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To all whom it may concern: | pormally pressed upward from the fromt plate by
Be1t known that I Winnisanm O, (' Briex, o citizen | springs 18, asshownin Fig. 2,
of the United States, residing ot Balhﬂmz ¢, in tho Hiate Upon & rock shalt 15, which iz journaled in a pracket
of Maryland, have invented Cﬂ ain new and vesin! | 20 having bearings ..."’* nt 1ls ends, are m*,‘fz.fr-ld i
Improvements in Aufomatic & utew tor  XMlectiie | series of loosely mmm'i:.ed contact fingers 13%,; 14, 157,
Motors, of which the following is 'Lﬁpe(ﬂﬁuﬂﬁiﬂ | and 16% adapted to bea upon the contacts LI_J '*L:; by
This invention eumpmses improvements in auio- | and 18, respectively, when these fingers are pressed
matic starters for electric motors, the cL, s and ad- | downward, as shown in Fig. 4. The contsct fingers
vantages of which wi 11 be’ pm nted ous in the following | 13% and 1{} are provided with lateral projections 12°
specification, taken in CGHIlB(,ﬂO}’l with the accompany- | and 170 adapted to engage the metal contact piecks
ing dramng, in which, - 12 and 17, respectively, when the nnger& are de-
Figure 1 is a front elﬂvaumn of the device, portly in | pressed. The rock shaft 10 camies a sevies of arms 21,
_section, the paris being shown in their normel nesitions, | which are rigidly secured to +he shait by set screws
and the circuits Being shown diagramastically. Tig. | 22, and ave mranged in front of the contact dngers 13%
ZIS%S“CLIOH through the base 1}1{ ate of the sterter on the | to 16%, ipclusive. Each contact finger has o stud 28
gers Dolng shown in | rigidly secured to It and these amda projech througt
end view a-nd in theil raised }30511:1{}115. e, 23z n front | slots 24 in the arms 23 Springs 25 are arranced upon
clevation of the starter, partly in section, showing the | the studs between the arms 21, which ave rigidly se-
interposing lever in full lines ai the point where the | cured to the rock shaft and the contact fingdes 189,
solenold civenitis about to be intern ripted, sndindoited | 148, ete. which are loogely mounted ii})i}l‘i the rock
lines, in the position which it ccoupies while tie motor | shalt.  Siop pins 23° ave arranged Upon the onter ends
is ranning. - Fig..4 is a section through the base-plate | of the studs. When the roc! shaft is mmre{i in OTe
on the line 4—4 of Pig. 8, showing the coninct fingers | divention the wrms 21, engaging the stops 23% carry the
pressed. amamsb the wﬂf&ct poinis oy butlons of the | contect Gogers cutward away from the contact a.‘? CLS
,stfutmg resistance the fingers being showen v snd view. | 12 10 17 inclusive and when the rock shaft is moved
Fig. 5 is 2 side olevation of the starier wiik fhe fnter L in the opposite direction, pressure is applied f;..ﬂ the
- posing lever partly raised... Fig. 8 s 2 front olovation | fngers tending to foree them against the contact pie C0s
of the same, showing also in disgram, & modified e | This rocking of the shait i& a(*(mhpmlh,{f automatic-
rangement of the solenoid circuit, end g, 7 35 a ssc- | allv by mmeans of a =olenoid S having a core 26 w ﬂul
tion on the lne7—7 of Fig. 1, showing the iviernesing | is connected by 2 link 277 to a lug ‘?8” moone of the
lever and the circuit closer opernted by eaid izve E sroag 21 which 18 gecured to the rock shaft.  When the
- Referring to the drawing, A indicates o iesln ewitch, | mein switeh is closed the solenoid core 26 is lifted und
B the automaiic stavter; C indicates dingrsronn ooty | P E-E;‘ij.‘i.'é_'é?,-:’:i'- fingers ave pressed toward ithe contact
an electrie motor, md? snd 2 indicate the Foo wives of f pointz oy buitons. When fhe main 51,”111:::.: 5 opened
an electric circuit whick ars conmecied io ons oids of | ihe core 28 drops downward and causes the yoek shalt
the switch. One terminal 3 of the swithh is conzected | 4o durn in a reverse direction, thus draws ing ke con-
by & wire 4, through oinding posiz & and 3 o one fer- | iood fingers away frore the contact preces 2 io 17 in-
minal of the field fand armature ¢ of the elooiric motor, | clusive, a8 chown in Pigs. 1 an d 2. The circuit for
Another terminal 7 of the switeh i:a COmnoien Y aowire : the solenoid @ in Tiss. 1 and 8 extends from - termi-
& through binding posts 8 and Wictheopnonite torming! | nel 27 on one sile of fhe main switeh throueh a wive
of the field fy and ite srmature circuit iz completed | 98, ,:*mzt}f.‘*,- j;';:i-ija snd wive 28 to cne terminal of the
through's wire 8%, leading from the simature iz Bind. | solenold snd thenee by & wire 28Y 1o the wir 4, which
ing post 11, thence to the meial contnet niece 17, U e commenied o vhe Q;ﬁ:p:.ﬁs?li? nole of the switeh, The
thence to the starting resistance T, and from sdd re- | Slocing of thie mein switch, therefore, s nmediniely
:Elatance through a blow-out magnet 3 to the wirs . followed by the Hitive of the 'eo:e .'5;‘:6 and the anplica-
. Contact pieces or bu-“fm i3, H:; 15 and 1%, are con- | blon of pressure 1o the fingers 188 {o 16® inclu: ﬁ*?*‘* ANILE
nected to the resistance B, 29 shown in Fig. &0 Thess | the opening of the 5351@11, by in tewupunw the solenoid
contact ﬁu*tws preferably conisist 'E cvindrioal viaces 5 cireuit aliows the core of the solenoid to drop and re-
of carbon ¢ arranged within cups & whiich ave wnounted | leece the pressure irom the contact fingers and draw
upon studs ¢, the latter extending through the front | thems entwsrd. When ihe contact - ingers are all
piate b of the starting device and being connecied fo | prossed dowaward, ¢ chown in Fig. 4, the armature
the resistance, as shown. The coutact polunis 12 and | civenit bevreon o contoct posts or buttons i2 and
17, at $he ends of the series of contecis, ore wade of golid | 37 i coEnniaben hes ?;";}?: tie contact fingers and the
metal and the adjacent contact pleces 10 sad 18 ape | ook eisdy 1% an’ 200 coopord 20, and the stw*u g e~
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cistance R is then shunted: when the contact fingers | travel, with all of the fingers

are all raised as shown in Fig. 2, the armature circuit

is interrupted between the contact pieces or buttong

12 and 13." | | S

I provide means for permitting the. contact fingers
132 to 162 inclusive to be pressed successively agalnst
the contact pieces 12 to 17 inclusive, in order to cut

the starting resistance gradually out of the armature

circuit. When the contact finger or member 13% 18
pressed downward, it first engages the spring pressed
contact 13 having a carbon block and forces the latter
downward until the lateral f)rojection 12> engages the

‘metal contact piece 12. The armature circuit is then
completed through the contact arm 13* irom the con- |

tact piece 12, to the contact piece 13, and thence
through the starting resistance R. . The contact finger
or member 14 is then caused to engage the contact
piece i4 thus cufting out part of the starting resist-
ance and the contact members 15 and 16* succes-
sively engage the contact pieces 19 and 16, thus fur-
ther reducing the resistance in the armature circult.
The spring pressed contact piece 16 containing a car-

‘bon block is depressed by the member 16 until the

laterally projecting arm 17" of the latter engages the
metal contact piece 17, thus cuiting oud the resist-
ance between the contact pieces 16 and 17. A com-
plete metal circuit is then formed in shunt to the

~ starting resistance from the metal contact piece 12
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through the fingers or members 13* and 16* and the
rock shaft. 19-and its support 20 to’ the metal contact
piece 17. | |

In order to operate the contact fingers or members
successively when the main switch 1is closed, I pro-

vide a lever 30 which is mounted upon a pivot pin 31

and is operated by a solenoid &’. The solenoid S’ has
a core 32 connected by 2 link 33 to a pin 34 which is
secured within an insulated bushing 35 extending
through the lever 30. One end of the lever 30 is con-
nected to the piston 36 of a dash pot 37 and the longer

arm of the lever has a plate or facing of insulating mate- .

1ial 37 secured to its outer or forward side and a weight
ad secured to its rear side. This lever is so arranged
that in its normal position when the motor 1s not in
operation, its longer arm will be interposed between
the contact fingers or members 13* to 16 inclusive and
the base b of the starter, thus preventing the engage-
nent of the contact fingers with the eentact pieces 12
to 17 inclusive. When the main switch is closed the

‘solenoids 8 and & are simultanecusly energized, the

former instantly forcing the contact fingers, with spring
pressure, against the insulating piece 37 on the inter-
posing lever 30, and the latter solenoid causing the
lever to move slowly upward, the lever beiag retarded
in its movement by the dash pot. The lower edge 37°
of the insulating piece 37 is so formed that as the inter-
posing lever moves upward the contact fingers or

members 13* to 16* will be released successively from
its lower edge and will engage their respective contact

points or pieces connected with the starting resistance. .

In Fig. 1 the interposing lever is shown in 1ts normal
position in the rear of the contact fingers; in Figs. 5
-nd 6 the lover is shown partly raised with some of the

fingers released and the remainder still resting upon the

insulating piece 37, In Fig. 3 the interposing lever
s shown in full lines at about the limit of its upward

“vice aund plate.

860,104

released.
position the starrting resistance is entirély shunted.
When the interposing lever reaches the upward limit

of its travel the solenoid § is deénergized in the man-
ner hereinafter described, either by the interruption

of its circuit or the inclusion.in its circuit of a high
resistance, while the solenoid S.remains energized
until the main switch is opened or the line circuit
otherwise interrupted. The solenoid ¥, therefore,

continually presses the contact fingers acainst the con-
‘tact pieces 12 to 17 inclusive, while the motor is in

In the latter

70
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operation. After the interposing lever has moved .

the solenoid & is deénergized the lever
drops back into the position shown in: dotted lines in
I'ig. 3 and rests upon the end of the contact finger 16°.
The lever remains in this position until the switch is

opened or the line circuit interrupted, when the core

upward and

.

80

26 of the solenoid S drops downward and pulls the con-

tact fingers outwardly thus allowing the interposing

lever to drop into the position shown in Fig. 1.

In Figs. 1 and 3 the solenoids § and S/ are connected
n independent circuits. As shown in these figures
one terminal 40 of the solenoid 8 is connected to the
binding post 29 and thence through wire 28 to the auxil-
iary contact piece 27 of the main switch. The other
terminal 41 of the solenoid 1s connectéd to a wire 42
which extends between a circuit. interrupting device
D and a contact plate 43 arranged upon the front of the

starter. A crescent-shaped circuit-closing device 44 .

which is mounted upon a pivot pin 45 back of the in-

85
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térposing lever normally rests upon the contact plate

49 and a wire 46 connects said closing device with the
wire 4 extending to the contact piece 3 upon the main
switch. The circuit for the solenoid §” is thus com-
plete from opposite terminals of the main switch, when
the parts are in their operative positions through wire
98, terminals 40 and 41, wire 42, contact plate 43, cix-
cutt closing device 45, wire 46, and wire 4 to the termi-
nal 3. The wire 46 is also connected o the pivot pin
31 of the interposing lever 30 which 1s made of metal.
When the main switch is closed, theréfore, the solenoid
Q/ will cause the interposing lever to move upward.

The pin 34, which 1s insulated from the interposing

lever engages the upper arm of the crescent-shaped
circuit closing device and turns the latter about 1t8
pivotal point, as shown in Fig. 3, until, toward the end

of the movement of the lever the device 44 leaves the

upper end of the contact piece 43 thus interrupting the

cireuit of the solencid 87 between these two points.

Before the device 44 leaves the contact plece 43, how-

| ever, 2 metal pin 49 upon the outer end of the inter-

posing lever engages the lower edge of 2 swinging arm

‘50 of the circuit interrupting device D, and the circuit

of the solenoid & is thus maintained through the wire
49 interrupiing device D, pin 49, lever 30 and wire 46,
after the circuit closing device 44 has left the contact

109
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plate 43. - As this engagement of the pin 49 with the

swinging arm 50 occurs before the interrupting device
44 leaves the plate 43, no spark occurs between said de-
As the lever continues to move up-
wardly the swinging arm 50 is rocked, as shown in Fig.

3, .forcing back a spring pin 51 upon the circuit in-
‘terrupting device. As soon as the pin 49 passes the
end of the swinging arm the latter is forced quickly
| downward by the spring pin thus meking & wide gap

125

130
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between the pin and arm and preventing an arc be-
tween these parts. The interposing lever then drops

~downward until it rests upon the top of the arm 16®

Gt
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38 shown in dotted lines in Fig. 3 and the swinging arm
50, aiter its oscillation rests in a horizontal position, as

shown 1n dotted lines in said figure, bencath the pin.

49. An insulating piece 52 is arranged upon the upper
side of the swinging arm to prevent the Iatter from mak-
ing contact with the pin 49 if the arm should be thrown
against it after it has been returned by the spring pin, or
if from any cause the main switch or the line circuit
should be opened and immediately closed.

1t will thus be seen that in Figs. 1 and 3 the civeuit of
the solenoid S i1s interrupted and the solenoid thus de-

-energized after the motor has been started, preventing

further consumption of current by said solenoid. The

lower-solenoid S is wound with fine wire of high resist-
~ance and consumes a comparatively small amount of

current.

When the interposing lever drops downward behind
the contact fingers or members.when the main switch
18 cpened, the pin 34 upon said lever engages the lower
arm of the crescent-shaped circuit closing device 44

~and rocks said device until 1ts lower arm engages a

stop pin 54 upon the front plate of the starter. This
stop pin limits the downward movement of the circuit
closing device and also of the lever. In the normal

- position the pin 34 rests upon the lower arm of said cir-

30

35

h
L

49

o0

60

“device E.

cult closing device.

In Fig. 6 1 have shown a modified arrangement of
the solenoid circuits, the two solenoids S and & being

connected 1n series
as in FFigs. 1 and 3.

In Figs. 1 and 3 the solenoids are in mdependent
circuits and as the solenoid 8 is'the only.-one which 1s
to be affected by the interposition of a high resistance
or the interruption of the circuit, in sald figures, after
the motor has started one terminal of said solenoid is
connected to the circuit interrupting device D and the
plate 43, the other terminal being connected to the
auxiliary confact 27 on the main switch. In Fig. 6

, insteéad of in 1independent circuits,

the arrangement 1s substantially the same, except that
‘as the two solenoids are connected in series, there be-

ing but one solenoid circuit, one terminal of said cir-
cuit is connected to the auxiliary contact piece 27 and
the other terminal is connected to the circuit inter-
rupting device D and the plate 43. As shown in Fig.
6 the solenoid circuit extends from the contact piece
27 on the main switch through wire 28, binding post 29,
and wire 40 to the solenoid S/, thence by wire 55 to the

-golenoid S, and thence by wire 56 to the circuit inter-

rupting device D and the plate 43 of the circuit closing
A high resistance 53 1s arranged between the
wire 56 and the wire 46. It will be evident that when
the interposing lever passes the swinging arm 50 of the

device D, the solenoid circuit will not be entirely

interrupted, the current then passing from the wire
56 through the high resistance 53 and wire 46 to the
wire 4 and thence to the contact 3 on the main gwitch.

'An iron plate or armature 57 is arranged upon the top
of the solenoid S and the core 26 adheres to this arma-
ture when the solenoid is energized. When the high

. regigtance is interposed in the solemoid circuit, the

65

golenoid S will have sufticient power to held the core

3

fingers in engagement with the contact pieces con-
nected to the starting resistance, while the solenoid

&/ which is wound with fewer turns of coarser wire,

will not have sufficient energy to support its core and
the interposing lever after the resistance has been
interposed in the soleneid circuilt.

When the main switch is opened and the contact
fingers are drawn backward away from the contact
pieces 12 to 17 inclusive, the armature circuit 1s inter-
rupted between the contact pieces 12 and 13, a double
alr gap being formed between said contact pieces and
the codperating parts 12° and 13%, respectively. . The
blow out magnet M blows out any arc which may be
formed between the metal contact plece 12 and the
arm 12°.

As the solenoid circuits are connected, at one end to
an independent or auxiliary contact piece 27 upon the
main switch, it will be secen that when the man
switch is opened, the solenoid circuit or cireuits will
be entirely interrupted, and will not be affected by
the counter-electro-motive force of the motar If the
solenoid B/ were connected directly to the terminals
3 and 7 of the switch or to the wires leading to the
motor, the counter-electro-motive force of the latter
would afiect the solenoid and prevent ils core itom
dropping immediately after the opexning of the switch.

In my improved starting device it will.be noted

that I have dispensed entirely with sliding contacts
in connection with the starting resistance. As auto-
matic starters are usually operated at a distance from

i

~1 -

&0

90

95

the person closing the main switch, it is desirable to

dispense with sliding contacts which frequently burn
and prevent the movement of the contact arm.

As the motor circuit is normally open between the
contact pieces 12 and 13, only a small current passes
through the main switch A at the instant when the
latter is closed. When the interposing device moves
upward allowing the first contact member 13* to

spring downward against the contact pleces 12 & 13,"
105

the armature circuit.is then closed through the entire
registance. Immediately following the opening of
the main switch the contact members are pulled out-
ward, interrupting the circuit between the contact
plE!CGB 12 and 13. At the moment when the switch A
is opened, the contact members being then in engage-
ment with their respective contact pleces, it will be
seen, by following the field and armature circuits in
Fig. 1, that the discharge from the field can pass
through the armature, so that the discharge from the
field will not cause arcing at the main switch when the
latter is opened. The circuit through the armature
then breaks between thé contact pleces 12 and 13,
this following quickly after the opening of the line
switch, and the blow-out magnet M extinguishes any
arc occurring at the point of interruption. In my in-
vention also it will be noted that the contact fingers
or members act quickly and pesltwely n both direc-
tions of movement.

Having thus descrbed my invention, what I Cl&l'ﬂl
and desire to secure by Letters Patent 1s:—

1. In an automatic starter for electric motors, the com-
binaticn with the motor cireuits, including a starting re-
sistance having contaect pieces, of a series of  independ-
ently movable fingers, an interposing device normally pre-

26 against the armsture 57 and thus hold the contact | venting the engagement of said fingers with the contact

100
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1)1&@5 a rock shaft -having aring thereon, c;punﬂ*s inter-
posed between said arms and the fingers, a solenoid having

its core operatively connected tp the rock shaft, a secoud

wlenmd having its core counected to the terposing de-
vice, and nmeans for Leducm the current in said second
%Dli‘*ﬂﬂld after the interposing devwe has 1]LLIl moved to
releasc said fingers. |

2. In an automatic starter for electric motors, the com-
bination with the mocor cireuits, including a starting re-
sistance having contact pieces, of 2 series Df contact men-
Lhers movable toward and from said contact pleces, an in-
terposing device movable in a plane traasverse to the
planes of movement of said contact members, electro-
magnetic means for moving said interposing device out of

the pﬂths of movement of said members, and means for
CMOVING S

said members into the path of movement of said
interposing device when the current ig turned on, wherehy
said interposing device is held out of its normal position
by said members while the motor is running,

3. In an automatic starter for electric mmt(}ru, an alma-
ture cirenit, including a starting resistance having contact
pieces, contact members arranged to open and close the

360

J

1

armature cireuit of the motor and to introduce and cut

ont said resistance, an electro-magnetic device for operat-
ing said members, a circuit for said device, and a main
switch having terminals for the motor circuits and having

an independent terminal for the circuit of said device, said

switeh Deing adapted to make and break connections De-
tween both of said circuits and the line circuit.

4. In an automatic starter for elecfric motors,.a starting
resistance ‘having . contact pieces, contact members ar-
ranged to colperate with sald contact pieces, an interpos-
ing device adapted to normally prevent the engagement of
said contact members with said contact pieces, and means

for movihg said interposing device from normal position.

when the current is turned on, one of said contact members

being arronged to hold:-said interposing device out of noi-
mal position gfter the motor is started. |

-
.
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5. In an automatic starter for eleetric motors, the cont-
bination with the motor cirenits comprising a stavting re-

gsigtance having contact pieces, of o series of independ-
ently movable metal contact members, means for pressing

s01d members toward
iz turned on, a metal interposing lever having insulating
material thercon arrvanged to be ergaced by sald memboers
when the latter are pressed toward the contact pieces, and

olectro-magnetic means for nceving said lever Lo release

said mewbers when the current is furned on.

G. In an automatic stavter for electric motors, the con-
bination with independently movable contact members and
means for operating the same, of an inferposing lever, v
solenoid Tor operating said lever, a circuit for sald solenold,
a circeunit ciosing device arranged in said cireuit and mov-
able by suid lever to open position, and o swinging civeutt
interrupter adapted te be engaged by sald lever before the
cirenit elosing device 18 nmvud to open pusition and to be
tripped by said lever aifter the cireulr ¢losing device hay
ovened, said tever and sald interrupter being counected Lo
the solensaid elrcuit at uppﬂsne sides of Lhe circuit closing

doeviee,

- means for

i~

. In an automatic starter for electric motors, the com-
bination with a solenoid and a lever operafed theveby, of
interrupting the solenoid circult comprising o
swinging cirenit interrupter having a metal surface-adapt-
ed to be engaged by the lever during the movement of the

latter in one direction and having a surface of insulating
material adapted to be engaged by the lever during its-

‘movement in the oppesite direction.

In testimony whereof I affix my signature, In presence
of two withesses.
WILLIAM . O'BRILISN.
Witnesses :
FHOowARD L. CRUSE,
'FIIOS. rI._ DHWER.
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