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M}r in ventlfm 1elatee to ele *t*c' 11 }elaw
- I will describe certain forms of relays em-
- bodying my invention
~ oub the: novel Teeimee thezem i elaims.
65 In the accompanying drawings, Fig.
~ a view showing In vertical eectmn one torm

~ of relay embedvmﬂ my invention, and Fig.
~ 21s a top plan view, with top plate removed,
~ of the relay shown 1 in Fio. 1. Fig. 3 is a view 72%and 72°, o
showing a detail of' the relev shown in Higs.
1 and 2. Fig. 4 1s a perspective view of the

| _mﬂﬂnetle core and the Wmdlnﬁe theleen of
‘11 |

10

the relay shown in Figs. 1 :{ﬂd 2. Ko,
- 1s a top plan view of a portion of ithe nag-
15 netic core and windings shown in Fig. 4
. I‘m,e 5 and 6 are v
tions of the 1e1‘w shown in ¥igs
~also embodying my invention.

20 lar parts in each of the several views.

Referring first to Tigs. 1, 2, 3, 4 'md 4a .
whole by
the reference character R, comprises a base

plate 69 and a tOp plate 70 spaced apart by 2
‘Mounted on suitable sup--

~ the relay, which is deeml ated 2s 4

- glass sides 71.
'- polte on the base plate 69 is a substantia Hv

- U- eheped core 72 of magnetizable materia
~such as soft iron, having conhlmt no ]:)01
~pieces 72* and 72° with an air gap 73 betw een
30 them. This core is provided with a windin
~ comprising two coils 3, 8 -surrounding- the
- two pole-pieces, respectively, and uemlhr con-
- nected 1n series when the relay is in use
this winding I will term the “track”

'35 of the 101&}?

25 o

cgnch com-

111(1111“* h.wme L*ro seetmns 3, 3

- (OPPGI or. othel 1m11a1 nntel 1%1

~  sections
40

~connected in series when {fle relay is in serv-

. ice, each eeetum heing eubstentw]hr S- *Jheped‘ '_
“transformer Q which is placed as close as

in order to reduce
losses in connections end 111 this instance. s
- mounted within the relay case 69. Thesec- =
011JL11 y oi thls tmnsiormer eompllses .:1 5111-;_}--"‘_.f-_*l_"’---'i.,

~as best shown in Elo*e 1 and 4. “The upper.

~Dhar of the S rests fw.:,.met one vertical side -
ho

- 50 1eete emrmi T

of thﬂ core, the ! Lm“t e“' 1;1‘3.1‘
other ﬂetti elhld £ Hec e,

and will then pomt

1 1s

lews - showing nmdlﬁc“,-

1 fmd 2, e"'u] :
o - respect 1o the polamty of the ehrreut 1M the;--

- other. - | o

Similar refeience characters 1*efe1 1o s 111‘1:'{-:* R L
A shftft 22 ig mmmted to OSCIH‘},Le 11 Smt--,-j_

or. sk

, and.
fmdme':
Tt will be noted that _"‘-vhen'_
alternating current is eupphed to this wind-
- 1ing an altemﬂtmﬂ ﬁﬂf‘i 18 created n LhB core
9 which at any given instant flows in the

relative’
windings. S
It will be obeerved that Wlﬂl th1s ar mnee—f

auper] noeed bars of
These two
34,8 are- mounted on the core on
~opposite sides of the air ogap and are usually

._ I_ :.. 111(—{ +EEL_ r]ﬂa’{r 1@.
bdl oi the 8 p sseb Veltlcally thzowh the_

Sellel I'-To 611 9'?5

mlddle of the core The twe Seetlens Sﬂ'h 3.

in phase are suppliedto windings 8 and 32, a

are. I@VGI‘SEd 1in relatwe positions as beet
shown in Fig. 4. When alternating current
18 supphed to Wmchnﬂ 3%, which T wﬂl term. .
“the “local” winding ef the relay, it-will be

~clear that at : any g oiven metent magnetic flux

will flow across air gap 73 in one direction =
“between the right hand sections of i pole-pieces
_ nd 1n the other direction between
the left-hand eeetlons of these pole faces:
The result of this is that when- elternatmn"-:f;-' :

“currents of the same frequency but dleplaeedg_
65

00

shi tting magnetic flux will p%ee through air .

oap m._ and the ‘direction of travel. of this
flux will be reversed when the polarity of

the current in one winding is reversed with

0

able bearings carried by posts 67 ‘which pro-

ect upwardl from the base plate 69, and -
“hixed to this shaft is an operating member.
conductwe mate~ .

of nen-magnetic electr

75 o

rial such as ‘111111111111111 in the form of a vane-

Thls member passes through. the
~air gap 78 in core 72, and so is subj ected to. o
‘the shifting mennetle field created by alter-
nating currents in the windings on this core. -
o It follews of course, that When both wind-
ings 8 and 3° are energized, an electro-mag-
--nehc torque will be exerted on member 2 in @
‘one direction or the other dependmt‘r on the
polerlty of the evrrents n these -

8

ment the numeer of turns in ‘the 8- shaped .

winding 3* is very small compared with the 90

seme direction across all parts of the air gap number of turns in winding 8. If, therefore,

“The core is also prowﬂefl wuh a eeeeed “the two windings are to produee a eomper-:.;_

able number. of ‘ampere-turns, the current -

great. - In pmetlce the current actually-

several hundred amperes.:
d!.‘ﬂWlllﬂ the immediate source of this

re-

qmred in this winding is of the magnitude of

As shown in the: -~
cup- .-

thr ouﬂh wmdme 3% must he cou*eependmn*ly o
%5

rent 1s: “he secondary -winding of a specml? s

posmble to the winding 3



~ with alternating signaling cu-x*;*ént- by any

10

| - The lower ends of t_he. linl{'s 8 and 9 ave
~ vided with slots 12 and 13, respectively, (see

20

© with a fixed contact block 32, and this T will-
call the normal contact. The other contact
comprises a Spring 17 attached to the rocker
“arm and co-operating with a fixed contact
‘block 33; this I will term
“or back contacts.- The rocker

40
~ that each rocker arm may be
plurality of contacts similar to those shown .
1, and in Fig. 7 where 2 plurality ot

50

-to the desired limits. - .
" The operation of the relay shown
" as thus far described, is as follows:
) 60 one or both of the stator windings 3, 3 are

member.

1n Fig.
such contacts are shown, the exponents "a”,
“p” and “c” are v sed to designate the several
~ “contacts of each set. L |
~ The two rocker arms 4 and 5 are provided
with counterweights 10 and

“de-energized, there
 magnetic torque on

ole turn and the primafy Winding 1S Suppliéd

suitable means.

carrying rocker arms 4 and 5, pivotally

mounted in brackets suspended from the top
plate 70 of the relay. T Attached to rocker

arm 4 is a horizontal bar 6 the free end of

“which is pivotally connected with a vertical-
| Similarly, attached to
- rocker arm 5 1s a horizontal bar 7 the free
attached to link 8. _J _ L
wise direction, thereby opening the back con-

ly disposed link 9.

end of which is pivotally
pro-

Fig. 8) and projecting into these slots are

9 and the shaft 2= -~
"Rocker arm 4 controls a set of contacts

of which only two are shown

attached to the rocker arm 4 and cooperating

arm 5 likewise

a set of contacts of which

controls _
These contacts

are shown in the drawing.

5 comprise a spring 19 attached to the rocker

the position of the rocker arm.

back contacts of the relay.

77

which bias these arms to such positions thaf

50 the middle or back contacts 17—33 and 19— :
90 areclosed. - L

 ERach rocker arm 4 and. b also carries a bar
80 which co-acts with ad] ustable front ana
back stop screws in a fixed block 81, whereby
able member 2 1s mounted. Arm 29 carries
two weights 29,292, so that this arm together

the swinging motion of the arm is restricted

When

+*

there is, of course, no electro-

now assume that both stator windings

Located above the vane 2 are two contact 8* become energized Dy currents of such rela-

the axis of the

| “are not affected.
_ _ in the drawing.
" One of these contacts comprises a spring 18

one of the middle
drives link 8 downwardly whereas
only two moves freely he
downward movement of link 8 raises counter-
‘arm and co-operating with a fixed contact
 “block 20 or a fixed block 21 depending upon
) _ ~ Contact
- 19—921 1 will term a reverse contact, and con-
tact 19—20 I will term one of the middle or

‘Tt is understood
provided with a -

11 respectively

tached to the arm
Spring

in Fig. 1,

_ . the movable member 2,
and this member is then held in the position
~in which 1t 1s shown by the action of the
 counterweights 10 and 11 on the rocker arms
4 and 5. The back contacts 17—33 and

tion the auxiliary

1,682,740

1990 are then closed, whereas both the

normal and reverse contacts are open. T will

tive polarity that a torque 1s exerted on mem-
_ viewed In -
Tig. 1. When the member nioves 1n that -
~ direction pin 15 ‘drives link 9 downwardly,
whereas pin 14 moves freely

#*

her 2 in clockwise direction as

slot 12 in link 8. The downward movement

of link 9 causes the counterweight 11 to rise

and slso swings the rocker arm 4 in clock-

"

tact 17—33 and closing the normal contact

two pins 14 and 15 respectively, which pins " ment until the force exerted by the normal
are movable with the member 2 and are
" located on opposite sides of
As here shown, these pins pass.
through a slotted block 74 which is attached

- to the member

contact plus the torque due to counterwelght

10 is equal to the electromagnetic torque ex- -
Tt will be observed

erted on the member.
that during such operation

of the member 2

~ As soon as one or both of

L.

3 and

upwardly in the

1889, The member 2 continues its move-

80

80

fhe contacis. controlled by the rocker arm &

the stator windings become de-energized, the

member 2 will be restored to its biased or

“initial position by the action of counter-
weight 10. L

1 will now assure that the relative polari-

ties of the currents of the stator windings o
and 8* are such as to swing B
connter-clockwise direction. _
pin 1o
upwardly in- the siot 13. The
weight 11 from its stop and swings the
rocker arm 5 1n counter-clockwise direction,

thereby opening the back contact 19—20 and
closing the reverse contact 19—21. During

this operation of the member 2 the contacts

“controlled by rocker arm. 4 are not afiected.
When torque is removed from the member 2,
this member 1s restored to 1ts biasec positiol

by the action of the counterweight 11.

Referring now to Fig. 5, the relay shown

herein is the same as that shown in Figs. 1

to 4, with the addition of an auxiliary con-
tact 28—24 comprising a fixed contact mems-
ber 24 and a contact spring 23 mounted on
insulating studs 22° fixed to a member 22.
arm 29 which 1s
pivomlly'nmunted at point 22*, and also at-
_ 09 1s a bar 25 carrying a
_ 96 the free end of which 1s provided
with a roller 27. - TRoller 27 co-operates with
o cam 28 fixed to the shatft on which the mov- B

Member 22 is attached to an

with the weights constitutes an inertia device

for causing retarded operation of contacts

0394 When the movable member 2 1s 1n

‘its biased or middie position, the roller 27 1s
raised by the cam 23 and under this condi-
contact 28—24 1s closed.

When the movable member- 2-1s swung in

either direction from its biased position,
roller 27 1s released by the cam 28, where- 14

member 2 11
Pin 14 then

00

}iH)

l'ln

120 -

190



- now assume that the 1 1embel 9 makes a con-
tinuous movement from one extreme position
to the other.
roller 27 is raised momentarily by the cam
28, but owing to the effect of the mertm de-
VICG 99— 99" the auxiliary contact 23—24
“does not close, so that the only effect of rais-
1ng the 101101' 27 is to bend the spring 26.
It Wlll be seen, therefore, that when member
"2 1s°1n its biased. p051tl011 contact. 28—24 is
closed, when the member 2 moves to either
extreme position this contact opens, and this
contact does not close during continuous

10

15

--:_15682;'2,49' .

_ upon the &umh.;u Y CO’lt‘LCL swings to the openf

position due to the weight of bar 25. T will

“During such movement the

- movement. of the member 2 fl"OIIl elther ex-
tleme position to the other. .~ =~ =

| 20

25

© in this view is the same as that shown in Fig.
5 except for a modified .structure for con-

trolling the. anmhary contact 23—24. In
- TFig. 6 the movable. spring member 28 of this

It W111 be observed that whén. the member

9 swings in either direction fromits biased
force tending to oppose
‘movement of the member 1s the J[orce exerted
by counterweight 10.or 11, and so it follows
- that the 1e]ay requires no more operating
energy than if the auxﬂmry contact 23—24

poaltlon ‘the only

were not provided. . .
Referring now to Fw 6 the relfw shown

contact is attached to an arm 22 which in turn

is fixed to a Z-shaped armature 83 operating
in a magnetizable core 82.
provi ded with a winding 84 which is included
in a circeuit with a smtable source of current
' _the terminals of which are: desw'nate.d B and ¢
This mrcmt is controlled

)y
:,'.I*r.}

- O in the drawing.

- by a contact 85 ﬂgvemed by the cam 28 and

45

 tactisopen.
- armature 83, however, the: Operatlon 1s-such
o ﬂmt When contact 85 opens momentarily dur-
Ing a continuous movement of member 2 from':_-
xtreme position to the other, a com-
plete movement of armature 83 will not ogeur

O h0

~ roller 27 in such manner that the contact is
open when the member 2 is in its middle or

biased position, and closed when this mem-
bel swings to either extreme p051t10n

The Z- almatule 83 and arm 22 are bmqed
to such position that cont%t 28—24 15 closed,

but: when winding 84 is cnergized the arma-
~ture 83 swings to such posfcmn that this con-
Owing to the slugeish action of

elthel.

'l'and so contact 28—24 will not close.

It should be ‘pointed out that the- relay _

-8 shown in Fig. 6 requires no more operating
D 01]61 oy from the tr ack circuit than if contact
- “certain

o -_.;unourrt of additional energy is, of course, Te-

A

—24

were not - provided,

quired for the' operatlon of the: 7~**1'111‘1tu1‘

| ]mt this energy may be supplied from a local-:
- source and does not incr ease the powel d awn

- from the track circuit..

T

Althmw"l I have herem qhoﬁfln | and de—:_

seribed only a few forims of relays embodying
my mventmn it 1s undexsfoocl that V‘LI‘lOU.S

The core 82 is

3 -

chanﬂ*es and modIﬁcatlonS may be made '

claims without depm ting from the spnut and

- scope of my invention. -~
Having thus descz 1bed my mventlon Wha,ti_._ |

I claim is:

therein within the scope of the appended;"

LA relay Compl'lsmcr two IOLLGI‘ arms
Lach biaseel ‘to one position, an: operating

member pivotally mounted to swing in oppo-
site directions from a middle posmon two 7
links operatively ‘connected with said two

rocker arms 1espectlvely and each plowdcd-;ﬁ*.: o

with a slot, two pins moving with said o per-. -
ating ‘member and pro]eetlm into said two '

'slots respectively and so arranged that when.
.the member moves-in either- divection from
‘1ts middle position one pin or the otherpulls
its - mssocmted link to move the associated |

rocker arm in opposition to its biasing force

while the remaining pin slides idly in the slot
of its associated lmh, zmd contacts controlled;.-_ -

bV said rocker arms.

-,
-
ka

it
L

A relay comprmmcr two rocher'umsj-”'--

ach biased to one position, an operating
oy

member mounted to move in- ‘opposite. direc-

‘tions from a middle position, means inter-

posed between said: member and said arms

middle position, and two contacts. contr olled.

by each rocker arm one of which contacts is
closed when the arm is in its biased. -position
and the other of. thh contacts is. closed

for moving one arm in opposmon to its bias
when the member moves in one direction from
its middle position and for mov ing the other
AT 1n Opposnmn to its bias When the mem: =
ber moves in-the . other direction from its

when the arm Is moved 111 Oppomtlon to its

bias. - . -
3. A relay COHIpl‘lS]Ilﬂ an. opel atmo men-

- ber biased to a middle position and movable,
in ‘opposite. directions therefrom to two ex-
- treme positions, two sets of. contacts each set
including a normallv closed and a 1’10rmally ..
open conmet means -operating when said =
110

open the- norma]lv closed contact and close
the normally ope.n contact of one set, means’
~operating ‘when said member moves to the
other extreme position to open the normal- .
Iy closed contact and close the 1101‘1’1’1&11)7 open
contact of the other set, an anxiliary contact

memper moves to one extreme. position to

] {-T.'_'i |

] .]:51,

open when said member occupies either ex-

treme ‘position and closed when said member
occupies its biased position, and means for
preventing momentary closme of said aux-
iliary contact during continuous. movement

of said member fmm one. extreme pOSltIOD

to the other

‘4. A relay. co*ﬂbmsmw a core f)f nlaﬂnetlz—-'.f
able material having conﬂ‘ ronting pole faces,
8 Wmdmw on said core for 111(:11101110* mag-

netic ﬂmi 111 one direction: throua hout the en- -

“tire core, a-second winding on sald core for.

inducing magnetic flux in one direction in as’

-portzon of the core and in the Oﬁposﬁe dlrec--f_ l=0 '



- 5. A relay comprising a core of
able material having confronting pole-faces,
~an operating’ member of non-magnetizable

10
16

4

which at any given instant flows

“and .in the opposite

" tion in another portion of the core, an oper-
ating member of non-magnetizable elec-
tro-conductive material mounted to move be-
tween said pole-faces, and a contact con-

‘trolled by said. operating member.

magnetiz-

electro-conductive material mounted to move
in the air gap between said pole-faces, means

for creating an alternating magnetic flux .
which at any given instant flows in the same
 direction from all parts of one pole-face to

all parts of the other pole-face, T

creating .a second alternating magnetic flux

confronting portion

6. A relay comprising a core of magnet-

25

~izable material having confronting pole-
faces, an operating member of non-magnetiz-
able electro-conductive material mounted to

" move in the air gap between said pole-faces,

30

‘shaped members connected in series and lo-
osite sides of said

Gt

L
- - .

40

45

~ tion, contacts controlled by said rocker arms,
- when said member s at rest in its middle posi-
“tion, and inertia means for preventing said

55

means for creating an alternating m aonetic
flux which at any given instant flows in the
same direction from all parts of one pole-
face to all parts of the other '

winding comprising two ‘substantially S-
cated on said core on opp S
air gap in such manner that the two mem-
bers are reversed 1n positions, an
controlled by said operating member.-

7. A relay comprising two rocker ATTNS

each biased to one positon, an operating mem-
ber mounted to move 1n opposite directions

from a middle position, means interposed be-

tween said member and said arms for moving
one arm in opposition to its bias when the
member moves in one direction from 1ts mid-
dle position and for moving the other armin
~opposition to its bias when the member moves

in the other direction from its middle POSI-

an auxiliary contact open when said _
occupies elther extreme position and closed

auxiliary contact from closing during con-
tinuous movement of said operating member
through its middle position. I

L] *

8. A relay comprising two rocker arms

- each biased to ome position, an operating

6

member mounted to move 1n ‘opposite direc-

“tions' from a middle position, means inter-
posed between said member and said arms for
‘moving one arm in opposition to its b as when

the member moves in one direction from its

R 1%

‘middle

]

‘ber moves in the other direction from its mid--

means for
_ _ fl in one di-
rection from a portion of one pule-face to the-
of the other pole-face:
direction from the re-
mainder of the first pole-face to the remain-

‘pies either extreme position.

pole-face, a

and a contact

position -and for moving the other
~arm in opposition to 1ts bias when the mem-

1,682,749

dle posit'ioii",'_ conta.cts"cdntrdlled" by said rock-

er arms, an auxiliary contact biased to the

closed position, an electromagnet, a Z-arma-
ture controlled by said electromagnet. and

~operating to open said auxiliary contact when
said electromagnet is energized, and means

70

for energizing said electromagnet when said :

operating member moves away from its mid-

dle position, the operation of said £- armature

being sufliciently sluggish to prevent saxd

auxiliary contact from closing during a con-

9. A relay comprisng

‘tinnous movement of said operating member -
through its middle position. . .
' 3! an operating mem-.
ber binsed to a middle position, and movable

80

in opposite directions therefrom to two ex- .

treme positions, contacts controlled by said

member, an auxiliary contact biased to the
closed position, a slow acting electric motor
_ for opening said contact, and means for en-
der of the second pole-face, and a contact con- ergizing said motor when said member occa-
‘trolled by said operating member. . L -

. 10. A relay comprising an operating mem-

ber biased to a middle position and movable

closed position, an electromagnet, a Z-arma-

ture controlled by said electromagnet and

operating to open said auxiliary contact when

said electromagnet is energized, and means

for energizing said electromagnet when said

in opposite dii‘edtiof1is;_ therefrom to two ex- 90
treme posttions, contacts controlled by said

member, an auxiliary contact biased to the

operating member moves away from its mid-

dle position, the operation of said Z-arma-
ture being sufficiently  sluggish "to prevent

said auxiliary contact from closing during a

’IH_{J_

continuous movement of said operating nem- |

* ber through its middle position.

" 11. A relay comprising an operating meu- -

ber biased to a middle position and movable
“in opposite directions therefrom to two ex-
treme .positions, contacts controlled by said
“member, a cam operatively connectec with
said operating member, a follower controlled

by said cam, and an auxiliary contact con-
trolled by said follower. . =

©12. A relay comprising a suitable case, a

a winding on said core for mndu cing magnetic

flux in one direction throughout the “entire
core, a second winding on said core for in-

ducing magnetic flux in one direction 1n a

‘portion of the core, means contained in sald
case for supplying current to said secon d-
winding, an operating member of nonmag-
netizable electro-conducting material mount-
~ed to move between said pole-faces and a con- -
“tact controlled by sai o
- 13. A relay comprising a sultable case, a
‘core-of " magnetizable material having con-
fronting pole-faces and mounted in said case,
" a winding on said core for inducing magnetic
flux in one -direction throughout the entire

1 operating member.

core, a second winding on said core for in-

110

‘core of magnetizable material having con-

member ~ fronting pole faces and mounted in said case,

120

130
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ducing magnetic flux in o

~ portion of the core, a transformer contained

10

in said case for supplying alternating cur-

rent to said second winding, an operating

‘member of non-magnetizable electro-con-
ducting material mounted to move between
salcl pole-faces and a contact controlled by

sald operating member, .
14. A relay comprising a core of magnet-

izable material having conironting pole-
faces, an operating member of non-magnet-
izable electro-conductive material mounted

to move in the air gap between said pole-

- faces, means for creating an alternating mag-
5 netic fiux which at any given instant flows

in the same direction from all parts of one
pole-face to all parts of the other pole-face,

" means located adjacent said relay for sup-

20

~member.

plying alternating current to said winding .

and a contact j'c(")ntr'olled,ﬁ by said operating

15. A relay

- faces, an operating member of non-magnet-

1zable electro-conductive material mounted
~ to move in the air gap between said pole-
~ faces, means for creating an alternating mag-
netic flux which at any given instant flows in

~the same direction from all parts of one pole-

30

face to all parts of the other pole-face, a

transformer having a secondary comprising
‘a very few turns for supplying alternating
- current to said winding, and a contact con-
_ trolled by said operating member. .
5 16. A relay comprising a core of magnetiz-
‘able material having confronting pole-faces,
. an operating member of non-magnetizable ;
- electro-conductive material mounted to move
~ Inthe air gap between said pole-faces, means:
40 _

S W’]i] {311 &t _;an}y _'given 1nsta:[1t ﬂOWS ill the" same

for creating an alternating magnetic flux

~ direction from all parts of one pole-face to

ol parts of the other pole-face, a transiormer
- located adjacent said relay and having one

“turn in its secondary for supplying alternat-

e direction in a

‘middle position,

_ comprising a core of mag-
netizable material having confronting pole-

controlled by said operating member.

17, A relay comprising two rocker arms

each biased to one position, an operating
member mounted to move in opposite direc--
tions from a middle position, means inter--
posed between said member and said arms
“for moving one arm In opposition to its bias
‘when the member moves in one direction
~from 1ts middle position and for moving the

other arm in opposition to its bias when the

member moves in the other direction from its
1tlon, auxiliary contacts con- . .
‘trolled by said rocker arms, an auxili ary con-

tact controlled by said operating member,
- said auxiliary contact being open when said
member is in either extreme position and
closed when said member is at rest in ts
biased position, and means for preventing
sa1d auxiliary contact from closing momen-
continuous movement of the
‘operating member through its middle posi-
tion. .7 o
_18. A relay comprising an operating mem-
ber biased to a middle position and movable

tarily during

abs B

1 - T ' )
!5: . ) '

ing current to said winding, and a contact

-':.._.T!

60

-
Wt

treme positions, contacts controlled by said
member, a cam operatively connected with

1n opposite directions therefrom: to two ex-
treme positions, contacts controlled by said

member, a cam operatively connected with

sald operating member, a follower controlied
by said cam, a circuit controller operated by
~sa1d follower, and an auxiliary contact con-
trolled by said circuit controller. =~
_ 19. A relay comprising an operating mem-
~ber biased to a middle position and movable
80

- -

sa1d operating member, a follower controlled = .
by said cam, a circuit controller operated by

said foilower, a slow acting electric motor

controlled by said circuit controller, and an

auxiliary contact controlled by said motor.

- In testimony whereof I aflix-my signature.

'~ ROBERT M. GILSON.
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