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To G?Z whom 3 maxy COTCETN:

“Be it known that I, Graxnv TLLE E Pﬂmmﬁ,_

:‘- g citizen of the Umhnd States, residing  at

~Winchester, county | {}f ‘”«hdcllefs&“,
B Uas&&chusmts have invented t‘ezi ain new
“and usefui Tmprovements

elemj and exact description.

o My invention relates to clectric %v.._tdws-
| ',m and has for its object to produce a new and
{,(mtroﬂed -

 improved &l@ctmmwmtmmlv
= switch for ceﬁtmﬂmg electric cirenits.
Tt further has for. its object to produce ab

electmmﬂﬁnehca v controlled switch, whth.

15 u‘m be c}med by elﬂctmmarmeh(, means.

It further has for iis f}b_}e{"{ to provide a

swﬂch with a.substantially frictionless elec-

~ tromagnetically centrolled releasing means.
| abutment 14 and pmvl{]ed with a cireum-.

It further has for its object to provide a

20 mmp‘ie am*l eﬁiciem means fr:}}:* &djll%’tlﬂﬂ‘ the |

- cluteh.

'The f’@llowmﬂ* 15 3 d%b@llptfi}ﬂ 01‘ an em-
~ bodiment of my ihven tiom, reference being’
dmwmﬂ‘ San
| " -".___ﬂtﬂ_ ohie another.

. had to the ecca}mpmm}l
_--25 which— = .
! Figure 1is a plﬂ,n view {:vf uhe f«-'ﬂt

- Fig, 9 is a side elevation; Fig. 3 is'a Wruml
l@ngﬂudm,ﬂ section of the switeh on the line.
1; Tig. 4 i an end: elevation; Fig.
1 wmg]e ball.
“oreater than the i"i}d Ness
diate mémber 19 but is small enough so that
/the detent may be contained within either
“the combined recesses 15 and 20 or the conm-
bined I‘Q{‘eb%ﬁ“‘ 18 and 20. . The recesses 15

and 18 are epch

z—x Kig.

% 5isa defail view shawmg the chifch in open:
" position; Fig. 6 is:asection of the clutch on
" the line y—i/ Fig 3: Fig. Tisa demﬂ of tne,
casing for the: 1*@1@&31‘{1@' coil ; Fig. 8 is a di-

- agram, of circuits for I"c:m{}te mntrol opera-
- 35 tfion;
“switdh when used as an &11tem'1t1c. 0¥ erl@m%
- ~circuit b}iﬂ'{el S | R
~ Referring more p{wtmumﬂ} to th £ {{i 7YY -
ings, 118 the S‘W’it{‘h base; € 18 g guide sup-
48 port preferably of I}.{}Hﬂﬁriﬂﬂﬂf!t sricty -
ored by a reces'%m block or casing 8 ’":G{*?; e
“to .the base 1.” The block 3 'is preferanl;
‘made of magnetic material for the purpose

- 'emafter stated: ‘The" guide support 2

45 carries pins. 4—4 screwed therem which pass
o through openings. 55 in-a bar 6 to which

- are. iconnected iron phmfrers T—7 passing |1

coﬂs are surrounded .
"-denq Both en opening and closing from a°

—8are the closing.
25 18 the releasing coﬂ 26 is arsource
local {}11"(21 it controller

mm coils 8—8,. vhlc]

bV 1ron sheafhg as to-be ironclad.

"";5‘ The plungers. {——~—£ are for part of their-
length hollow. and contain springs 1010
thch normally tend to raise the plungers.

T and the bar 8 connected thereto. The

bar 6 is provided with three switch bars
_55 11m11w11 The&a@ %mw}s §:mrs are msm

'3

t ztﬁ:_ of

. - Hiectric.
~ Switches, of Whmh the f@]]{mmg i & fall,

I ig. 9 is a diagram of cireuits for the

spectively ‘in leaf springs’ 12—12 |
~when the bar 6 is Jepre&wu engage corre- "
p{mdmﬂ‘ |

h’m& ﬁ'(}m the bar 6.
, which,

ciremit - terminals 13—18, The

]_sprms}& 10—10 normally tend to separate thP

ing a recess 15 at 1ts 101%*91“ end.
‘ment is preferably made in the form of a
_tube and on account of the serew thread con- .

70
f,mrmer |

- gwitch arms 11 from tHie (‘li‘CilJt terlmmls 13

“.and thus open the circuit. . |
- Ia order to hold the bar 6 depre&aed fmd

vet pemmt of its being easily released, I

sc?ﬂ*ﬁhihreweﬁ stationary abutmem 14, hav-

nection ma.v be adjusted rehtwdv to the

tion. b the lock nut 16.

and when ﬂd] usted locl{ed n p031—_

Pfawn‘ﬁ:@ﬂ A ug. g i‘% i |
&pphmﬂm ﬁlﬁ,d Magr 3, 1919 Serml Ko. 5&9 66 L

Thev terminate rel

attach to the guide %uppox’t 2 an exter ndlly : 65

.U}.l‘% ‘Ibtlt-_

17 18 a movable qbuimént OPPOS ed to the T

ferential recess 18. A 3_‘[)1‘1]10" 24 normally .

tends to move the abuiment 17 so as to keep
the recess: 18 above the recess 15,

ment 17 ma v e, hnwea ey, moved down suffi-

ciently =0 as to bri ng fhu two recesses oppo-
3 ‘Between the stationary
;l .mntmmt 14 and thﬂ movable abutment 17-3s
“an intermediate member 19 having one or

75

The abut-

80

‘more recesses 20 and a ball detmt 21 1n each

| ment 17, or st least the lower part 2
CEE ma de of magmetic m“fmmT
+sion' 28 therefrom surronnding the leil‘lﬂ‘ 24
}--1 ll‘hi
| 10 m:}msﬁ. the lower ¢ ml of the abutm{em 17 18
se.| o coil or solenoid 25 which when energized
overcomes. the spring 24 drawing down the
“abutment 1{ when the switch 3 18- cle%d

each defent consisting: preferably of a
The length of each detent is

I'2Cess,

of a depth 1@85 ihzm a radius
The abut-
2 thereod,
A ha; 'e"{t{m—_

of one (}f the balls of ﬂm defents.

of ot -maenetie mq{{*r‘

of the imterme-’

bui~ i

The

9¢

106

-Sfﬂenmd 25 being in tha recess in the block 3

_1..(}118
of current;
| adapted to mak& eng ﬁgement mth eﬁntaciSJ N

98 and 2

3 110n- -clad.

}* 1. 8 qhowé the cireuits tm' Opemtmﬂ' the" -. '

diatance In this fignvre, 8

21 1‘-,&

Wlw n zl‘cmt 18 claqed thmugh the

%

1m.
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contact 28, the coils 8—8 are energized to; One advantage of this particular form of

overcome the springs 1010 and also the
spring 24 and causing the bar ¢ and the
switch arms 7 to move downward until the
blades 12 engage the conthets 18. When the
parts reach this position, the recess 18 .and
the balls 21 have been brought into a line
with the recess 15. The movable abutinent
17 1s then raised by its spring 24 causing
the balls 21 to leave the recess 18 and
partly enter the recess 13.

tion 19 1s now locked to the stationary abut-
ient 14 since it can not be raised on account
of the engagement of the halls 21 with the
cavity 15 of -the stationary abutment 14,
ther:fore the -bar 6 and the switch arms 11
are held 1n depressed position. If, when the
parts are 1n lowest position, the local cir-
cuit 1s closed through the contact 29, the
coil 25 15 energized. The spring 24 is a
relatively weak spring and just stromg
enongh to move the abutment 17. The sole-
noid 25 1s correspondingly weak and when
energized is simply strong enough to draw

down the abutment 17 against the action of

the spring 24 but not strong enough to resist
the action of the springs 10—10. When the
solenoid 25 1s energized by closing the local
circuit at the contact 29, the abutment 17 is
pulled down until the lower shoulder of the
recess 18 moves below the detent 19 so that
the recess 18 comes opposite the balls 21.
The intermediate member 19 then tends to
rise on account of the action of the springs

10, and as 1t does so, the balls 21 are forced

away Ifrom the shoulder at the upper edge
of recess 15 and partially into the recess 18
so-that the parts 17 and 14 are unlocked and
the parts 17 and 19 are locked together.

The springs 10 being sufficient to overcome

the pull of the magnet 25 carry the inter-
mediate member 19, together with the abut-
ment 17, upward as far as the guide pins 4
will permit, thus separating the switch arms
11 from the terminals 13 and breaking the
circuit. ' |

Where it 1s desired to huve the switeh

50 open antomatically when the load reaches a

60

«certain point, the coil 25 is placed in series
with the load as shown in Fig. 7. When
the coil 25 1s energized to the necessary ex-
tent, the movable abutment 17 is pulled
down until the intermediate member 19 is
released. The coils 8—8 may be placed in
multiple with the translating devices or
supplied with current from any =uitable
source ot current, |

A rod or projection 30 from the movable
abutment 17 may be provided for moving
the same manually and thus releasing the
cluteh, since when the clutch is closed, it
will be released when the abutment is woved
mto releasing position by any means.

The abutment 17
continues to rise, holding the balis 21 in
"their new position. The intermediate por-

L

my mnvention is that I am able to make the

terminals on the switeh base coineide with
the bus-bars on the switelhibeard. that is. the

" terminals 13 may be and preferably should

be spaced according to the regulation spac-
ing of the bus-bars. The switeh is compact,
the switeh arms spanning the eoils 8, which
are located between the ferminals 13—183.
The parts are.strong without being massive.

Fhe movement on closing and on releasing

1s without serious friction. The elutelh on

70

75

release responds quickly to a given current. -

The construetion is simple and not lable to
get out of order.
My invention permits of various modifi-

cations of form as will be apparent to those

skilled 1n the art. The form shown, how-
ever, 1s In my opinion the preferable form.
What I elaim 1s:- _
1. In a switch, the combination of a base,
a terminal thereon, a switch arm adapted to
engage sald terminal and normally tending
to withdraw from said terminal, a station-
ary abutment fixed relatively to said switeh
base, a movable abutment 1 proximity to
said stationary abutment, and a movable
intermediate member between said abut-

30

85

80

ments carrying a detent, said abutments each -

having cavities facing the intermediate
member and adapted to receive a:part of the
detent carried by said movable member and
a solenoid adapted to act on said movable
abutment. _ N R :

2. In a switch, the combination of 2 base,
a terminal thereon, a switch arm adapted to
engage said:terminal, means normally tend-
g to withdraw said arm from said termi-
nal, a stationary abutment fixed relatively
to sard switch base, a movable abutment in
proximity to said stationary abutment, »
movible intermediate member between said
abutments ecarrying a detent, said abutments
ach having cavities facing the intermediate
memoer and adapted to receive a part of

the -detent carried by said movable member,

and a solenoid adapted to act on said mov-
able abutment, and a spring acting upon
said movable abutment in oppesition to said
solenoid.

3. In a switch, the combination of a base,

a ternunal thereon, a switeh arm adapted to
engage said terminal, means normally tend-

95

100

105

110

115

mg to withdraw said arm from said termi-

to said switch base. a movable abutment in
proximity to said stationary abutment, a
movable intermediaté member between said
abutments carrying a detent, said abut-

mediate member and adapted to! regeive ‘a
part of the detent carried by said movable
member, and a solenoid adapted to act on
said movable abuiment, a spring acting

‘nal, a stationary abutment fixed relatively 110

“ments each having cavities facing the inter- 125

upon said movable abutment 1n oppositign 130
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to said solenmd ‘md a, solenmd bﬁl}d]fi
when energized to move

4, In a S"Vlt@h the combination Gf 9 hase,

a plurality of pairs of termmfﬂ thereon, 2.
switch arm for each pair of terminals, =

universal bar connecting said switch arms,

a culde carrier having gmdes for said bam_,

a ‘clutch having a s:,tatlonary abutment car-
ried by said ﬁ'mde carrier, a movable abut-
ment, and an “ntermediate member, said in-
termediate member being carried by said

bar and carrying a detent adapted to secure

the intermediate member to "-J&ld abutments
alternately, and means tending to.separate

‘said-switeh arms from said contacts.

5. In a switch, the combination of a base,

a plurality of pairs of terminals thereon, a
switeh army for each pair of terminals, a uni-
versal bar connecting said switch arms, and

pormally tending to move awav from sald

25

30

35

40

45

withdraw said arm from

base, so as to Sep.«lra‘re said switch arms from

said terminals, electromagnetic means: for

moving gaid %Wlt(‘:h qTINS - mt{z enﬁaﬁement
with' ‘3&11(]_ terminals, and lomted between
sald umversal bar and said base, and a de-

tent for holding said switch-arms in engage-
ment with said. terminals, said switch arms

having a rectilineal movement.
5. In a switch, the COm bination of a base,
a palr of terminals

switech arm having on its two branches con-

tact surfaceés adapted to engage sald ter-

minals, respectively, a spring tending to
said terminals, &

solenoid located within the U-shaped f-tw1t
arm and adapted to move said. switch arm

info engagement with said terminals, and a

clutch Eld‘lpti‘d to hold said switch arm in
enmnement with said terminals.
In a switch, ihe combination of a base,

A )Iumhtv of pfﬂf of terminals thermn 2
Pl mahtv of U-shaped switch arms each hay-

ine on its two branches contact surfaces
qrhpted to engage said terminals, respec-

- tively, a bar m@(‘hamcaﬂy cnnmctmn‘ sald

50

00

switch arms, springs tending to Wlth&mw

said switeh arms from said termmalqﬁ 2-Pair

of solenoids between said bar and said base

“and located within the U-shaped switch arms,

and ddapted when energized to move said
bar toward said base so as to cause said
arins to engage said termimalg, and a cluteh
acdapted to Told said switeh arms in engage-
ment with said terminals.

- 8. Tn a switch,
terminals theleon, movable contacts adapted

to engage ‘said.terminals, a pair of {*l(}smﬂr

60 |
| %prm‘ o8

-'6.‘.}

solenoids adapted when enarm?ed to cause
gsaid contacts to engage q&l(l ‘terminals,
tending to WIthdmw said cant%ets_

from said termm‘ih, Q- 1‘91@’1‘311‘1“‘ %1@1‘}01&;
| tively to said base, and the third being con-

tocated. between said closing qalﬁﬂmds
cluteh in line with said reka Sing . solenm

cmmstmg of a %tfltmﬂmy z‘tbutmmtj_, a mw—-_ i th{‘l emfltn, 3 d{;fenmt arried bj;r | S‘l-ld inter-

sala ﬂmqtch 41N
1mto engagement with said terminals:

| ate meniber,
being inde )midentw movable relatively to

‘thereon, a U- elmped'

the combination of a b%se_

&3

‘able abutment acted on by said closing sole-

noid, both abutments containing recesses, an
intermediate member, and =2 detent carried
thereby adapted to enfer said recesses alter-
nately. |
0. Tn a switch, the co
a terminal thereon, a switeh

nhination of a base,

g

rm adap fed to

engage said terminal and nom*mllv 'fii‘"ﬂ mﬂ'.

to “withdraw from said terminal two op-

posed abntment members, zm{l an inftermedi-
one of said.abutment members

satd Sﬁlt{'h arm and to said bqqe.} another
of said three Wne,mber” bo‘*mr' stationary rela-
fively to said base, and the “third being con-
nected to

mediate member, said  abittment '*‘n'@mbers
having recesses: fm'*'pﬁtmﬁv veceiving said

ddmm said mdep%ndﬂn‘*lv movapie abut-

75

3G

said switch arm, so as to move
therewith, a detent carrvied by said inter-

mem member ténding to mo¥ve 1n one direc-

tion, and & solenoid JCtlﬁ.f:_ when energized

to move aatel. md{:%miex 1y movable mem-

ber in the opposite direction, one of said
movements of said independently movable
abutment membe being such as to bring ifs
recess into line with said detent when said

detent is partially within the recess in saic
1 other abutment member,

10. I a switch, the combination of a bak@,

1) termmal thew{m a switch arm adapted to

engage said te erminal and normally ‘te 1ding
‘o withdraw from said terminal two op-
posed abutment members, and an ‘inter-
mediate member,

one of said abutment mem-

Do

9E

100

hers being mﬂapwdez‘ tly movable relatively

to said awﬁel arm and t{) sald base, another

of said three members being stationary rela-
fivelv to said base, and the tlm*d being con-
nected to said SWlith arm, S0 as o move
therewith,

ﬂwdmte me”ﬁi"}w snld abutment memhe**s

a detent mrme"’ by sald 1nter-

105

having recesses ﬁm partially recerv Ing said

dvtem.} a spring acting onsaid 1r1f?epmﬂent1“
movable abutment mﬁmber and ‘tendmn' to

‘110

‘move it so as to bring its recess out of aline--
‘ment with said d_e,tent when said recess and

detent are in line with the recess 1 the
other abutment and a solenoid acting when

energized to move Qflld mdependmﬂv MOV-
able - almtment member in the opposite di-

113

rection so as to bring 1ts recess mtﬁ ftlme- N

ment with said detent.
11, In a %Witch the eombination of i base,
a terminal. there(}n, a switch arm ﬂdapted to

engage said terminal and normally tending

to withdraw from said ferminal, two op-
posed abutment members and an mfermedl-

“ate member, one of said abutment nmmbers
being mdependeritly movable relatively -t

o 125

said switch arm and to said base, another af_

said three members being stationary rela-

I’*(“i{‘{] té said switch arm so as to move

1l
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-mediate member. said abutmertt members |
having shoulders for engaging parts of said |

detent, said 111depeudenthf mmrqble abut-
ment member tending to move 1 one diree-
tion, and a «olenoid dCtl‘lﬂ‘ when energized
to move said 111dependfﬁmlsf movable abut-
ment member in the opposite direction, one
of said mmenwnr% of said 111du)endenth"

- movable abutment member being such as to
move its 511011](1{,1 away from said detent It
when said detent 15 in engagement with the
shoulder of said other 1hutment |
GRANVILLE E. PALMER.
Witnesses:
A. B. BrowxzgLr,
Ina M. Hunzixezn.
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