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PATENT OFFICE.

BENJAMIN E. GETCHELL, OF PLAINVILLE, CONNECTICUY, ASSIGNOR TO THE TRUM-
BULL ELECTRIC MANUYFACTURING COMPANY, OF PLAINVILLE, CONNECTICUT, A

CORPORATION OF CONNECTICUT.

MOTOR-STARTING SWITCH.

Application filed June 27, 1922. Serial No. 571,310.

T'o all whom it may concern:

Be it known that I, Bexsamin E. Gerer-
ELL, a citizen of the United States of Amer-
ica, residing at Plainville, Connecticut, have

invented a new and useful Motor-Starting

Switeh, of which the following is & specifi-
cation, )

This invention relates to switches which
may be opened and closed by hand, but is
more particularly directed to switches for
controlling motor circuits, and which release
automatically upon undue variations in the
load, thereby protecting the motors.

An important object of the invention is
to provide a simple, rugged switch mecha-
nism arranged to be closed by hand, and to
be opened either by hand or automatically
in response to cerfain changes in the load
or line voltage.

A farther object is to provide such s
switch having powerful means constantly
urging the movable contacts to open circuit
position while but a small amount of energy
15 required to hold the contacts in closed po-
sition when the load is normal.

A further object of the .invention is to.

provide in a switch of the foregoing type
a holding magnet and contact opening mech-
anism which operate with a minimum of

wear to give a quick break of the switch .

contacts.

Other objects of the invention will be-
come apparent as the description progresses.

In carrying out the invention there are
provided u contact operating member. means
such as a spring to actuate said mermber to
open the switeh, a toggle joint or member
having one part connected to the operating
wember, and an electromagnet connected 'in
the load cirenit baving an armature connect-
ed o the other part of the toggle to hold
the two parts in locking alignment to main-
tain the switch closed when the magnet is
normally energized.

One embodiment of the invention is illus-
trated in the accompanying drawings in
which: :

Fig. 1 is a perspective view with certain

parts broken away of a switch and its op-
erating means. .

Fig. 2 is a central longitudinal section of
the switch with the contacts closed, and

Fig. 8 is a similar section taken on 2
slightly different plane showing the contacts
open,
- A cosing 4 of any desired type houses the
entire switch which is supporied on an insu-
lating base 5 secured to the caging as by the
screws 8. The cireuit closing members may
comprise any desired number of biades or
movable contacts 7, each pivoted on a post
8 for engagement with a stationary contact
such as spring clip 9, three sets of contacts
being shown in the  drawings. An insulat-
ing cross-bar 10 is connected as by angle
pieces 11 to the blades 7. An operating han-
dle 12 is journalled at one end 13 in one side
of the casing 4. A crank shaped contact
operating -member 14 has one end secured for
rotat’on with the end 13 of the handle, while
its other end is journalled in the opposite
wall &f the casing. Operating member 14
may be connected to bar 10 by any suitable
linkage, but when an automatic quick break
of the switch contacts ig desired, crank 14
passes through a number of links 15 carried
by bar 10. When this construction is em-
ployed, a tension spring 16 is provided near
eack link to connect the bar and erank. .4
spring 17 stretched between operating crani
14 and a fixed point such as the bottom wall
of casing 4 constantly urges the crank and
thus the movable contacts 7 into open ecir-
cuit position, and normally holds the crank
pgainst a stop 18 secured to the left hand
wall of the casing, with the switch parts in

‘the position shown in Fig. 3. -

+ To hold the switch in closed position while
the load eurrent. is normal, a magnet and
toggle joint are provided. The magnet com-
prises angle plates 19 sectired to base 5 in
spaced relation as by serews 20. Riveted
between plates 19 is a U-shaped core 21 for
instance of laminated iron. about the Hpper
leg of which is coiled the winding 22 of the

magnet. Plates 19 extend downwardly and
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outwardly clear of the core 21 to provide a
support for an armature. The armature
comprises two frame pieces 23 pivoted at
their lower ends on a pin 24 which is pref-
erably freely movable in slots 25 in the ex-
tensions of plates 19. Secured between
frame pieces 23 as by th» rivets shown is
on armature formed for instance of lami-
nefed iron sheets 26 arranged to fit snugly
19 sgeingt the ends of core 21 when the arma-
is abtracted. A copper separator 27
s egrried at the upper end of the arma-
turs to prevent its sticking to the core when
deenergized, in which case the lower leg of
15 the core is longer by the thickness of the
parator 27 than the upper leg, as best seen
in Fig. 8. In any case the slots 25 permit
sufficient play of pin 24 to allow the arma-
ture vo adapt itself to the core, and secure
90 o strong magnetic attraction with a small
current flow in the winding 22. Frame
vlpbes 28 have ears 28 which bear against
sre 21 o limit opening movement of the
rmature. » ’
26~ The armature acts as one part of a toggle
joint, the other part consisting of a longitu-
dinzily slotted bar 28 journalled at its wpper
end near the mid-peint of crank 14 while
its lower portion slides between margins 30
of plates 23 which are inwardly bent to
uide it as seen in Fig. 1. A roller 81 is
mounted on a pin 82 carried between the
lewer ands of marging 30 of armature plates
23. This roller carries the thrust exerted
on bar 28 by the spring 17 so long as the
gwitch is ¢'osed and bar 29 is in locking
slignment with the armature. A pin 33
passes through the -slot in bar 29 and
through the upper ends of armature plates
23 %o hold the bar in alignment with the
srmature when the Iatter is attracted. and
gerves to retract the armature when the mag-
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net desnergizes and the lower end of bar 29

shides free of voller 31. Since spring 17 ex-
erts no lifting force on bar 29, the lower
edge of the bar is preferably given a slight
bevel, as best seen in Fig, 3, so that the
downward pressure of the bar on roller- 82
nds to 1ift the bar free of the ro'ler and
ract the armature. Such bevel is how-
wer not essential to operation of the toggle
joint, since the thrust of bar 29 produces
o eouple which acts on pins 32 and 24 tend-
ing to retract the armature, and thus to 1ift
55 bor 29 by means of pin 83 and the pressure
of the upper-ends of sheets 26 on the bar.
In o switch of the type described which
edapted te be used fdr example with a
¢ phase powear line or 2 three wire two
sv line, the line wires ate connected to
§ clips 9 by the usnal terminals
. Lfotor termihals 34 are secured to
g2 B near the bottom of the casing, the
tvrg ouler terminals havine sprine clips 35

&5
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direct to its post 8§ as by the insuat
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while the middle termina’ 54 is eo

shown. Outer posts 8 have spring of
in alignment with clips 35, while between
each of these pairs are clips 37 independ-
ently secured to the insulating base 5. 3ag-
net winding 22 is connected between clips
37. A relay
36, 37 norma:ly-serves to interconnect- the
clips, but is arranged upon the continuance
of an over’oad condition for a predetermined
time interval (which is short enongh to pre-
vent damage to the motor) to cdisconnect
clips 87 from the line circuits.

Thus upon closure of the switch by opera-
tion of the handle 12, the contact of the
switch 7 with jaw post 9 completes the cir-
cuit through winding 22 in shunt with the
motor to energize the magnet and thus draw
the bar 2% and armature 23 into alignment
and lock the toggle joint members against
the action of spring 17, and the switch re-
mains closed. Should an underucltage con-
dition arise, the current in winding 22
would become toc weak to hold the armature
attracted, and spring 17 would open the
switch, Similarly if an overload condition
arises, relays 38 will interrupt the cirenit
of winding 22 before the motor has become

3

28 held by each set of clips 35,
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overheated, and the switch will be opened.

Whether the switch is opened by hand or
by the spring 17 upon deenergization of the
magnet, the operating crank 14 moves as far
as the outer end of links 15 without dis-
turbing the blades 7 (as shown in broken
lines in Fig. 2) and thus puts springs 16 un-
der considerable tension. When upon fur-
ther movement of the crank the hlades are
withdrown from clips 9, the springs 16 sud-
denly contract to cause a very gnick break
between the contacts by snapping cross bar
10 towards the erank until the latter abuts
the inner end of the links in the position
shown in Fig. 8. The blades at the instant
of opening therefore have a velocity vowards
the ervanl coused by springs 18, while the
crank has 2 velocity towards its stop 18
caused by sprimg 17, as & result.of which
the blades leave their spring c'ips 9 at a
speed equel to the sum of the two velocities
mentioned, and thereby minimize arcing and
consequent weanr. ‘ "

To still further decrease arcing -betwegn
the contacts, and to positively prevent any
are'to the walls of the casing, there may be
provided are snuffers 39 of insulating com-

cposition. Tach snuffer 39 comprises’ two

plates 40 united by & cross strip 41 and piv-
oted to a clip 9 as at 42. The suunffers are
actuated by rods 43 pivoted to blades 7 at 44
ajul to the out side of plates 40 as at 45. Tt
will thus be apparent that when the switch
igclosed, snuffing piece 41 will have one edge

close to blade 7, and as the blade moves out -
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of engagoment with ite clip 9, piece 41 will
liztely be interposed between blade and
clip to snuil the arc, while plates 40 at all
times prevent arcing between clips 9 and the
casing 4,

While one embodiment of the invention as
applied to a particular motor starting switch
has been described in detail, it is to be un-
derstood that the invention is capabe of
many other embodiments as may be required
in different applications, and that certain
parts may be changed or dispensed with en-
tirely without departing from the spirit of
the invention as defined by the appended
claims.

I claim:

1. In a switch, a fixed contact, a movable
contact, a crank to actuate the movable con-
tact, a magnet comprising an armature hav-
ing a stop, a bar journalled on the erank
and having an end portion abutting the ar-

tmature stop when the contacts are closed,

and means for forcing said end portion out
of abutment with the stop to permit open-
ing of the contacts. ‘

2. In a switch, a fixed contact, a movable
contact, means including a bar to control
the movable contact, two guide plates for
the bar, 4 stop between the guide plates, a
pin and slot connsction between the bar and
guide plates, a support on which the guide
plates are pivoted, a spring fc reing the bar
agalnst the stop when the contacts - are
closed, an armature carried by the guide
plates, the pressure of the bar on the stop
tending to retract the armabure to permit
the bar {o slide off the stop tc open the con-

“tacts, and 3 magnet to atfract the armature

to prevent such sliding of the hay.

3. In a switeh, two relatively movable
ontacts, a member t¢ operate the contacts,
a sprirg to open the contacts, a magnet hav-
ing an armature, a stop carried by the arma-
ture and a bar slidably connected to the ar-
mature and secured to the contact operating
member, said bar being arranged upon clos-
ing of the contacts to be moved into align-
ment with the stop to prevent opening of
the contacts and said pin and slot connec-
tion maintaining said alignment while the

magnet is energized,

4. In a switch, a fixed and a roovable con-
tact, an operating member for the movable
contact, a relatively weak spring intercon-
necting said member and contact, and a rela-
tively strong spring opposing the action of
the weal spring and urging the operating
member to open the comtacts said strong
spring being adapted to initiate opening
movement of the operating member to
stretch the weak spring before the contacts
open whereby the movable contact is disen-
gaged from the fixed contact by the simul-
taneous contraction of both springs, & bar

X: ]

connected to the operating member, an %r-
mmaiure arranged when attracted to hold the
bar in position te prevent contact opening
movement of the operating member, and an
electromagnet to attract the armature,

8. In a switch a fixed and a movahle con-
tact, an opera! ng member for the movable
contact, a spr.ag to actuate the operating
member to open the contacts, a longitudi-
nally slotted bar journalled on the operat-
ing member, two guide plates connected by
2 pin passing through the bar slot, an ar-
mature carried by said plates, a roller stop
between said plates adapted to be engaged
by said bar to prevent contact opening
movement of said contacts when said arma-
ture is aitracted, and a magnet to attract
suid armature. ‘

6. In an electric switeh, a contact blade,
an operating crank having a lost motion
connection therewith, a spring connecting
said crank with said blade, another spring
more powerful than the first tex;;ding to op-
erate said crank, a jeinted member connect-
ed to said eronk adapted to. oppose the ac-
tion of said operating sprine and hold said
crank and switch blade in the closed circuit
position, under . certain cireumstances, and
an electromagnet for holding one part of
said hinged.member, the other part of said
hinged member having a sliding engagement,
with the first mentioned part when the elec-
tro-magnet is deenergize«ll.

7. In a switch, & movable contact, an op-
erating member connected thereto, an elec-
tro-magnef, a pivoted armature therefor,
an abutment carried by said armature, a bar
connected to said operating member and
having a hinged and gliding engagement
with said armature and adapted to engage
said abutment, and an operating .spring
holding said operating member under ten.
sion, said bar and armature holding the
switch contact in the closed cireuit lposition
when said magnet is energized, sai spring
serving to disengage said bar from said
abutment when the magnet is deenergized.

8. In an electric switch, an operating
member, an electro-magnet, a pivoted arma.
ture for said magnet, an abutment carried
by said armature, a bar connected to said
operating merober and having a sliding en-
gagement wifh said armature and adapted
to engage s#id abutment when in a closeil
circuit position, the moment arm of said
abutment being materialiy shorter than the
moment arm of said armature with respect
to said magnet.

9. In a switch, fixed contacts, movable
contacts, an operating member to actuate
the movable contacts, a magnet including an
afmature having s stop, a bar connected
with the operating member und having an
abrupt end adapted to abut against the ar-
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‘be broken and the

sition and o spring for constantly urging
the switch to open Uobltmﬂ, the said magne&,

being adapted to retain the armature stop
m abutment with the abrupt end of said bar
when the switch js in closed position.

10, In a switch, fixed contacts, movable
contacts, an operu‘tmg member to actuate
the movable contacts, & magnet including
an armature having a stop, a  bar connected
to the operating member and having a sub-
stantially square end- pmtxon adapted to
abut against the armature stop when the
switeh is in closed position gnd a spring for
constantly urging the switeh t6 open posi-
tion, the sald magnet being adapted to hold
the a,rmature stop and the s square end of the
said bar in abutling relation against the
power of the spring when the switch is in
closed rposmmn.

11. In a switch, fixed contacts, movable
contacts, a. crank membsr o actuate the
movable contacts, a magnet, a pivoied ar-
mature Tor said magnet having a stop, g bar
connected to said crank member and having
a sliding ehgagement with said armature,
eaid bor having an abrupt end portion
adapted to abut against the armature stop
when the switch is in closed position snd a
spring for constantly urging the switch to
open p@s;tlon., the said mdﬂnet constituting
a'means for retaining the abmpt end of said
Dar in sbutment ‘WltL the said stop against
the power of the spring when the sw ilch is
in closed position.

12. In a switeh, fixed Cnntqd movable
‘contgeis, an ope*’dtmw member to actuate
the movable contacts, a magnet including
an armature having a stop, a bar j jou irnalled
on the operating niember and having oper-
able engogement with the armature, ttfle said
bar having one of its endg adapted for en-
gagement w:th the armuture stop when the
switch is in closed position and a spring
means for constantly urging the switch to
open posﬁmn, the sa1d mawmt being adapt-

ed to hold the said bar in abutment with
the said stop against the power of the
cprmn when the switch is closed.

13. In a wwitch, fised contacts, movable
contacts, an operating crank for actuating
the movable contacts, a magnet including an
armature havir r a qtop, a bar journalled on
the operating ¢rark and having one of its
ends adapted (2 ‘llmt against the avmature
stop when the switeh is in closed position, a
spring constantly urging the crank to open
the switel, the said magnet being- adapted
to retain the ha: and armature e,top in abut-
ment against the tension of the spring when
the switch. is closed «nd the mnuhxr rela-
tion of said bar with said M'matuu.stop be-
ing such that the abutting engagement will
switeh will be thrown
open by the spring upon s reduction in volt-

-age and the abutting engagement may

_ably connecting said srmature frame

477 71
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broken and the switch opened by {he rosu-
ual operation of the crank.

14, a switch, fized contacts,
contacts, an operating crank m ’
the movable contacts, s ma W‘N inod
armature having g rot atable st
erably connectlnw the said cras }f.
said armeture, (ud link havi ing {mn
ends adapted for abiitment zgainst

mature stop when the 3wnf’h is in

novable

‘position and a spring for throwing "the

switch to open Dosluon, the sald magne
constituting a means for holding t’m :wuu
ment end of said link in engage:
said rotatable stop against the s
ing force of the spring when
in closed position. . .

15. In a switch including pertinent fized
and movable contacts, an Opeld,hl ¢ cranik 85
for actuating the mov able contacts, " mag-
net mchxdmcr an armature and a pivoted ar-
mature “frame supporting said armatufe
and a rotatable stop, a link member ope‘“-
and

said upemimw crank and having one of its
ends adapted to be drawn info i()(icmcr abut-
ment with the said stop by the magn ef when
the switch is in closed pmm(m means for
constantly urging the qwm‘n to open posi- 03
twn and manusl means for disrupting the
locking engagement of the link and stop to
open the switch.

16. In a switch including pertinent
and meov able contacts, a eranle for ape
the movable contacts, 2 movabls
supporting a Sfop a link operably
ing said crank and sald me mbnr a
one of its ends adapied tn abut ag
said stop when the switeh is in ¢
sition, magnetic memn for

cb i3
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holdix
link and saud step in locking abutm
the circuit is on, a spring foz'
said locking engagement of ¢
stop when the circuif is de-ene
for constantly urging the g\ntw tn
nosition and manual means for disvur
the locking engagement of said
stop to open the switch.
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17. In a swiich, fixed contacts, mwovable M8
contacts, a crank for actuating the movablk
. contacts, movable meuﬂwr a %‘iop SUD-
ported by m;d member, g link operably con-
necting said crank with said member and
having one of its ends adapted to abub 126
against the said stop when the switeh is in
closed position with the normal cirenit ¢ on,
magmhc means for holding said jink and
stop in abutting relation when the normal 1o
125

circuit is on and for relcaaxng said abutting
relation when thé ciredit is de- enerwwed
spring means for comstantly urgiog the
switch to off poesition and manual InEans
for disrupting the abutting relation ‘of the
Iink and stop o open the switeh,
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: : loosely mwtu} arma- ‘pivoled at one end to swing toward and
wmﬂri *'\embi’, 4 link haviog & away from ti m&gnu 2 qt(‘p carried by
im>1f'~nt with said armature and said armative adjacent its pivot, a link hav-

engage said stop, a spring acting ing a sliding engﬂ%”mnw with the opposite
3mL dnd a ‘nugneh :mtm«r u*)oxl end of sald armature and adapted to abul
against said stop in the closed circuit posi-
C "*)osﬁt’zon. tion and means for m‘tuutmr‘ said link,

a switch, a magnet, an armature BENJAMIN E.- ET(JHT“LL.
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