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To all whom it may concern. 
Be it known that I, BENJAMIN E. GETCH 

ELL, a citizen of the United States of Amer 
ica, residing at Plainville, Connecticut, have 
invented a new and useful Motor-Starting 
Switch, of which the following is 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 
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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 certain changes in the load 
or line voltage. 
A further object is to provide such a 

switch having powerful means constantly 
urging the movable contacts to open circuit 
position while but a small amount of energy 
is required to hold the contacts in closed po 
sition when the load is normali. 
A further olject of the invention is to 

provide in a switch of the foregoing type 
a holding magnet and contact opeting nech 
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 a contact operating member, means 
such as a spring to actuate said member to 
open the switch, a toggle joint or member 
having one part connected to the operating 
ener, and an electromagnet connected in 

the load circuit having an armature ("onnect 
ed to the other part of the toggle to hold 
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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. w 

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

Fig. 3 is a similar section taken on 3, 
slightly different plane showing the contacts 
open, 
A casing 4 of any desired type houses the 

entire Switch which is supported on an insu 
lating base 5 secured to the casing as by the 
screws . The circuit 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 i to the blades. 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 
rotation with the end 13 of the handle, while 
its other end is journalled in the opposite 
wall 5f 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 is desired, crank 14. 
passes through a number of links 15 carriel 
by bar (). When this construction is en 
ployed, a tension spring 16 is provided near 
each link to connect the bar and crank. . 
spring 17 stretched between operating crank 
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 cir. 
cuit position, and normally holds the crank 
against 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 current is normal, a magnet and 
toggie joint are inrovided. The magnet corn. 
prises angle plates 19 secured 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 time tipper 
leg of which is coiled the winding 22 of tie 
magnet. Plates 19 extend downwardly and 
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oatsyardly clear of the core 21 to provide a 
support for an armature. The art nature 
comprises two frame pieces 23 pivoted at 
their lower ends on a pin 24 which is pref 

g erably freely movable in slots 25 in the ex 
tensions of plates 19. Secured between 
frazine pieces 23 as by the rivets shown is 
Ein a nature formed for instance of ani 
sited iron sheets 26 arranged to fit snugly 

againg; the ends of core 21 when the armla 
{re is attracted. A copper separatoi' 27 
may be carried at the upper end of the arma 
ture to prevent, its sticking to the core when 
deenergized, in which case the lower leg of 
the core is longer by the thickness of the 

parator 2 than the upper leg, as best seen 
in Fig. 3. In any case the slots 25 permit 
sufficient play of pin 24 to allow the arma 
Élise to adapt itself to the core, and secure 

20 a strong nagnetic attraction with a small 
current, fow in the winding 22. Frame 

r 23 have ears 28 which bear, against 

E. 

earmature acts as one part of a toggle joint, the other part consisting of a longitu 
dinally slotted bar 23 journalled at its upper 
ezd near the snid-point of crank 14 while 
is lower portion slides between margins 30 
9f plates 23 which are inwardly bent to 

aide it, as Seet in Fig. 1. A roller 31 is 
mounted on a pin 32 carried between the 
lower ends of margins 30 of armature plates 
23. This roiler carries the thrust exerted 

23 on bar 29 by the spring 17 so long as the 
Switch is c'osed and bar 29 is in locking 
alignment with the arnature. A pin 33 
passes through the slot in bar 29 and 
through the upper ends of armature plates 

24, 23 to hold the bar in alignment with the 
&rnature, when the latter is attracted, and 
serves to retract, the airmature when the mag 
ne, deemergizes and the lower end of bar 29 
slides free of roller 31. Since spring 17 ex 

45 er's 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 roiler. 32 
2nds to lift the bar free of the 'o'er and 

ract the arinature. Such bevel is how 
; no essential to operation of the toggle 

oint, since the thrust of bar 29 produces 
, couple which acts on pins 32 and 24 tend 
ing to retract the armature, and thus to lift 

55 ber 29 by Eleans of pin 33 and the pressure 
of the upper ends of sheets 26 on the bar. 

In a switch of the type described which 
adapted to be used för example, with a 
3 phase power line or a three wire two 
SG line, the line wires are connected to 
Spring clipS 9 by the usual terminals 

isotor terminals 34 are secured to 
5 near the bottom of the casing, the 

(Nicolater terminals having sprino clips 35 

is 

direct to its post 8 as by the insulai 
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while the middle terming 34 is cc 

shown. Outer posts 8 have spring cáips & 
in alignment with clips 35, while between 
each of these pairs are clips 37 independ 
ently secured to the insulating base 5. ag 
net winding 22 is connected between (iii)s 
37. A relay 
36, 37 normally serves to interconnect the 
clips, but is arranged upon the 'ontinuance 
of an over'oad condition for a relete inlined 
time interval (which is short enough to pre 
vent damage to the motor) to disconnect 
clips 37 from the line circuits. 
Thus upon closure of the switch by opera 

tion of the handle 12, the contact of the 
switch 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 29, 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 undervoltage con 
dition arise, the current in winding 22 
would become too weak to hold the airinature 
attracted, and spring 17 would open the 
switch. Similarly if an overload condition 
arises, relays 38 will interrupt, the circuit, 
of winding 22 before the motor has become 
overheated, 
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 blades are 
withdrawn from clips 9, the springs i{3 Sud 
denly contract to cause a very quick break 
between the contacts by snapping cross bar 
10 towards the crank until the latter abuts 
the inner end of the links in the position 
shown in Fig. 3. The blades at the instant 
of opening therefore have a velocity towards 
the crank caused by springs 16, while the 
crank has a yelocity towards its stop 18 
caused by spiring 17, as a result of which 
the blades leave their spring clips 9 at a 
speed equi to the sum of the two velocities 
mentioned, and thereby Ininimize arcing and 
consequent, Wear. - . . . W 

To still further decrease arcing between 
the contacts, and to positively prevent any 
arc to the walls of the casing, there may be 
provided arc Snuffers 39 of insulating com 
position. Each snuffer 39 comprises two 
plates 40 united by a cross strip 41 and piv 
oted to a clip 9 as at 42. The snuffers are 
actuated by rods 43 pivoted to blades 7 at 44 
aid to the outside of plates. 40 as at 45. It 
will thus be apparent that when the switch 
is closed, Snuffing piece 41 will have one edge 

38 held by each set of (ii) is 35, . 
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and the switch will be opened. 
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close to blade 7, and as the blade moves out 
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1,477,871 
of engagement with its clip 9, piece 41 will 
immediately be interposed between blade and 
clip to Sniff the arc, while plates 40 at all 
tiiies 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 capable 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 crank. 
and having an end portion abutting the air 
mature 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, a stop between the guide plates, a 
pin and slot, connection between tie bar and 
guide piates, a support oil which the guide 
plates are pivoted, a spring forcing the bar 
against the stop when the contacts are 
closed, an arnature carried by the guide 
plates, the pressure of the bar on the stop 
tending to 'etract the armature to permit 
the bar to slide off the stop to open the con 
tacts, and a nagnet to attract the armature 
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to prevent, such sliding of the bar. 
3. In a switch, two relatively movable 

contacts, a member to operate the contacts, 
a spring to open the contacts, a magnet hav 
ing an armature, a stop carried by the arma 
ture and a bar slidaily 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 raovable con 
tact, an operating member for the movable 
contact, a reiatively weak spring intercon 
necting said member and contact, and a rela 
tively strong spring opposing the action of 
the weak spring and urging the operating 
member to open the contacts 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, a bar 
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connected to the operating Inember, an ar 
mature arranged when attracted to hold the 
bar in position to prevent contact opening 
movement of the operating member, and an 
electromagnet to attract the arnature. 

5. In a switch a fixed and a movalle con 
tact, an operal ng member for the movable 
contact, a spl. , ag to acuate the operating 
member to open the contacts, a longitudi 
nally slotted yar journalled on the operat 
ing member, two guide plates connected by 
a pin passing through the bar slot, an ar 
mature carried by said plates, a roller stop 
between said piates adapted to be engaged 
by said bar to prevent contact opening 
movement of said contacts when said arma 
ture is attracted, and a magnet to attract 
said : "Inature. 

6. In an electric switch, a contact blade, 
an operating crank having a lost motion 
connection thei'e with, a spring connecting 
said crank with said blade, another spring 
inore powerful than the first tending to op 
erate said crank, a jointed member connect 
ed to said cr; nk adapted to. oppose the ac 
tion of said operating spring and hold said 
crank and switch blade in the closed circuit 
position, under certain circumstances, and an electrouagnet 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-Inagnet is deenergized. 

7. In a switch, a movable contact, an op 
erating member connected thereto, an elec 
tro-magnet, a pivoted armature therefor, 
an abutment carried by said armature, a bar 
connected to said operating member and 
having a hinged and sliding 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 circuit position 
when said magnet is energized, said 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 
(pelating member and having a sliding en 
gagement with said armature and adapted 
to engage sld abutment when in a closed 
circuit position, the moment arm of said 
abutment being materially 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 
armature having a stop, a bar connected with the operating member and having an 
abrupt end adapted to abut against the ar 
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mature stop when the switch is in closed pc 
sition and 2, spring for constantly urging 
the switch to open position, the Said magnet 
being adapted to retain the armature stop 

is in abutment with the abrupt end of said bar 
when the switch is in closed position. 

10. In a switch, fixed contacts, Inovable 
contacts, an operating member to actuate 
the movable contacts, a magnet including 
an armature having a stop, a bar connected 
to the operating member and having a sub 
stantially square end portion adapted to 
abut, against the armašure stop when the 
switch is in closed position and a spring for 
constantly urging the switch t& open posi 
tion, the said magnet being adapted to hold 
the armature stop and the square end of the 
said bar in abutting relation against the 
power of the spring when the switch is in 
closed position. 

11. In a switch, fixed contacts, movable 
contacts, a crank membar to actuate the 
movabie contacts, a ragnet, a pivoted ar 
mature for said magnet having a stop, a bar 
connected to said crank member and having 
a sliding ehgagement with Said armature, 
said bar having an abrupt end portion 
adapted to abut against the armature stop 
when the switch is in closed position and a 
spring for constantly urging the switch to 
open position, the said magnet constituting 
a means for retaining the abrupt end of said 
lar in abutment, witi. the said stop against 
the power of the spring when the switch is 
in closed position. . . 

12. In a switch, fixed contacts, movable 
contacts, an operating member to actuate 
the movable contacts, a magnet including 
an armature having a stop, a bar journalled 
on the operating member and having oper 
able engagement with the arnature, the said 
liai' having one of its ends adapted for en 
gagement with the al'mature stop when the 
switch is in closed position and a spring 
means for constantly urging the switch, to 
open position, the said magnet being adapt 
ed to hold the said bar in abutment with 
the said stop against the power of the 
spring when the switch is closed, 
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contacts, an operating crank for actuating 
the novable coitacts, a magnet including an 
ariaature inavii r a stop, a bar journalled on 
the operating Ci'ark and having one of its 
ends adapted 9 all it against the artinature 
stop when he switch is in closed position, a 
spring constantly irging the crank to open 
the switch, the said magnet being adapted 
to retain the ba; and armature stop in abut 
ment against the tension of the spring when 
the switch, is closed in the angular rela 
tion of said bar with said armature.stop be 
ing such that the alsutting engagement will 
be broken aid the switch will be thrown 
open by the spring upon a reduction in volt 
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13. In a switch, fixed contacts, movable 

tage and the abutting engagement ray b8 
iroken and the switch opened by tie ins: in 
ual operation of the crank. 

14. In a switch, fixed contacts, incvable 
contacts, an operating crank for aciliating 
the movable contacts, a magnet. iii:luding 2: 
armature having a rotatable stoi, illic op 
erably connecting the said crank with the 
said armature, said link having one if its 

said ar ends adapted for abilitment against 
mature stop when the Switch is in closed position and a spring for throwing th& 
switch to open position, the said inagne: 
constituting a means for holdig tire abst 
ment end of said link in engagement with 
said rotatable stop against the switch-oper 
ing force of the spring when tie Switch is 
in closed position. . . 

15. In a switch including pertinent fixed 
and movable contacts, an operating crank 
for actuating the movable contacts, a mag 
net including an armature and a pivoted ar 
mature frame supporting said a 'natuie 
and a rotatable stop, a link nember opei 
ably connecting said ariature frame and 
said operating crank and having one of its 
ends adapted to be drawn into locking abut 
ment with the said stop by the imaginet when 
the switch is in closed position, leans for 
constantly urging the switch to open posi 
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tion and manual means or disrupting the . 
locking engagement of the link and stop to 
open the switch. 

16. In a switch including perii}aini, fixed 
and movable contacts, a crank for {}perating 
the movable contacts, a novable neither 
supporting a stop, a link operably coaileci 
ing said crank and said member and a sing 
one of its ends adapted in aiut, fig: 
said stop when the switch is in 
sition, magnetic meats for holdi. 
link and said step in lockiigakutiaea. 
the circuit is on, a spring for disr 
said locking engagement of the 
stop when the circuit is de-ene: 
for constantly urging the switc; 
position and manuai means for disrupi 
the locking engagement of said ii 
stop to open the switch. 

17. In a switch, fixed contacts, no valie 
contacts, a crank for actuating the movable 
contacts, a movable member, a stop slip 
ported by said member, a link operably con 
necting said crank witl said member and 
having one of its ends adapted to abut, 
against the said stop when the Switch is in 
closed position with the normal circuit on, 
magnetic means for holding said ink and 
stop in abutting 'elation when the normal 
circuit is on and for releasing said abutting 
relation when the circuit is de-energized, 
spring means for constantly urging the 
Switch to off position and manual néass 
for disrupting the abutting relatiosa of the 
link and stop to open the switch. 
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itcia, a loosely pivoted arra 
3, a step carried thereby, a link having a 

ent with said armature arti 

pivoted at, one end to Swing towar 
away from the magnet, a stop carried by 
said airmatiire adjacent its pivot, a link hay 
is a slicing engagement, with the oiposite 
ent of said armature and : dipted to a but 
against Said stop in the closed circuit posi 
tion and means for actuating said link. 

BEN AMEN E. GETCHELL. 

  


