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Application filed November 8, 1909, Serial No. 526,932. 
To all whom it may concern: 
Be it known that I, SAMUEL H. KEEFER, 

a citizen of the United States, residing in 
Plainfield, New Jersey, have inyented cer 5 tain Improvements in Motor-Controlling 

... Switches, of which the following is a speci 
fication. . . . - 

My invention relates to that class of 
switches particularly designed to control the 
starting and reversal of electric motors; one 
object of the present invention being to pro 
vide a switch of said class which, while be ing capable of effectually performing the 
work for which it is designed, shall be sim 

15 ple and substantial in construction and pos 
sess but relatively few parts. 

I further desire to provide an improved 
electro magnetic motor-controlling switch 
which shall be capable of not only govern 
ing the starting of a motor but also of de 
termining its direction of rotation; the ar 
rangement and construction of the parts be 
ing such that said switch may be itself con 
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25 switch. 

vision of such a switch with means whereby, 
after the motor has been driven in one direc 
tion, it shall be impossible to supply current 
to turn it in the opposite direction, even 
though the pilot switch be suitably manipu 
lated, until the counter E. M. F. of said mo 
tor has fallen to a predetermined point. 
Another object of the invention is to pro 

35 vide an electromagnetic motor-controlling 
switch which shall possess but two solenoid 
windings, and shall, in addition to being ca 
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pable of reversing the motor, be also capa 
ble of causing its gradual starting by a series 

40 of steps, . . . . . . . . - 
These objects and other advantageous ends 

I secure as hereinafter set forth, reference 
being had to the accompanying, drawings, in 
which:- ..a 

45 
switch constituting myinyention; Fig. 2, is 
a similar view of a slightly modified form 

- of the switch; and Fig. 3, is a side elevation, xtent diagrammatic, illustrating 
il-construction of a switch forming. 

wings, 1 represents the 

6 or 8 with the contact 7. 

Mounted above the spring contact 1 is 

trolled from a distance by means of a pilot. 
The invention also contemplates the pro 

Figure 1, is a diagrammatic view of the 
in the uppe 

a motor having a shunt field 

2, and two bodies of field resistance 3 and 4. 
Current is supplied from mains a and b. and 
its flow to the solenoids is governed by a 
pilot switch 5 which has three fixed con 
tacts 6, 7 and 8, and a movable contact 9, 
capable of connecting either of the contacts 
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The main motor switch consists of two so lenoids 10 and 11 provided with longitu 
dinally movable cores 12 and 13, of which 
the first has at its lower end a spring contact 14 capable of engaging, when in its lower 
position, a fixed contact 15. When in its 
upper position, this contact 14 is capable of 
engaging a second fixed contact ité, and the 
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upper end of the core 12 carries a second 
spring contact 17 which in its lower position 70 
is capable of engaging a fixed contact 18. 

piyoted or otherwise movable contact art 19, free to be brought into engagement with 
a fixed contact 20 by the upward movement 75 
of said spring contact; there' being a body. 
of insulating material, carried in the pres 
ent instance by the contact arm. 19, placed to, 
prevent electrical connection between it and 
the spring contact 17. Similarly, the core 80 
13 of the solenoid 11 has at its lower end a 
spring contact arm 21 and at its upper end 
a second spring contact arm. 22. Of these, 
the first is capable of engaging a fixed con 
tact 23 when in its lower position and a sec- 85 
ond fixed contact 24 when in its upper posi 
tion, while the spring contact 22 can engage. 
a fixed contact 25 when in its lower position 
and when moved upwardly is designed to 
move a contact-arm 26 into engagement with 90. 
a fixed contact 27; there being as before, a 
body of insulating material interposed be 
tween this spring contact 22 and the arm 26. 
A blow out magnet 28 is so mounted that 

it is capable of producing a magnetic flux 95 
in the immediate vicinity of all of the above . 
mentioned contacts so as to break any arc 
which may be formed; and in the device 
shown in Fig. 1, there is suitably mounted 

rend of its core a rod 29 having 100. 
an armattire 30, which, as long as the flux in . the core of said magnet is greater than a 
predetermined amount, prevents the up 
ward movement of either of the cores 12 or 
13 under the action of their windings; this 105 
being accomplished through the medium of 
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2. 

a cros' bar 31 pivotally collected to the rol 
29 and to bal's 32 and 33, 
nected co the two cores 12 and 13. 
' A Joly () f : '): '(', '('sist: 1) “e 3! is '' - 
vided for the Iolo' : 1st the vario is ; its 
: I'e so collected that when (: 'I'e is st 
plied to the Jains (, all h. it at ()) (''' fit) \'s 
througll the shunt fielck willing all i i", gll 
the two bodies of field resistance ; ; ; 
in : Tallel, s() that tic: ) () (); field is '1'. 
gized. If low the pilot switch is so tie - 
ited that, for exalle, its colia (: ) certs 
tli (; c) tacts (5 act 7, callent flows (m 
the laii ( througli said contacts, through 
the will cling of the solenoid 10 and back 
t() (; liain l. As a result, le c(ue 12 of 
this sole oil is raised and sea lates the co 
tacts 14 and Ji, thereby open-circuiting the 
field resistace 4 and slightly weakening 
tle shit field of the notor. mediately 
thereafter the :(1 tilt 14 engages the co 
tact 5, so that (: 11's. It ?low's from the in):ii) 
?t through the contacts 24, 16 an 11 to the 
co'e 12, thc)('e () thc (t()' a'nati'e 1, the 
windling of the low in agilet 2S, core 13, co 
tacts 22 and 25 and art of the art attire 
l'esistance -4. to the main (). The not ten 
starts and at tails a certain definite speed, 
which is further increased by reasin of the 
spring contact 17 noving the contact arm 
1:) it () engageme; it with the contact 20 to 
cause the short circuiting of the resistance 
34. If now the pilot switch be moved to its 
off (sition, the sole oil 1() is detergized; 
its core 12 crops so as to bring its contact - 
into engagement with the contact 15, and the 
coli tact 17 into engagenient with the count at 
1S. The riot ol' all at ule is tilts short cir 
cuited on itself through the armatile resist 
ance 34 and since the motor field is still 
energized, the notor at once acts as a genera 
tor, the current flowing from the arnatire 
to the core 12, through contacts 17 and 18, 
all of the resistance 34, contacts 25 and 22 - - 4 

core 13, blow magnet 2S and back to the 
armature. This current naturally produces 
a magnetic flux in the core of the blow out 
lmagnet and attracts to it the rature 30, 
so that even though the pilot switch be 
moved to connect the contacts and S, the 
chergization of the widing f the sole oil 
11 is not sufficient to raise the core 13, which 
is held iu, its lower position against Sich 
action by means of the cross ); 31 at the 
rod 33, until this current genci'itect in the 
notor has fallen to a recloterniett extent 
Suflicient to permit of the ai'nature 31 being 
released from the core of the nuagnet 2S, 
Thereafter the solenoic l l is free to rais. 
its core 13, and in this case the field resist 
ance 3 is open circuited, while the resistance 
4 is left in series with the shunt field wind 
ing. As before, the upward movement of 
the spring contacts 21 and 22 successively 
completes the main motor circuit, cuts out 

res}(ctively ('ti 
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tli ( : 'i it it 't' 'esista ('e 3-, and W (), th: 
ilot s \\ it ('l i: ) (Veil () is of positic, 

'a list's sort circuit jug of the ariat it '', so 
{ } { } }}'a killg action is exerted on the ai'ia 
t II'? which is speec lily brought () rest. 

the case illustrate in Fig. 2, the va. 
Iri? is electric: connections of the stolenoids all (l 
(if the Jain contacts actuated by then are 
Silst a litially the saille as previously noted, 

that : switc.) ()f the costiction 
slowl: il lig. 3, and covered in detail it inly 
: )) it'ili I) for patent oil a system) of not o' 
('it' (l, file() of eve (la (, he'e with, Serial 
No. 52(3.931 is elil (yet for the purpose of 
liev (?) tilg the title 'gizatio of the solenoit 
will (tiss I) til he conto E. N. F. of it 
a 'nate has fallel to a redeter lined low 
poilt. Will this it it'; in view, there is is - 
ofalls (') let' ('d to the low ol' (yds of the two 
('o'c's J2 and 3 'a is versely extending 
plate ())":l 35 of Islating nitelial, a sing 
a cent 'alu wa 'til text (lding polition 3 (3 cle 
signed to licy ca}}lli () to ig between a 
a 'll 't' 3 (if anarietic: ; ii; in in le 
(-ol'' () of the low hag! (-ts; as t ) is intain 
: contact 3s, coinected to sail urger, in 
elgagement with a second contari + 1 in site 
of the attraction of the low out Inague. 
As long as lie late or al' is is in its 

lower position shown in lig. 2, the allature 
37 may be drawn to said the core d() willen 
the blow lagnet is energized so as to break 
the colletic in let \veen the contacts 3S art 
41. When, however, sail link?: 35 is raiser . 
by the Ward is veinent of citler of the 
cores 12 or 13 of the two soleoids, the coln 
tacts S and 4 a 'c' 'ev (ited ''); sci: 'tit 
ing liter the actio of the magnetic flux of 
the blow in: gnei. \ is a consequence, if while 

is silon't circuitel owing to notor al'mature 
to the movemcit of the pilot switch to its off 
position and current is generatel by the 
lot or (wing to its coil titled 'evolution, the 
pilot switch be noved from its (jif position to 
such a position as would calise closing of 
the 'eye'sing switch alt the sully of cir 
rent to the notor. the windings of neither 
of the solenoids 1() and 11 can be energized, 
since as long as cu''ent a love a predeter 
mined an out is flowing th'oing the arita 
ture circuit, tlit all in the 3 is unvy in will 
the core of the low magnet and the contacts 
3S and 41, which are connected in circuit 
with the solenoid windings, al'e separated. 
It is not until this generated current in as 
fallen () a predetermined low oilt that sail 
air nature is released, and then under the 
action of the spring all 39 oil whi. the 
cou tact 3S is mounted, the tw) 'of a 'is 3S 
and 41 are caused to engage each other so 
that current may flow througll till in it (l 
through the pilot switch to one of the sole 
noids 10 or 11. Under normal operating 
conditions; those two contacts 3S and tre 
not separated even though the blow out mag 
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tween the core of said magn 
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net'40 be energized, since when either of the 
cores of the solenoid is in its raised position, 
the part 36 of the plate 35 is introduce?l be: 

et and the arma 
ture 37, thus holding the two contacts 38 
and 4t is engagement. . 
From the above, it will be noted that by 

the use of two solenoids whose energization 
may be controlled from a distance by a pilot 
switch, I am enabled to gradually start a 
motor in a plurality of steps and to control 
the direction of rotation of its armature; 
at the same time providing means whereby 
current is prevented from being supplied to 
the motor after the pilot switch has been moved to its off position, until the speed of 
the armature has fallen to such a point as 
will permit of the introduction of current 
without danger of injury. Moreover, the 
arrangement is such that I am enabled to 
employ two independent bodies of field re 
sistance of which one is in circuit when the 
motor is turned in one direction and the 
other is in circuit when it is turned in an 
opposite direction. 

In order that the operation of the sole 
noids may not be too quick, I may connect 
to their movable elements a retarding de 
vice-in the present case a dash pot 43 of 
the oil film type. This. has its piston 4 
connected through a slotted link 45 with 
the middle of the plate 35, so that while 
either of the cores 12 or 13 is retarded to a 
definite extent when moved upwardly un 
der the action of its winding, it may be free 
to quickly return to its extreme lower posi 
tion by reason of the slotted connection be 
tween the link and the piate 35 as soon as 
current is cut, off from said winding. 

I claim :- 
i. A motor controlling switch consisting 

of a solenoid; two contacts carried by the 
movable member of said solenoid; two fixed 
contacts placed to be respectively engaged 
by said solenoid contacts when the solenoid 
is de&nergized; and two other fixed contacts 
placed to be successively engaged by the sole 
noid contacts after the solenoid has been 
energized. . - ... ." 

2. A motor controlling Switch consisting 
of a solenoid; two contacts carried by the 
opposite ends of the movable member of 
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said solenoid; a pair of fixed contacts re spectively placed to be engaged by said sole 
noid contacts when the solenoid is definer 
gized: a third fixed contact placed to be en 
gaged by one of the solenoid contacts after 
the Solenoid has been energized; and a pair 
of contacts of which, one is placed to be 
movable into engagement with the other by 
the second solenoid contact. 

3. A motor controlling switch consisting 
of a solenoid having a movable core; two 
contacts yieldingly mounted on said core; 
two contacts placed to be engaged by said 
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-the supporting structure of which two are 

contact under the action of one of the core 

3 

core-carried contacts when the solenoid is 
denergized; and two other contacts placed 
to be successively engaged by said core-car 
ried contacts after the solenoid has been exérgized. 

4. A motor controlling switch consisting 
of a supporting structure; a solenoid hav. 
ing a movable core; two contacts yieldingly 
mounted on said core; and three contacts on 

70 

75 placed to be successively engaged by said 
core-carried contacts when the solenoid is 
energized; one of said three contacts being 
free to move into engagement with another 

- , 80s 
contacts. 

5. A motor controlling switch consisting 
of a solenoid having a movable core; two 
spring contacts carried by said core; a fixed 
contact placed to be engaged by one of said 
spring contacts; and a pair of contacts, of 
which one is movable toward and from the 
other, placed to be closed by the second 
spring contact. 

6. A motor controlling switch consisting 90 
of a solenoid having a movable core; two 
spring contacts carried by said core; a fixed 
contact piaced to be engaged by one of said 
spring contacts; a pair of contacts, of which 
one is movable toward and from the other, 
placed to be closed by the second spring 
contact; with two additional contacts placed 
to be respectively engaged by the spring 
contacts when the solenoid is de&nergized. 

7. A system including an electro magnetic 
reversing switch having twe solenoids; a 
motor; a pilot switch in circuit with the 
solenoids of the reversing switch; a magnet 
in circuit with the motor; and mechanism 
controlled by the magnet to positively hold 
the movable members of either solenoid from 
operation until the current flowing in the 
magnet falls below a predetermined point 
after the motor has been short circuited by 
said reversing switch. O 

8. A motor controlling switch consisting 
of a solenoid winding having a movable 
core; a pilot switch therefor; contacts con 
trolled by the solenoid core; a blow out mag 
net for said contacts; and a mechanical de vice actuated by said magnet for forcibly 
opposing movement of the core under pre 
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determined conditions. 
9. A system including a motor; an elec 

tro-magnetic reversing switch therefor; a 
bow magnet for said reversing switch, in 
circuit with the motor; a pilot switch for 
the reversing switch; and a mechanical de 
vice controlled by the blow magnet for pre 
venting operation of the reversing switch 
under predetermined conditions. 
10. A system including a motor; a pair of 

solenoids having contacts connected to serve . 
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as a reversing switch for the motor; a pilot 
switch connected to the windings of the so- 130 
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le:oid; a blow out, lagnet for the reversing 
switcl a arnature for the blow out inag 
inct; and tical is for collecting said ai'illa 
tre with the cores of the solenoids to it'e- 
vent overent of said cores while the low 
oit Jagnet is energized. 

11. The collilation i : notor (())) t!'ol 
ling switely of two soleiloids; contacts ("on 
trolled by sail solenoids; a low out, Ilag 
let for said colitats: calls for controlling 
the energization of said solelloids; with a 
lar of sely collected to the cores of the so 
le, oils; and an arnature for the blow out 

988,063 

Iliaget, said a rare cing (:(1) elect t) 
s: if lar so as to prev (it. Ji () vene it of the 
sole oil cores tiltle alletic: flhi X () i? sail 
llow (it i:get has allel () : 'elet (I'- 
mined point. 

In testimony whereof. I have signed Iny 
nate to this specificatio1), in the presel)ce 
of two suscility will esses, 

SAM TEI, II, KEE FIER. 
Witlesses: 

WILLIAAI E. BrAfi, EY, 
Wy. A. B.A. 13. 

20 

  


