III lII L
e \ﬁ\— ¢
T

G. W, HART.
SWITCH.,

l||||

s &l
ll!ll“"llm iy

“h.
mmpuum i %
" mmm'ﬂﬂ'& i

!uumlllllll

el

ST e
i L '

i e :‘imuummrm ﬁiﬂllllm"'f{"l'il'ill"mllﬁ,,iiﬁiiiﬁHﬁmﬂﬂﬂﬂﬂ

I,

2

Il

I




G. W. HART.

SWITCH,
. APPLICATION FILED FEB. 21, 1910,

Patented Mar. 28, 1911.

2 SHEETS—SHEET 2.

987,984,

Fz:;f

At oy 23
’ ,/22
il O 24
ot 6
9
54 35" _pf
§=-='.>\;'_ 3

g (o

%&Aﬁnwwo: N Inventor
. le//f%'/z Q W ‘ 85 /K‘%t%gfﬁ’f .,




10

20

25

30

UNITED STATES PATENT OFFICE.

GERALD W. HART, OF WEST HARTFbRD, CONNECTICUT, ASSIGNOR TO THE HART MAN-
UFACTURING -COMPANY, OF HARTFORD, CONNECTICUT, A CORPORATION OF NEW

JERSEY. -
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987,984,

Specification of Letters Patent.

Patented Mar. 28, 1911,

Application filed February 21, 1910. Serial No. 545,157,

To all whom it may concern:

Be it known that I, Gerarp W. Hagrr, a
citizen of the United States, residing at
West Hartford, county of IMartford, State
of Connecticut, have invented certain new
and useful Improvements in Switches,. of
which the following is a full, clear, and ex-
act description. B

‘My invention relates to switches, and has
for its -object to produce a switch having a
quick or snap action on both opening and
closing and also electro-magnetic means for
controlling the opening of said switch, said

“electro-magnetic means being independent
5 of the means for moving the switch arm of

said switch to open position. Heretofore
switches have been made in which the switch
arm was actuated by a spring put under ten-

-sion by electfo-magnetic means. By my in-

vention the electro-magnetic means is re-
lieved of the work of putting this spring
under tension, and at the same time a snap
action- on both opening and closing of the
switch:is obtained.

The following is a description of an em-
bodime. § of my invention, reference being
had to the accompanying drawings, in
which— :

Figure 1 shows a front elevation of the
device with the switch open. Fig. 2 shows

. similar view with the switch closed. Fig.

3 shows an end elevation of Fig. 1. Figs. 4,

5, 6 and 7 are details of the mechanism.
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Fig. 8 shows the detent in perspective. Fig.

9 ‘shows the actuating member in perspec-

tive. Fig. 10 shows a diagram of circuits.
Referring more particularly to the draw-

ings, 1 is the base plate mounted on a suit-

able support 2,

3 is'a pin or shaft mounted on the base
plate 1.

4 is a spring-actuated frame in the.form
of a plate having a projecting hub 5 rotata-
bly mounted. upon the p* _ 3. ,

G is a pawl pivoted at 6* to the spring
plate 4. At the end of the pawl 6 is pref-
erably formed a notch 7 and at the opposite
end is 4 nose or projection 8, ,

9 is-a pii. or stud mounted upon the pawl
6 between the pivotal support and its nose 8
and projecting on both sides of said pawl.
The edge of the plate 4 has a notch 42 formed
in'its periphery for receiving the projection
9, the notch being of such dimensions as to

permit a slight mo?ement of the pawl 6. In

the sarhe plane with the pawl 6 1s mounted
a lever arm 10 constituting a manual actuat-
ing member of the switch.
menmber is rotatably mounted upon the pin 3
and carries a projection or hook 11 adapted,
at the proper time, to engage said pawl 6
and also to be freed therefrom at another
time, for the purpose hereinafter described.
This operating part 10 carries a stud 12 and
has a projection 13 to which a pin 14 is con-
nected. The spring frame 4 has a stop pro-
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jection 15, which engages a post 16 carried

by the plate 1, limiting the movement of the
spring’ frame 4 in one direction.
17 is a sliding lateh or detent, one end of

-which is' mounted upon the stud 12, while

the other end projects into a suitable bear-
ing 18 on the base plate 1.

19 is a shotlder on the detent 17 for the
purpose hereinafter described.

20 is a rotating carrier mounted upon the
pin 3 and having a hub 21. This part 20
carries a switch arm 22 adapted to engage
and disengage a contact 28 carried by’ the
support 2, so as to close and open the cir-
cuit. ~\ shoulder 24 is formed on the carrier
20 for engaging with the nose 8 as herein-
after described. '

25 and 26 are stops formed upon the car-

rier 20.

27 and 28 are notches in the carrier 20,

The upper portion of the carrier 20 is ecut
away at 29, so ag to form a space in which
the stud 9 may move. '

30 is a retracting spring. i

31 is a driving spring. The retracting
spring 30 is a spiral spring loosely mounted
upon the hub 5, the ends of said spring be-
ing extended so that one end will engage
with the rear end of the stud 9, while the
other will- engage a stationary -stud 40

‘mounted upon the base plate 1. The driving

spring 31 is, a coil spring loosely mounted
upon the hub 21 and having its ends extend-
ed so that one of them will engage with the
outer end of the stud 9 while the other end

will engage with the stud 32 mounted on the-

carrier 20.  If it is desired to automatically
return the operating lever 10 to its initial
position a third spring 83 is connected to
the pin 14 and to the support 2.

85 is a spacer plate between the pawl 6 and
the member 20, which may be used if desired.
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This spacer plate has a notch 852 correspond-
ing to the notch 42 in plate 4.

The apparatus thus far described is the
apparatus described in my Patent No.
631,30+, granted August 22, 1899, and con-
stitutes one of the several forms of switeh
mechanism which is adapted for use in car-
rying out my present invention.

To the lower end of the detent 17 is con-
nected an armature 36 of an electro-magnet
37. The electro-magnet is preferably in the
form of an iron-clad solenoid, the armature
36 constituting a core which moves into and
out of the coil of the solenoid.

38 and 39 are the terminals of the circuit
controlled by the switch.

41 are translating devices adapted to be

" cut in and out of circuit by the switch. The
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winding of the solenoid is connected by its
terminals 42 and 43 in shunt to the translat-
ing devices 41 on the translating device side
of the switch.

44 1s a local civeuit controller in the shunt
cirenit of the electro-magriet 37. The cir-
cuit connections are shown in simple dia-
grammatic form in Fig. 10. -

The operation of the device is as follows:
When the switch is open, the parts are as

shown in Fig. 1, the switch arm 22 being

then in its initial position. In this position
the action of the springs 30 and 31 causes
the inner end of the pawl 6 to be pressed so
as to bring its inner end or notch 7 into the
path of movement of the hook 11. To close
the switch, the part 10 is moved downward
so as to cause the hook 11 to rise. The hook
11 then engages the pawl 6 and causes the
pawl and the frame 4, by which it is carried,
to rotate. During this rotation the carrier
20 is restrained from movement by the en-
gagement of the projection 19 of the latch
17 with one side of the notch 27. The move-
ment ¢f the part 10, however, serves to grad-

-ually move the shoulder 19 of the detent
out of said notch 27 until it is entirely free

therefrom. During this movement of the
part 10, the spring 81 is being put under
tension by the movement of the pin 9, so that
when the shoulder 19 is freed from tlie notch
27 said driving spring 31, by pressing
against the stud 32, causes the carrier 20
to rotate quickly into the position shown in
Fig. 2, in which position further movement
is checked by the stop 26, which strikes
against the shoulder 19. This movement
causes the switch arm 22 to engage thé con-
tact 23 and close the circuit. Upon Teleas-
ing the part 10, the springs 30 and 31 cause
said part to move slightly in a reverse di-
rection, retracting the latch 17 so that the
shoulder 19 enters the notch 28, locking the
carrier and holding the switch arm 22 in the
“on” position. After the shoulder 19 en-
gages the notch 28 of the carrier 20, pre-
venting the return movement of said carrier,
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the spring frame 4 carrying the pawl 6 con-
tinues to move backward under the influence
of the springs 30 and 81, the nose 8 being in
engagement with the shoulder 24 until the
pawl 6 is tilted and released from further
engagement with the hook 11. When the
stud 9 engages the surface 29 upon the car-
rier, further backward movement is prevent-
ed and the parts come to rest, being locked
in the “on” position. - When the switch is
thus closed, the local circuit can be com-
pleted through the windings of the electro-
magnet 37 by closing the local circuit con-
troller 44. When this is done, the electro-
magnetic device is energized, and the core
30, together with the detent 17, is drawn
downward so that the projection 19 is with-
drawn from the notch 28, at which instant
the retracting spring 30 retracts the switch
arm 22, together with all the rotating parts
except the lever 10. The disengagement of

rupts the circuit through the windings so
that it is detnergized and permits the part
10 and detent 17 to be retracted by the
spring 33 to their initial position shown in
Fig. 1. If desired, the detent 17 when the
switch is closed, can be withdrawn by actu-
ating the part 10 manually.

Tt is to be noted that when the switch is
opened electro - magnetically, the electro-
magnetic device does not have to put under
tension any artuating spring, but simply has
to move the detent, overcoming the slight
spring 83 if present. The switch can thus
be closed manually and opened -electro-
magnetically without™ causing the electro-
magnetic means to do any considerable
amount of work. The power is stored up
by the initial manual operation of the part
10 in _closing the switch, which part, in its
initial movement from the position shown
in Fig. 1, also acts to put the spring 30 un-
der sufficient tension to retract the spring
arm when the restraining detent 17 is with-
drawn. By this arrangement a snap action
is preferved on both the opening and closing
of the switch, and vet the opening of the
switch is  controlled electro-magnetically
| without compelling the electro-magnetic de-
vice to exert any power upon the means for
throwing the switeh arm.

It 1s to he noted that in the particular
embodiment shown, the core- 36, when the
switch is closed, is in a different position
relatively to the windings of the electro-
magnet from its position when the switeh
| 15 open, as shown in Fig. 1, and that when
| the switch is closed, the core 36 is in a posi-
tion to be more strongly attracted by the
field of the windings than when the switch is
open, that is, the closing of the switch moves
the core into a position such that the electro-
; magnetic deviee will act more advantageously
I'whenever it is called upon to act. The

the switch arm 22 with the contact 28 inter-
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circuit for the electro-magnetic device can
not be maintained closed for any consider-
able period since when the switch is open it
is broken at the switch and when the switch
is closed the closing of the local circuit at
the controller 44 causes the switch to act so

. as to immediately open.the local circuit at
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the contact 23. ; .

The parts of the meghanism hereinbefore
described may -be varied in form and pro-
portions without departing from the inven-
tion claimed, as will be obvious to those
skilled in the art.

What I claim is:

1. In a switch, the combination of a
switch arm and contact therefor, means for
causing said switch arm to engage said con-
tact with a snap action, means tending to
withdraw said switch arm from said contact

when in engagement therewith, a detent pre- |-

venting such withdrawal, electro-magnetic
means for releasing said detent, a local shunt

circuit for said electro-magnetic means, and

a local circuit controller in said loesl cireait.

"9, Tn a switch, the combination of a switch

arm and contact therefor, means for causing

said switch arm to engage said contact with
g snap action, means tending to withdraw
said switch arm from said contact when in
engagement therewith, a detent preventing
such withdrawal, electro-magnetic means
comprising a winding and armature for re-
leasing said detent, a local shunt circuit for
said elctro-magnetic means, and a local cir-
cuit controller for said local circuit, the ar-

mature of said electro-magnetic device being’

in a different position relative to said wind-
ing when said switch arm engages said con-
tact from its position when said switech arm
is out of engagement with said contact. .
. GERALD W. HART.

Witnesses:- ' -
H. A. Harr,
M. H. Gry~NN.
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