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2o all whom it may concern:

Be it known that I, ALLEN AvGUusTUs Tin-
RILL, & citizen of the United States, residing
in Schenectady, in the county of Schenectady
and State of New York, have invented cer-
tain new and useful Improvements in Elec-
tric’ Switches, of which the following is a
spectfication. e

This invention is designed to contribute to
the convenience and eifficiency of operation of

that type of electric switeh wherein hand-

controlled means effect the making and

- breaking of the circuit substantially instaq'-

taneously. RS o
~ An object of the invention is to supply to a
switch-indicator instrumentalities operated

- automatically by the actuation of the switch
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tended to be placed on a ceiling and to
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been described.

which shall indicate
switch relative to the respective circuits.

- Herein the invention will be described in
connection with an improved snap-switch in-

the condition of the

erated through a depending cord or chain,
successive pulls on which alternately make
and break the circuit. | |

All discussion of possible modifications will
be omitted until the specific mechanism has

In the drawings, Figure 1 is an elevation of
an open cleat or molding work type of switch
inclosed in its cover and secured to a subbase.
Fig. 2 is an end elevation of the switch, the
cover being shown in section. Fig. 3 is a
side elevation of the switch mechanism. Kigs.

4, 9, and 6 are sectional views in various ver.

tical transverse planes of the switch mechan-
1Ism.  Figs. 7, 8, 9, and 10 are dlagrammatic
views illustrating the mode of operation of
the switch.

or convenience the mechanism of this
switch may be described in four divisions:
First, the driven parts, comprising the con-
tacting agencies and their carriers; second,
the driving mechanism, consisting of the
parts which operate upon the contacting
agencies to accomplish immediately the malk-
ing and breaking of the circuit ; third, the ae-
tuating instrumentalities controlled by the
operator, which compel] the operation of the

‘driving mechanism, said driving mechanisin

in turn communicating its action to the
driven parts; fourth, the indicator and the
means whereby it is operated.

The object of the driving mechanism in-
termediate between the actuating instrumen-

! talities and the

‘tor, the third arm establishine4n

first two arms.

by the driving mechanism. It

to translate the

quick decisive action on the part of the latter
in order that the make and break of the eip.
cult may be as nearly as practicable instan-
taneous. - o ~
The driven parts comprise contactors G, a
shaft ¥, a shaft-locking pawl n, dnd its car-
rier N. The contactors G consist of cylin-

drical pulleysfixed, asby means of cotter. ms.

g, upon the extremuties of the shaft F. Kach
contactor carries & contact-plate I upon its

~outer face, portions of said contact-plates be-

Ing bent over onto the peripheries of the con-
tactors so as

to constitute metallic connee-

tion between different areas of said periph-

driven cohtacting agencies is
_ necessarily variant action of
the former (it being controlled by hand) to

Oc

70

ery. Asshown herewith, each contact-plate

I has three arms, ,
tallic communication between diametrically-

two of which establish me- -

75

opposite areas of the periphgryof the contac-

etallic com-
munication between the vuucr two and an
area of sald periphery lying at a quadrant’s
distance from the areas connected by the

The contact-plates § are

30

suttably associated with S{)ring—brushes Hand

H’ in a manner presently to be explained.
The pawl-carrier N, rigiff with the shaft F
carrles the shaft-locking pawl n, which is Plv-
oted to permit its point to roek toward and
away from the shaft.
with a spring which tends to depress the point,
of the pawl inwardly toward the shaft.
point of the pawl is sufficiently broad to op-
pose the teeth both of a ratchet I/ and of a

The -

This pawl n is equipped -

go

stop-plate O. The shaft F, having the con-

tactors G and the pawl-carrier N rigid upon
1t, 1s journaled in the brackets E and K’
which are conveniently positioned between
the contactors to secure compactness in the
arrangement of the mechanism.

The ahove - described driven parts being
collectively rigid are rotated concurrently
1s important

that their rotation be divided Into successive

steps which shaill effect alternately. the mak-
ing and breaking of the circuit. To this end
the rotation of the driven parts is subjected
to a series of arrests resulting from the co-
operation of the shaft-locking pawl n with
successive fixed shaft-stops arranged con-
venlently on a stationary stop-plate Q. Ag
snown herewith, there are four such’ shaft-

Stops s0 disposed as to arrest the rotation, of

95
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" the driven parts at successive intervals when | the driving mechanism through the ratchet
I/,

o

: o

the contact-plates I are in certain predeter-
mined positions relative to spring-brushes H
and H’.  The stop-plate O is conveniently
rigid with the bracket K. The shaft-stops
are given conveniently the form of ratchet-
teeth which engage the point of the shaft-
locking pawl. When properly assembled,
the stop-plate O and the pawl-carrier N are
positioned close.together, so that the shaft-

The principal actuating instrumental-
ity is the reciprocating sheave 1, 'which 1s
mounted loosely upon the shaft adjacent to
the bracket K.
cating sheave is limited by a projecting lug
k* rigid therewith, which abuts upon the
edge of said bracket E’ at each limit of the
sheave’s reciprocation. This lug is conven-

iently given the form of a pin rigid with the 75

locking pawlwill play against the shaft-stops, sheave which projects beyond the extreme
heing retained thereagainst by the spring on lateral plane of said sheave upon the side
the pawl-carrier. The pawl codperates with | nearest to the said bracket E’. The sheave
" these shaft-stops to arrest the rotation of the | is maintained in its normal position, with the

re driven parts in the forward operative move- | lug k* abutting against the lower part of the 8o

° ment of the switch, which for convenience | bracket E’, by the tension of a retracting
will be stvled ‘‘positive rotation.” The pe- | coil-spring £, attached at one end to the
riod of inaction succeeding each arrest con- | bracket and at its other end to the sheave.
tinues until the pawl is released from its en- | The concave periphery of the sheave re-

20 gagement with a shaft-stop, permitting the | ceives said coil-spring, which 1s held 1n place. 85"

riven parts to be rotated another step by | by its own tension. 'Lhe sheave is removed
~ the driving mechanism. ' | from - its normal position to its opposite limt
A principal element of the driving mech- | of motion by means of a cord or chain at-
anism is a spiral shaft-motor spring M, at- | tached thereto. When a pull 18 exerted

25 tached at one end to said driving mechanism, | through said cord or chain, the sheave 1s ro- go
the other end being operatively connected | tated about the shaft, the cord being tangent

 with the shaft. When wound up, this shaft- | to the circumference of the sheave. 1t 1s
motor spring tends to impart rotary motion | evident that the pull on the cord opposes the -
to the shaft through said pawl-carrier. Be- | tension of the retracting-spring £, whence
sides supplying the immediate motive power | the sheave will return to its initial normal po- 95
which rotates the shaft the driving mechan- | sition when the pull on the cord is relaxed.
ism also releases the shaft-locking pawl from | Upon the face of the sheave farthest from
its detaining shaft-stop at appropriate times | the bracket F/ there is pivoted an actuating
in the operation of the switch and also re- spring-pawl [. When the parts are properly

35 ceives from the.actuating instrumentalities | assembled, the inner face of the sheave is po- 100

>7 /Lo action which is transmitted to the driven | sitioned close to a face of the ratchet 1./, so
parts.’ ' ' that the actuating-pawl [ is in a position to

The shaft-locking pawl is released from its | engage the teeth of said ratchet. The actu-
detaining shaft-stop by the ratchet I/, which ating-pawl 1.is so disposed that a positive

10 is loose upon the shaft K. In the normal | movement of the sheave (2. e., the movement 105

7 condition of the switch when it is at rest the | imparted by pulling the gord) drives the
point of the shaft-locking pawl opposes one | point of the pawl against one of, the teeth of
of the shaft-stops and is also seated in one | the ratchet 1/ and gives thereto a rotary
of the teeth of the ratchet I/. When said | motion. The reciprocation of the sheave, as

45 ratchet is given positive rotation, the Tear | shown herewith, is limited, by the lug k?, to 110
tace of the tooth next succeeding the one in | occur through substantially. the space of a
which the pawl was seated acts as a pawl- | quadrant. [Tence a single positive movement
lifter to lift the point of the pawl outwardly | of said sheave gives to the ratchet rotary
away from the sﬁaft«; The crest of the next- | movement through a quarter-revolution. -

zo succeeding tooth is. at such a distance from ! The switch illustrated in the accompany- 115
the shaft that when said crest has arrived be- | ing drawings 1s a double-pole switch having a -
neath the point of the pawl in the rotation of | pair of spring-brushes [T 11/, associated with
the rtehet said point of the shaft-locking | each of the contactors (. Each brush 11 ex-

~pawl will be lifted clear of its shaft-stop, | tends in a vertical direction from its point of.

zs whereupon the rotation of the shaft will be attachment to the base A of the switch to 120
for the moment unobstructed. The spiral | contact at its free end with the periphery of
shaft - motor spring is wound around the | the contactor, while cach brush I has an
shaft, one end heing operatively connected | arm A at its free end arranied to contact with
to said shaft, the other end being connected | the peripnery of the contactor at a point’

50 to the ratehet T/, Consequently when' the | ninety degrees removed {rom the point of 125
ratchet 1.7 is given positive rotation the mo- | contact of the brush 1. These brushes are
tor-spring is wound up to an incereasing ten- supplied with binding-posts J of any conven-
sion, which tends to impart positive rotation | tent sort. [for the purposes of the present

The travel of this recipro- 7o

- specifie construcetion it s desirable thattwool

to the shaft. | _
hes at opposite ends of the shalt be 130

s The actuating instrumentalities act upon | the brus



15 brackets.

20 cord rotates the sheave throuch a

40 the motor-spring,

50 ary.
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in direct electrieal communication, for which |

reason there 1s supplied a band or wire j of
any suitable conductor.

The brushes H H’, the brackets E E’, and
5 the binding-posts J are secured to a base A in
any convenient manner, said base being sup-
plied, preferably, with suitable apertures for
the reception of wites leading to the binding-

posts and for the passage of screws which at-
to-tach the switch to the ceiling or elsewhere.

The mechanism of the switch may be incased
in 8 dome-like cover B, which may be held in
place by a screw & passing through its top
into a threaded hole in the top of one of the
An aperture b’ is provided in the
top of the cover B to permit the actuating-
cord to pass through. |
The operation of the switch is as follows:
As already explained, a pull on the actuating-
' quarter-
revolution, thereby rotating the ratchet 1./
through the agency of the pawl 7. When

this oceurs, the shaft-locking pawl 7 is in en--

gagement with a shaft-stop which maintains

25 the shaft stationary. One end of the spiral

mOtor-spring being operatively connected to
- the shaft, said end is also stationary. The
other end of the spring being attached to the
ratechet 1/, the spring is wound up to an in-

30 creasing tension as ratchet is rotated. While

the motor-spring is being wound up one of
the pawl-lifters of the ratchet 1./ ]s eradually
hiting the shaft-locking pawl » from its en-

gagement with a shaft-stop, so that when
35 the said, spring has reached a certain maxi-

mum tension the pawl is released, leaving the
shaft free to rotate under the impulse of the
motor-spring. When the shaft-locking pawl
has been reﬁased and the

. the ratchet 1/ will be
brought to a standstill by reason of the lim-
1ted movement of the sheave L/, which can

- actuate the movement of the driving mech-

anism through a limited rotation only. The

45 hmit of this rotation is reached just after the

shait-locking pawl has been released from its
detaimning shaft-stop. Consequently during
the positive rotation of the shaft and the
pawl-carrier the ratchet I/ remains station-
The rotation of the shaft. will continue
until the shaft-locking pawl n is engaged
anew by the next succeeding shaft-stop, the
pawl being depressed into engagement there-
with by its spring. The rotation of the shaft

55 between the release of the shaft-locking pawl

and its subsequent reéngagement effects the
make or ‘bregk of the circuit or otherwise
changes the same in & manner hereinafter to
be described. When this has been ACCOIN-

60 plished, the actuating-cord may be relaxed,

whereupon the reciprocating sheave will re-
turn to 1ts initial normal position. The
spring-actuating pawl I will be carried to its
former position and will there be in & POsi-

65 tion to engage another tooth on the ratchet

shaft rotated by |

A

&

L/. Another pull on the éord will initiate 8

repetition of the above-described operation,

the effect upon the circuit varying according

to the previous relative positions of the
brushes and the contact-plates. It is evi-

dent that each pull on the actuating-cord
‘willrotate the contact-plates through the dis-

tance of a quadrant. S
The effects of the different positiens of the
contact-points relative to the brushes are

well illustrated in diagram in Fivs. 7, 8, 9, and

10.  In these views the numerals 1 and 2 in-
dicate incandescent lamps. When the con-

tact-plates occupy the positions shown in

Fig. 7, the electric current will follow the

course indicated by the arrows, lamp No. 1.

being lighted thereby, lamp No. 2 being out.

75
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When the contact-plates oceupy the positions

shown in Fig. 8, the currerit will follow the

course indicated by the arrows,

lamp No. 2, lamp No. 1 being out.
the contact-plates occupy the positions in
Fig. 9, the current will follow the course in-
dicated by the arrows, lighting both lamps 1
and 2. When the contact-plates occupy the
positions shown in Fig. 10, the circuit will be
broken, and neither lamp will be lighted.

It 1s highly desirable to employ in connec-
tion with the above-described switch some
means controlled by the operating mechan-
1sm for indicating the condition of the switch
at any particular time. For example, a disk
D may be supplied mounted rigidly on the
shatt, a portion of its periphery protruding
through a slot §* in the cover B of the switch.
Those portions of the disk disclosed to the
eye of the operator at various periods of the
operation of the switch may be appropri ately
colored or lettered to indicate the pending
condition of the current. (See Fig. 1.)

Asis apparent, changes entirely within the
scope of my invention may be made in the
particular structure or embodiment of the in-
vention hereinn shown and deseribed.

I claim as my invention— _

1. A snap-switch having, in combination,
a shaft carrving the contact making and
breaking devices: a shaft-motor Spring op-
eratively connected with the shaft: a series of
stationary shaft-stops arranged peripherally
around the shaft; a pawl-carrier fixed to the
shaft having a shaft-locking spring-pawl co-
operating in succession with said shalt-stops;
a step-by-step moving ratchet-wheel loose
on the shaft and connected with said shaft-
motor spring to wind ‘up the same, said
ratchet-wheel having a series of pawl-lifters

lighting
t.J'VVh_en

from said shaft-stops respectively, each
pawl-lifter acting to Iift the pawl as the
ratchet-wheel completes one of its
advance and after the shaft-motor spring has
been wound up: a reciprocating actuator
having a spring-pawl codperating with said

| ratchet-wheel to advance the same, thereby

steps In

00

95 -
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adapted to disengage said shaft-locking pawl

125

130



3

winding up the shaft-motor spring; hand-

IO

controlled means for advancing said actua-
tor; a spring to return the actuator, and
stops to limit the movement of the actuator

in both directions.
9. A snap-switch having, in combination,

a shaft carrying the contact making and

breaking devices; a shaft-motor spring op-
eratively connected with the sha’t; a series
of stationary shaft-stops arranged peripher-

‘ally around the shaft; a pawl-carrier fixed to

~ the shaft having a shaft-locking spring-pawl

_IS

20

25
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copperating in succession with salid shait-
stops; a step-by-step moving ratchet-wheel
loose on the
shaft-moter spring to wind up the same, said
ratchet-wheel having a series of pawl-litters
adapted to disengage said-shaft-locking pawl
from said shaft-stopsrespectively, each pawl-
lifter acting to lift the pawl as the ratchet-
wheel completes one of its steps in advance
and after the shaft-motor spring has been
wound up; and means for giving said ratchet
advance movement. | | )

3. A snap-switch having, in combination,
a shaft carrying the contact making and

breaking devices; a shaft-motor spring op-
eratively connected with the shait; a series,

of-stationary shaft-stops arranged peripher-
ally around the shaft; a nawl-carrier fixed to

the shaft having a shait-locking spring-pawl
cobperating in succession with said shalt-

stops} a step-by-step moving ratchet-wheel
loose on the shaft and connected with said
shaft-motor spring to wind up the same;
means for rotating said ratchet; and means
for releasing said pawl when said sha’t-motor

spring has been wound up.

4. A snap-switch having, in combination,

o shaft cafrying the contact making and
breaking devices; a shait-motor spring op-
eratively connected with the sha’t to rotate
the same: a shaft-stop to arrest the rotation

i

~ of the shaft; a shaft-locking pawl attached

55
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to the shaft and codperating with said shaft-
stop; means for rotating said shaft through
the agency of said spring; and means for re-
leasing said pawl from the sha’t-stop.

‘5. A snap-switch having, in combination,

o shaft carrying the-contact making and
for rotating said

breaking devices; means
shaft; a series of stationary shait-stops ar-
ranged peripherally around the shaft;.a pawl-
carrier fixed to the shaft having a shaft-lock-
ing spring-pawl codperating in successlon
with said shaft-stops; a step-by-step moving
ratchet-wheel loose on the shaft, said ratchet-

‘wheel having a series of pawl-lifters adapted

to disengage said shaft-locking pawl {from
said shaft-stops respectively, each pawl-lifter
acting to lift the pawl as the ratchet-wheel
completes one of its steps in advance when
the shaft is under a rotary impulse; a recip-

*

rocating actuator having a spring-pawl co-

shaft\and connected with said .

a—_y

separate from

 breaking devices,

819,821

the same; and means for reciproéating the
actuator. ' | '

6. A snap-switch having, in combination,

a shaft carrying the contact making and
breaking devices; means for rotating said
shaft: a series of stationaiy shaft-stops.to
arrest the rotation of the shaft; a pawl op-
eratively connected to said shaft to cobper-
ate in succession with said shalt-stops; a se-
ries of pawl-lifters adapted to disengage said
pawl from said shatt-stops respectively,
pawl-lifter acting to lift the pawl when the

70

75

each

shaft is about to be rotated; a reciprocating |

actustor which effects the rotation of sa
shaft and also operates said pawl-lifters; and
means for reciprocating said actuator.

80

7. A snap-switch having, in combination,

a contact making and breaking: device com-

prising oppositely-disposed cylindricel con-.

tactors of insulating material; contact-plates

' of conducting material disposed on the pe-
of suid contactors, the comtact-
ositions

ripheries
plates being in relatively different:
on their respective contactors; space
for each carrier, one brush being &t

brushes
an-angle

| to the plane of the other; .a conductor be-

tween two homoelogous brushes of the two
carriers; and means for rotating the carriers.

s1e

8. A snap-switch having, in combination,

a contact making and breaking device com-
prising oppositely-disposed contactors of mi-
sulating material; contact-plates of conduct-
ing material on said contactors; spaced

hrushes for each contactor; a conductor be-.
tween two homologous brushes of the two

95

100

contactors, and means for rotating said con-

tactors. | |

9. A snap-switch having, 1n combination,
o contact making and breaking device, oper-
ating mechanism therefor, an an indicator,
and controlled by the operat-
ing mechanism, projecting through the cover
to show at any time the pending condition of
the switch. - * _ |
- 10. A snap-switch having, in combination,
a contact making and breaking device, oper-

10§

110

ating mechanism therefor, 2 slotted cover for

the switch, and a disk, associated with sad

operating mechanism, adapted to project
through & slot in the cover and to indicate at

any time the pending condition of the switch.

115

'11. A snap-switch having, in combination, -

a shaft carrying the contact making and
means for rotating said
shaft, & cover inclosing said shaft, and an
indicator upon .said shaft which projects
through an aperture in said cover and which
is adapted to show at any
condition of the switch. . .
12. A snap-switch having; in conmbinatlon,
s contact making and breaking device, &
cover and ‘operating mechanism for sald de-
vice, and means separate from the operatin

mechanism, mounted within said cover and-

cperating with said ratchet-wheel to advance | nrojecting without the same, controlled by

(20

time the pending -
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said operating mechanism to indicate at any

time the pending condition of the switch.

13. A snap-switch having, in combination :
a shaft carrying contact making and break-
Ing means, tensional driving means for said
shaft; a rigid, stationary shaft-stop; yielding

means mounted upon the shaft to coact with

sald stop to prevent rotation of the shaft in
resporse to the action of the tensional driv-

g means; means for actuating said stop-en- -

Zaging means to cause the same to yleld in its
engagement with the stop, and thereby to al-
low rotation of the shaft in response to the
action of said tensional driving means, one-
way clutch mechanism mountad loosely upon
the shaft for storing power in the tensional
driving means and for operating the stop-en-
gaging actuating means aforesaid. '

14. A snap-switch having, in combination,
a shaft carrying contact making and bresk-
ing device; tensional driving means for said

Tiver said shaft to

i withesses.

'shaft; a stationary shaft-stop; a resilient

fneans mounted upon the shaft to coact with
sald stop to prevent rotation of the shaft in
response to the action of the tensional driv-
Mg means; mesns for actuating said resilient

means to cause the same to yield in itsen-

gagement with the stop, and thereby ¢o de-
driving means, one-way clutch mechanism
mounted loosely upon the shaft for storing
power In the tensional driving means and for
operating the stop-engaging actuating means
aforesaid. . '

In witness whereof I have heiounto signed
my name 1n the presence of two subscribing

ALLEN AUGUSTUS TIRRILL.

Witnesses:
CariEs I. ReyNoLDS,
HoBe MarTick.

>

the action of the tensional
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