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o ewnehes, and while the construction of the_
. illustrated embodiment of the invention 15.
‘more particularly adapted for employment in

B ;;'~  ~ yet so far as many of the features of the in-
-~ ..vention are concerned they are applicable
. forother forms of circuit changers or switches
oIy
- gagement or d1sengefrement of the sw1tch.
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To euZ whom zt mcey concern: .
Beitknown that I, GEORGE HAIL of Provi-

'-fdenee, in the eounty of Providence and State

of Rhode Island, have invented certain new

5 andusefulIm provements in Electric Switches,
- of which the following is a specification.

This 1nvent10n hes relation to electrie

~connection with elevator safety applla,ncee,

in-which it is desired to secure the quick en-

S ].'._membels or contacts.

- 20

. shaft or well..
.+ from one reason or ‘another, become- wa,rped'
.25
. ing it extremely difficult with the smtphes_
- heretofore used to effect the engagement or
.. disengagement of the eonteete, and as the
.~ - operation of the safety devices is dependenb_
upon such engagement or disengagement the
- failure of the switch to be properly actuated
. -greatly detracts from the element of safety
- _;._eﬁ"orded by ‘the presence of such devices.

30

Viewed in its aspect with reletlon to ele—-

- ":__--:Vator safety appliances the invention is so
;desw'ned as to be adapted for employment in
- eonnection with the corridor-doors by which

~ access is permitted to the elevator-car or the

In many cases. such doors,

and do not fit closely in the frame, render-

f' - Again, it is. 1mp0331ble for the' elevator at-

.......

. 35
- and closing of the elevator-door.
- arefrequently slammed shut, etrlkmg upon.
.. _the projeeting portion of the switch violently

-+ and tending in many cases to-destroy or in-.
jure the relatively delleate pmtlons of the

40

- fore, is to provide a
~ which the contacts will be properly actuated
even though the door fails to properly fit
. against ‘rhe jamb and in which the violent

tendant to exercise great care in the opening.

-Such doors

- switech mechanism.

The object of the presenl; mventlon there-
a switch mechanlem in

B -_'elosmg of the door will have no IHJUI‘IOUS_ |
S teﬁect upon the switeh mechanism, .

.. . Inaddition the invention has for its object
:f-;g;.f,g_so to provide fer the qmck enﬂ'eeement and

|

member and its oscillatory support.
represents a section on the line 9 9 of Fig. 4.

N dlsengegement of the contacts even though

the member which is enﬂ*aged by the door is

slowly operated.

On the accompanying drawings, Figure 1
represents an elevator-landing with the nsual

1 sliding door and also 1llustrates the relation
Fig. 2.

of the switch mechanism to the door.
represents the switch with the top plate of

|'the casing removed, so as to show the mechan-
ism located therein. Fig. 3 represents a simi-
lar view, which shows the movable contact
1n engagement with the stationary contacts.
Fig. 4 is a similar view of a switech which is
‘employed 1n connection with a normally

closed circuit, the switches in Figs. 2 and 3

‘being ad) usbed for a normally broken cireuit.
TFig. 5 represents an enlarged section on the
line 5 5 of Fig. 3.
the msuletmg-support upon which the sta-
tionary contacts are mounted, the contacts
‘being shown in different pOSIblODS

Figs., 6. and- 7 illustrate

Fig. 8
1llusb1etes in perspective view the movable

Fig. 10 represents a portion of a switch in

which the door-actuated member or plunger

consists of a solid. bar, in eontradletmeblon
to a construction which is illustrated in Fig.

2,'in which the plunger is formed of two tele-

scoping members. Fig. 11 1llustrates a sec-

‘tion on the line 11 11 of Fig. 10.  Fig. 12 rep-
resents g section on the line 12 12 of Fig 11.

Referring first to Fig. 1, 20 indicates &

sliding door which may be moved to the rlghb "

to open the entrence to the elevator shaft or
well. This door may be supported by rolling
hangers 21 21 and when closed engages the

plunger of a2 switch mechanism, whichisillus-

trated as being located in the frame near the
top of thedoor. Theswitch mechanism is se-

{ cured within a substantially flat casing 22,

which is adapted to be inserted in a recees
formed in the door-frame. The casing ig'sub-
stantially in the shape of a square flat box,
and it has a top 19, which is attached thereto

by a screw (not shown) passed into a boss 18,

projecting upwardly from the bottom plete

of the casing. To one side of the box is se-
cured the ornamental plate 23. The plunger .

or member which is engaged by the doon mey

Fig. 9
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be solid, as indicated in Fig. 10, or it inay be
formed of two telescoping parts, as shown in

Figs. 2 to 4. The said plunger is indicated
at 24. It is passed through the side wall 25

and through the plate 23 and its end projects
forward therefrom a considerable distance,
S0 as to insure the engagement of the door
therewith.
18 shown as hollow to receive the end of a rod
26, to which is secured a head 27, fitting in a
recess formed in the side wall 28 of the casing.
(Showu in Fig. 9.) Thishead isheld in place
by the top plate 19 of the casing. Where the
solid bar is employed as a plunger, its end 29
may be passed through an aperture 30in the
rear wall 28, the top plate being formed with

- a projection 31 to rest upon the top of said bar

20

25

30

35

and hold it in place, as shown in Figs. 11 and
12.

18 placed a helical spring 353. In Figs. 10, 11,
and 12, which illustrate the solid plunger, the
rear end of the spring bears directly against
the side wall 28 of the casing and against the
lug 31 of the top plate. The top plate has a
shoulder 34, which serves to Lold in place
either the head 27, as shown in Fig. 9, or the
spring 33, as shown in Kigs. 11 and 12. In
either construction the plunger 24 may be
thrust rearwardly or to the left against the
tension of the spring 33.
closed, the plunger will be forced rearwardly
to the normal position, (shown in Fig. 2,) and
when the door is open the spring 33 will force
the planger 24 to the position shown in Figs.

3 and 4.

40

In addition to the plunger the switch com-
prisesstationary contacts, a movable contact,
and instrumentalities whereby the wmove-
ment of the plunger effects either directly or

“1ndirectly the actuation of the movable mem-

"

~ detachably secured by a serew 39 in the cor-

ber. The stationary contacts are indicated
at 35 36, respectively. They are secured to a
flange or web 37, projecting from a support
33, formed of fiber, porcelain, or other suit-
able insulating material. This support is

ner of the casing. The two contacts 35 36

are preferably formed of resilient metal, each

50

55

consisting of a right-angled strip having a
stop or lug 40. The strips aresecured to the
web 37 by screws and nuts 41 42, respectively,
one of the contacts being secured to the top

of the web and the other to the under face

thereof,whereby theyare insulated from each
other. The terminal wires of the electric ¢ir-
cuits may be secured to the screws 41 41, re-
spectively, by binding-nuts 43, as shown in

- Fig. 2.

60

The stationary contacts 35 36 project for-
wardly from their insulating-supports, and
they are adapted to yield as the movable con-

- tact enters between them. The said movable

contact consists of an arm 44, having in its

In Figs. 2, 3, and 4 this plunger

The plunger 24 is provided with a collar |
or flange 32, between which and the head 27

When the door is

I

| the bottom

|

of the said support 48.

785,249

bushing 46. The said stud is adapted to be
moved by said arm into and out of engage-
ment with the movable contacts 35 36. When
the said stud is moved into engagement with
the said contacts, it closes the circuits be-
tween them. The said arm isloosely pivoted
by astud or pin 47 upon an osciilatory support
486.
lever, one arm, 49, carrying the stud 47 and
thearm 44,and the otherarm,50,being curved,
S0 as to extend between the side wall 25 of
the casing and the collar 32 on the plunger

24. When the plunger is extended, the col-

lar 32 engages the rounded corner 51 on the
arm 50 and holds said arm against the side
wall 25.

- The oscillatory support 48 is fulerumed
upon a screw 52, which is passed into the
bottom wall of the casing, and about said
screw 1s coiled a spring 53. One end of this
spring 18 attached to a pin 54, projecting up-

wardly from the boltom wall of the casing,

and the other end of the spring is secured to
a hook 55, formed on the end of the arm 49
T'his spring is not as
strong as the helical spring 33; but it is of
sufficient strength to oscillate the support 48
about the stud 52 and to cause the arm 50 to

follow the collar 32 when the plunger is re-

tracved until the movement of the support is
arrested by the stop 54, as shown in Fig. 2.
By reason of this construetion it will be seen
that the support ismoved in one direction by

the spring 53 and in the other direction by

the spring 33. This provides for a relatively
long lost motion of the plunger after the sup-

port has been oscillated, as indicated in Fig.-
2, so that although the door be violently

closed and the plunger retracted it.cannot

seriously affect the switch mechanism, as the
oscillatory support is not connected to the

plunger, but is caused to follow the plunger
by its own spring 53.
To secure a quick make and break of the

circuit, the arm 44 is loosely pivoted to the

arm 49 of the support 48 and is in addition
connected thereto by a helical spring 56. The
ends of the spring are connected to pins 57
53, mounted upon the arm 44 and the arm 50.
The pin 57 is located between the ends of the
arm 44, while the pin 58 is on the arm 50, so

that when the arm 44 is swung to one side or

the other of a line connecting the pin 58 and

the axis of the stud 47 the spring 56 will.

swing the arm 44 about the stud 47. The

movement of the arm 44 is limited by the
stops 40 on the stationary contacts 35 36 and

by the pin 17, which is inserted in a hole in
plate of the casing. Assuming
that the parts are in the position shown in
Fig. 3, the retraction of the plunger 24 will
permit the spring 53 to swing the lever or
support 48 about its center.
oscillatory support and the arm 44 remain in

65 free end a two-headed stud 45, electrically | the position shown in Fig. 3 the spring 56
- Separated from the arm 44 by an insulating- 1 will hold the arm 44 between the stationary

o

This support consists of a two-armed

S0 long as the
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785,249 , 3

- contacts 39 36 ::md agalnbt the .stops 40  As Y visions for causing said member to immedi‘-”’
‘the oscillatory support swings about its cen- | ately follow the plunger when it is initially re-
ter, however, the stud 47 is carrled laterally | tracted; said elements being constructed and

1 w1th rela,tlon to the stops on the stationary | arranged whereby said plunger has a lost mo-

-contacts until said stud passes by the central | tion with relation to said movable member.

~ line of the spring 56. As thestud continues | 3. An electric switech comprising a spring-
- to move, so that the arms&é and 49 form an | pressed plunger having an engaging portion,

 draws the arm 44 to the position shown in
Fig. 2, where it rests against the pin 17.

‘10

gaging portion whereby when the plunger is
extended said engaging portion moves the

 angle to each other, the spring 56 quickly l a movable member bearing against said en-

"_';_iiWheu the plunﬂ'er is forced outward by the | member with it, a spring for causing said
... 8pring, the action is the reverse of that just | member to follow said engaging portion when
. described and the arm 44 is quickly snapped | the plunger is retracted, a stationary contact,

.;  ;’;-mtopomtlon between the stationary contacts. | and a sprmg-tensmned contact 1008615’ piv-
I5
_-'__;____-.tha,t the same switch may be employed for l 4. An electric switch comprising a sprmg—
. either: normally open circuits or normally

~closed circunits. Assuming that the normal | ary contact, a pivoted member carrying a

The stationary contacts are reve1s1ble S0 | oted on said member.

pressed plunger having a shoulder, a station-

15

80

~position of the plunger is when it is retracted | movable contact and adapted to loosely en- 83

20

‘and the spring 33 is compressed, (this being } gage with said shoulder, and a spring for

- its position when the door of the elevator is heldmg sald member a,framst and causing it

~ ranged as shown in Fig. 4, when a normally
~closed eireuit is to be. used. In thiscase the
| 25
~ vided in the bottom plate of the casing.
~ Where a normally open or broken cireuit to
- be closed by the opening of a door is to bhe
© used, the stationary contacts may be located
.30
~normally closed cireuit to be. broken by the
- opening of a door is to be used the said con-

. tacbs,may be located as shown in Figs. 4 and

.35
. end, eare being taken to pass the screws 41
o ,-through the insulator- -support, so that they
- will projeet upwardly to receive the binding-
~nuts 43, by which the terminals of the con-

40

..*'.,-fflzi_term ‘“plunger” is used to mean any mov-
. able aetuating member which may be en-
. gaged by a door or other part and which co-

~ closed,) the. statmna,ry contacts may be ar- i to follow said shoulder durmﬂ' the Imtla,l re-
acts with the remainder of the mechamsm ) |

43

tractive movement of said plunﬂ‘er

5. An electric switch comprising a plunger
pin 17 is inserted in a hole 59, which is pro-
tend said plunger, a movable member bear-

moved thereby when said plungerisextended,
as shown in Figs. 2, 3, and 6, and where a .| posite direction so as to follow said plunger
when the plunger is retracted, and means for
limiting the movement of the sa,ld member..
6. An electric switch comprising a station-
~This 'adju‘stment of the contacts may be | ary contact, a movable support, a movable
secured by reversing each contact end for

to sald support, and a tension-spring con-

contact on opposite sides of said pivot.

7. An electric switch comprising separated
‘stops, a movable member adapted to play be-
tween sald stops, a support movable longi-
tudinally of a line connecting said stops,

duotor-wn es are attached to said screws.
Unless the sense otherwise demands it the

and a tension-spring connected to said mem-
ber and to said support on opposite sides of

L substantla,lly as described. said pivot.

Having thus explained the nature of the | | 8. Anelectricswitch comprising a plunger,

invention and described a way of construct- | a spring for extending the plunger, a pivoted

3.;__-_1ncr and using the same, although without at- | support operatively engaged with said plun-
50,
- .~ it may be made or all of the modes of its use, | port, a spring connected to the contact and
. I declare that what I elaim is— to the support on opposite sides of their pivot

tempting toset forth all of the forms in which | ger, a movable contact pivoted to said sup-

1. An electric switch comprising anormally | connection, and a stationary contact adapted

::i.f' :'ﬁ’__;-'-i'extended plunger, means for extending the I to be enn'an'ed by said movable contact.
55

plunger, a movable member, means whereby ; 9. An elecbmo switch comprising a station-

ing against said shoulder and adapted to be

a spring for moving said member in the op-'

contact, a pwot for connecting said contaet

nected to sald support and to said movable

pivot connecting the member to the support,

90
-having a shoulder, a spring adapted to ex-

95

| folo B

10§

I1IO
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~ the retraction of said plunger causes the op- | ary contact, a support therefor, a movable

: ' ; _eration of said movable member, and. provi-
. sions whereby said plunger may have a loose
- retractive movement relatively to the mov-

contact adapted to engage S&Id stationary

provisions for the reversible attachment of

,Eable member snbsequent to the operatlon of | said stationary contact tosaid support where-
~said movable member. i by it may be engaged at either end of the

2. An electric switch compmsmﬂ' the fol- ‘movement of the movable contact.

:-i-lowm.c.r elements, to wit, a normally extended 10. An electric switeh cOmprising a mov-

65 a movable member operatwely engaged with
. I_'-._.!but dlscannected from sald plun ﬂ'er, a,nd pro-—

tact to rest normally at one end of 1ts move-

 plunger; a sprmg for extendmﬂ' the plunger; l able contact and means for causing said con-

contact at oniyone end of its movement, and
125

130

ment a stamona,ry contact adapted to be en-




[ N

 gaged by the movable contact, and provi-

sions for reversing said stationary contact

‘Whereby it may be engaged at one end of the

movement of said movable contact to produce
a normally open switch or at the other end of

- sald movement to produce a normally closed

switeh.

4 ' | 785,249

- In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

GEORGE HAIL.

Witnesses: | o
HENRY A. GREENE,
AUGUSTA ALLEN.
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