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My invention relates to electrical devices
and has particular reference to switches for
controlling motor circuits and the like.

One object of my invention is to provide
a switch for controlling an electrie eircuit

comprising protective means responsive to

a condition of the circuit to be controlled
and means for readily varying the setting
of the productive means to cause the same
to control the operation of the switch in any
desired manner. .

Angther object of my invention is to pro-
vide a switch of the above indicated char-
acter wherein protective means responsive
to a condition of the cireuit to be controlled
are adapted to be returned to operative con-
dition after an operation thereof, either au-
tomatieally or in res;l)onse to the operation
of a manually operable device. .

Other objects and advantages of my in-
vention wilf be seen from a consideration of
the following detailed description taken in
connection with the accompanying drawings,
in which: . ]

Figure 1 is a perspective view of the
switch embodying my invention with the
cover member of 8 casing therefor in open
position; '

Fig. 2 is a sectional view taken along the
line %I———II of Fig. 1, with certain parts
broken away; . .

Fig. 8 is a fragmentary sectional view
taken along the same line as Fig. 2, and
showing certain parts in different operative
positions from those shown in Fig. 25

Fig. ¢ is a fragmentary sectional view
taken along the line IV—IV of Fig. 1, and
showing an auxiliary switch embodied in
my invention; . .

Fig. 5 is a fragmentary sectional view
taken along the line V—V of Fig. 2;

Fig. 6 is a fragmentary sectional view
taken along the line VI—VI of Fig. 5;

Tig. T is o front elevational view of the
switch embodying my invention;

Fig. 8 is a fragmentary front elevational
view showing an indicating device utilizing
in connection with the switch embodying
my invention; and

of the electrical circuits of a system with
which my invention is adapted to be utilized.

Referring to the drawings, an electric
switch 1 having stationary contact members
2 and movable contact members 8 is mount-
ed on a base member 4 that is secured to
the rear wall of a casing 5 by means of boits
6 and nuts 7 and is separated therefrom by
means of spacing members 8, The provision
of the base member 4 its reacf assem-
bly thercon of all the apparatus that is to
be enclosed by the casing 5. Such apparatus
may then be inserted in and removed from
the casing 5 as a unit, and is adapted to be
secured in position and released, as desired,
sinrigly by manipulating the nuts 7.

e stationary contact members 2 are se-
cured by sctaws 9 {o conducting members 10
which, in turn, are secured to individua
insulating base members 11 by screws 12
and 13, Each of the contact members 2,
may, therefore, be quickly removed by re-
moving the proper one of the screws 9, and
may be replaced by manipulating a single
serew. Arc barriers 14 of suifable material,
surh as ashestos composttion, are disposed
betwann the severn! stationary contact mem-
bars £ and the base members 11 therefor,

70
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The sevieral base members 11 and harriers 14 .

are assembled as a unit and secured together
by means of & bolt or rod 15 and & nut 16
therefor. Rotatory displacement of the base
members 11 with respect to the barriers 14
is prevented by projecting shoulder portions
17 of the base members 11 which extend over
:tzlhf ends of the ht:rriers %‘}i‘. The rod 1115
o0 secures in position, with respect to the
barriers 14 mﬁdﬁgl the base members 11,
bracket members 18 thai are adapted to be
secured to the base member 4 by screws 19,
In this manner, it will be seen that the bar-
riers 14 and the base members 11, together
with the condncting members 10 and con-
tact members & that are supported thereby,
are mounted as a unit on the base member
4 by mesns of the brackets 18 and strews 19.
e movable contact members 8 are pro-
vided with supporting members 20 {0 which
the contact members 3 are secured by rods

o5

50 Fig. 9 is s diagrammatical representation 21, springs 22, and caps 23. The springs 22 100
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are disposed around the rods 21 and the
inner ends thereof are held in position by
cap-shaped members 24. The outer ends of
the springs 22 are held in position with re-
spect to the rods 21 by the cap members 23,
'Ixhe cap members 23 are provided with
slotted openings 25 and depressions 26, and
the rod 21 is provided with relatively flat
projecting portions 27. The openings 25 in
the cap members 23 are of suitable size to
permit the cup members 23 to be placed upon
the rods 21, When the cap members 23 are
so placed beyond the projecting portions 27,
the cap members may be turned through an
angle of approximately 90° and released.
Tie deprassed portions 26 of the cap mem-
bers 23 will then be engaged by the project-
ing portions 27 of ‘the rods 21 to secure
the same in position. Thus it will be seen
that the contact members 3 may be readil
attached to the supporting members 20 with-
out the use of too&s or implements of any
kind. It is only necessary to remove a
single torminal serew and to relesse a spring
cap to render any one of the contact mem-
bers 8 instantly detachable.

The supporting members 20 are adapted
to be seeuved to an operating member 28 of
insulating material by serews 20. The oper-
ating member 23 is x;m\'ided, at the end
thereof, with pins 30 that are adapted to be
pivotally sapported by bracket membess 31.
The bracket members 31 ave secured to the
base member 4 by screws 32 or other saitable
means. ‘The operating member 28, being of
solid insulating material, cannot warp or
wear through and cause short circuits, and
pravides o rugged and reliable mounting for
the movable contact members 3.

A lever arm 33 that is secured o the oper-
ating member 28 by screws 34 is pivotally
secured to one end of link members 35, the
oppuesite extremities of which are pivotally
secured to a lever arm 38. The lever arm
3G is pivoially supported by a pin 87 which
also engages » fixed supporting member 38.
The supporting member 38 is secured to an
electromagnetic core member 83 which is
mownted on the base member 4 by screws 40
and is insulated therefrom by means of a
sheet 41 and a washer 42 of any suitable
insulating material.

A coil 43 is disposed around one leg of
the core member 3¢ and is held in position
by supporting members 44 that are seeured
by serews 45 to projecting wings 46 of the
other leg of the core member 39,

An armature member 47 is fixedly secured
to the lever arm 86 fo provide a pivotel
monnting for said armature member with ve-
spect to the pin 37. A member 48 that is
alse secured to the wings 46 by the screw 45
provides a stop for the armature member 47
to limit the movement thereof away from the
core member 39. The magnet coil 43, when
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energized, is adapted to set up sufficient mag-
netic flux in the core member 8% and the
armature member 47 to actuate the armature
member 47 into engagement with the core
member 39. When the armature member
47 is thus actuated, the movable contact
members & are actunted into engagement
with the ststionmary contaet members 2
through the mechanical linkage comprising
the lever arm 38, the link members 35, the
lever arm 33, the operating member 28, and
the supporting members 20 to which the
movable contact memabers 3 are resiliently
secured by the springs 22. ’

The resilient connection between the con-
tact members 3 and the supporting members
20 is go arranged that the contzet members
3 will engage the stationary contact mem-
bers 2 before the armaturs member 47 has

¥ been sctuated through its complete path of

travel, As soon as the contact members 3
engage the contact members 2, the suppert-

80

ing members 20 are actuated away from the .

contact members 3 to compress the springs
22, thereby causing the contact members 3 to
engage the contact members 2 with a firm
wiping snd rocking action. In this man-
ner, perfeet elecirical contact between the
members 2 and Tis'insured, and the members
2 and 3 are of sich heavy material, that a
current path of extremely low resistance is
secured when the magnet coil 43 is de-en-
ergized, the armature member 47 returns to
its initial position by the action of gravity
and the force of the compressed springs 22,
and the movable contact members 3 are thus
actuated out of engagement with the sta-
tionary contact members 2.

An auxiliary base member 49, which is
praferably of insulatin%material, is secured
to the base member 4 by screws 50 and is
provided with spacing portions 51 to main-
tain the main and suxiliary base members
in spaced relation. Bracket members 52 ars
secured to the suxiliary base member 49
and are adapted to support thermostatic
members 53 at one sxtremity of each of said
thermostatic members, The opposite ex-
tremities of the thermostatie members 53 ars
adjacent each other and are adapted to be
actuated in accordance with the temperature
of the thermostatic members. The thermo-
static members are of heavy material and
large size, thus insuring positive deflection
and relatively quick return to normal posi-
tion, since a large heat radiating surface is
obtained by this construction. Resistor ele-
ments 54 are supported by bracket members
55 of electrical conducting material that are
suitably secured to the auxiliary base mem-
ber 49. The resistor elements 54, which are
preferably made in grid form of wire hav-
ing suitable electrical resistance, comprise
lug members 56 suitably secured thereto
and are adapted to carry any desired identifi-
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cation marks, such as an indication of the
current-carrying capacity of the element or
the like, ' .

The resistor clements 54 are connected in
series circuit relation with two of the mov-
able contact members 8 by means of the
bracket members 55, flexible conductor
members 57, and a suitable insulated con-
ductor 58. Since only two resistor elemeénts
are required for use in connection with a
three-wire circnit, the remaining .movable
contact memnber 3 of the switch 1 is connected
through a flexible conducter member 59 and
a bus %mr 80 to a connection post 61 fo which
a conductor 69 extending through the casing
5 is adapted to be connected. Other suc
conductors 63 and 64 are connected to the
bracket membiers 55 by means of connection
posts 65 and 66. ", .

A protective device 67 for controlling the
energization of the electromagnet 43 com-
prises an suxilisry eleetromagnet 68 and a
core member 62 therefor secured to the auxil-
ijary base member 49. An armaiure member
70 for the eleciromagnet 68 is secured to a
switch operating member 71 that is pivotally
supported by bracket, members 72, which, in
turn, ave secured to the auxiliary base mem-
ber 49, An upwardly ext®hding pgrtion 73
of the switch operating member 71 supports
a contact point T4 that is adapted to enzage s,
contact member 75 that is rosibently
mounted by means of 2 sﬂgporting member
76 and a bracket member 77 secured to the
auxiliary base member 48. The confact
member 74 is preferably of silver fo insure
the making of perfect electrical contact at
all times. gElectrical connections to the con-
tact member 74 is affected through a flexible
conductor 78, permitting the main portion
of the switch operating member 71 fo be
made of insulating material. .

A downwardly extending portion T2 of
the member 71 is adapted to be engaged by
a latching member 80 that is pivotally
mounted on & bracket member 81 secured to
the base member 4. A tension spring 82
iz connected at one end thereof to a hook
member 83 secured to the base member 4,
and at its other end te the latching memn-

ber 80. The latching member 80 comprises .

a backwardly extending portion B4 that is
adapted o engage the base member 4 to
limit the upward movement of the latching
member 80 under the influence of the spring

82. .

The pivotally mounted laiching member
80 and the spring 82 are so constructed and
arranged that the member 80 may be man-
ually actuated by means of an outwardly ex-
tending portion 85 into the position shown
in broken lines in Fig. 2 of the drawu_x&s.
‘When the member 80 is so actuated, the
spring 82 passes over the pivotal axis of
support of the member 80 to maintain said

1,912,610

3

member in the position to which it is thas
actuated. Thus, it will be seen that the
mounting of the member 80 comprises a
toggle mechanism. When the member 80 is

.manually actuated to the position shown in

.

broken lines in Fig. 2, it is ineffective to

accomplish the purpose for which it is pro-.

vided, but when it is returned to the posi-
tion shown in full lines, it is eflective to
lntch the swiich opersting member 71 in
the position to which this member i3 actu-
ated when the electromagnetic coil 68 is en-
ergized, as hereinafter deseribed.

en the mngnet coil 88 is energized, the
armature member 70 is attracted toward the
core member 69 to actuate the contact mem-
ber 74 out of engagement with the contach
member 75. If the latching member 80 has
not been manually actuated out of its oper-

ative position the spring 82 thereupon actu-.

ates the member 80 into the position shown
in Fig. 8 of the drawinﬁ, in which position
this member en%ages e downwardly ex-
tending portion 79 of the switch ogerating
member 71 to prevent said member from re-
turning to the position shown in Fig. 2. In
this position the extending portion 84 of
the member 80 is in engagement with the
bass member 4, thereby Timiting the move-
ment of the member 80,

As shown in Fig. § of the drawings, a
laterally extending portion 86 of the mem-
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ber 80 is adapted to be engaged by a lover -

arm portion 87 of a rod 88 that is rotatably
mounted by bracket members 89, The
bracket members 89 are secured to the base
member 4 by screws or rivets 90. The outer
extremity of the rod 88 forms a crank arm
91 which projects through a slotted aperture
93.in an operating member 92. The operat-
ing member 92 is ﬁivotally mounted by a
pin 94 extending through the wall of the
casing 8. A slotted aperture 95 in the wall

a0
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of the casing 5 permits a handls member 96 .

that is secured to the operating member 92
to extend therethrongh.

A tension spring 97 is connected at one
end thereof to 2 hook member 98-that is se-
cured to the casing 5 and at the opposite end
thereof to a projectin Eortion 99 of the
operating member 92. gI‘
ber 92 and the handle member 96 are thus

.maintained in their uppermost positions by

the spring 97, but are adapted.-to be actu-
ated downwardly against the tension of the
spring 87 by manipulation of the handle
member 96. "When the handle member 96
is thus manipulated, the rod 88 is turned in
the bracket member 89, and the Jever arm
portion 87 is actuated ciowmvardly into en-
gagement with the projecting portion 86 of
the latching member 80. The latching mem-

Jjig
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e opefating mem- |
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ber 80 is thereby aciuated downwardly -

inst the tension of the spring 82 to cause
the member 80 to disengage the downwardly

134
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extending portion 79 of the switch oper- ber 108, but the movement thereof away from

ating member 71. The member 71 is there-

. upon permitted to return to the position

10

i6

shown'in Fig. 2 by the action of gravity, and
the contact member 74 again engages the
contact member 75.

For the purpose of controlling the ener-
gization of the electromagnet 68, a switch
100 comprising an adjustable fixed contack
member 101 and & movable contact member
102 is provided. The contact members 101
and 102 are preferably constructed with sil-
ver tips. The contact member 101 is mount-
ed upon o screw-threaded member 103 that
is adapted to engags a correspondingly

- serew-threaded opening in a bracket mem-
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ber 104. A lock-nut 105 is provided for the
purpose of securing the ~screw-threaded
member 103 in any desired position with re-
spect to the bracket member 104, The brack-
st member 104 is suitably secured io the
auxiliary base member 49 and is of electrical
conducting material to constltute a portion
of the circuit extending through the con-
tact members 101 and 102. A conductor 106
oxtends from a connection post 107 that is
connected to the bracket member 104 to cer-
tain apparatus located outside the casing &,
which ig hereinafter deseribed. The conduc-
tor T8, which, as previousty described, is con-
nected to the movable contact member 74
through the upwardly extending member 73
associated with the switch operating mem-
ber 71, is alse connected toc the connection
post 107.

The movable contact member 102 is sup-
ported by the lower extremity of a channel-
shaped member 108, the upper end of which
is secured by rivets 109 to a resilient mem-
ber 110, The resilient member 110 is simi-
larly connected by rivets 111 to an upwardly
extending portion 112 of a bracket member
113 that is secured to the auxiliary base
member 49 by a screw 114. The bracket
member 113 is of electrical conducting ma-
terial and is provided with a serew 115 b
means of which a conductor 118 is electrical-
ly connected through the bracket member
113, the resilient member 110 and the chan-

nel member 108 to the movable contact mem- -

ber 102. The conductor 116 extends from
the screw 115 to one terminal of the magnet
coil 68, asg will more clearly appear. by refer-
ring to the cirenit diagram of Fig, 9, which
is hereinafter described in detail

A resilient member 117 is also secured by
the rivets 109 to.the channel member 108
and the resilient supporting member 110,
The member 117 extends downwardly ad-
jacent the member 108, but in stightly spaced
relation thereto. At the lower extremity of
the member 117 2 hook portion 118 is pro-
vided and extends through an aperture 119
in the member 108. The member 117 is bi-
ased by its resiliency away from the mem-

the member 108 is limited by the hook por-
tion 118 which engages the member 108 be-
low the aperture 119, through which the said
hook portion extends. The lower extremity
of the resilient member 117 also comprises
a.detent portion 120 that is sdapted to co-

,operate with a latching member 121 that is

secured to the switch operating member 71,

‘a8 will be described presently.

The bracket member 113 comprises a
downwardly bent portion 122 at the outer
end thereof and two bent portions 123, in
turn, extend outwardly from the portion 122.
A resilient member 124 is provided with a
vertically slotted aperture 125, through
which the outwardly extending portions 123
and a sérew 126 are adapted to extend to
permit the resilient member 124 to be moved
vertically with respect to the bracket mem-
ber 113. A thumb screw or knurled nut 127
is provided with screw-threads whereby it
may engage the outwardly extending screw-
threaded portion of the screw 126 to securs
the resilient member 124 in position with re-
spect to the bracket member 113,

A calibrating member 128 is also provided
with a vertical slotted aperture 129 whereby
this member may be secured in fixed ver-
tical position with respect to the bracket
member 113 by means of the thumb screw
127. A series of substantially semi-cylin-
dricul indentulions 180 slong one of the ver-
tical edges of the calibrating member 128
are adapted to be engaged by a pin 131,
whereby the vertical position of the cali-
brating member 128 with respect to the
b.ra%ket member 113 may be adjusted as de-
sired.

An index marking 132 on the calibrating
member 128 serves in conjunction with a
scale member 133 that is secured to the re-

‘silient member 124 and has graduated mark-

ings thereon, to indicate the position of the
resilient member 124 with respect fo the
calibrating member 128, A handle member
134 of insulating materia] is secured to the
upper portion of the resilient member 124
to facilitate adjustment thereof, It will be
seen that the member 124 may be adjusted
vertically with respect to the bracket mem-
ber 113, simply by loosening the thumb
screw 127 and manipulating the handle
member 134 as desired. Sinea the calibrat.
ing member 128 is engaged at the indenta-
tions 130 by the pin 131, the position of this
member may not be adjusted without re-
moving the thumb screw 127 from the screw
126 to permit the member 128 to be moved
outwardly out of engagement with the pin
131. By this means accidental displacement
of the calibrating member 128 when the
member 124 is being sdjusted is prevented.

A portion 135 of the resilient member 124
near the lower extremity thereof is bent in-
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_wardly toward the channé] member 108 and
extends between the channel member 108 and
the extremities of the thermostatic members
53. The extreme lower portion of the mem-
¥ her 124 is again bent outwardly from an arcu-
ate portion 136 that is adapted to engage the
channel member 108. .
The thermostatic members 53 are support-
ed in relatively close prpxmlllzst.ly to the re-
10 sistor elements 54, as previously described;
and as shown in the drawings. - Therefore,
the temperature of the thermostatic mem-
bers 53 1s directly controlled by the temper-
ature of the resistor elements 34, which, in
turn, is dependent upon the value of the cur-
rent traversing the circuit in which these ele-
ments are connected. As the temperature of
the thermostatic members 53 increases by
reason of an increass in the value of the cur-
rent traversing the circuit in which the re-
sistor elements 54 are connected, these mem-
bers are deflected in such manner that the
adjacent movable extremities thereof are ac-
tuated toward the inclined portion 135 of the
resilient: member 124, Lugs 137 of substan-
tially hemi-spherical surface are secured to
the adjacent inner extremities of the thermo-
static members 58 and are adapted to en-
gage the inclined portion 185 of the resilient
member 124, Tt is grgferable-_t‘t_) provide
members 138 of suitable heat resisting and
electrical insulating material, such as as-
bestos composition, between the lugs 137 and
the main portions of the thermostatic mem-
bers 58 to prevent the lugs 187 from attain-
ing an excessive temperature and trapsmit-
ting such temperature to the resilient mem-
ber 124. By making the members 138 of
electrical insulating material, proper elec-
40 trical spacing is obtained and the occurrence
of short circuits by reason of accidentsl con-
tact between the thermostatic members 53
and the resistor elements 54 is prevented.
As the movable extremities of the ther-
‘45 mostatic members 53, or either of them, are
actuated inwardly in response to an increass
in the temperature of the thermostatic mem-
bers, the lower portion of the resilient mem-
ber 124 is engaged by the lugs 187 and is
50 likewise actuated inwardly to actuate the
channel member 108 against the biasing ac-
tion of the resilient member 110. The mov-
able contact member 102 is thus actvated
toward the fixed contact member 101, and, if
85 the temperature of sither of the thermostatic
.members 53 attains & predetermined value,
the contact member 102 will be actuated s
sufficient distance to engage the contact mem-
ber 101, When such engagement occurs a
60 circuit is completed for energizing the mag-
net coil 68, as will be fully described here-
inafter with reference to the circuit diagram
of Fig. 9. When the magnet coil is thus
energized, the armature member 70 is at-
- 65 tracted to the core member 69 to cause the
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movable contact member T4 instantaneously
to disengage the resiliently mounted con-
tact member 75. When these contact mem-
bers are disengaged, the energizing circuit
of the electromagnet 43 is interrupted, as
will also be described hereinafter with refer-
ence to Fig. 9. De-energization of the mag-
net coil 43 permits the switch 1 to be opened,
thereby interrupting the circuit extending
through the resistor elements 54.

When the armature member 70 is actuated
in response to energization of the msgnet
coil 88, the outer extremity of the latching
member- 121 that is associated with the
switch operating member 71 is actuated up-
wardly and past the detent portion 120 of
the resilient member 117. The resiliency of
the member 117 permits the latching mem-
ber 121 to move upwardly past the detent
portion 120, but when the latching member
121 has been so actuated the detent portion
120 is dgain biased to the position in which
the hook portion 118.thereof engages
channel member 108, as shown ingl%xg. 2 of
the .drawings. The various members re-
ferred to then .occupy the positions illus-
trated in Fig. 8, in which it will be seen
that the switch operating member 71 can-
not return to the position in which the con-
tact members 74 and 75 are engaged until

moved back a sufficient distance to permit
the detent portion 120 to disengage the latch:
ing member 121. Befare the thermostatic
members 53 can move back such a distance,
it Is necessary that the temperature of these
members be reduced to a predetermined
value, and it is for this purpose that the de-
tent portion 120 and the latching member
121 are provided. By reason of the opera-
tion of these members, the magnet coil 88
may be de-energized immediately after the
armature member 70 has been actuated into
engagement with the corea member €9 and
the disengagement of the contact members
101 and 102 will not affect engagement of
the contact members 75 and 74 is con-
struction insures quick and positive inter-
ruption and completion of the circuit of the
main switch operating magnet 43 under all
conditions, and thereby precludes chatter-
ing and burning of the contact members of
both the main and auxiliary switches.

In order to provide emergency means for
intertupting the circuits of the magnet coil
43 to open the switch 1 and to preclude re-
closing thereof without opening the casing
5, a manually operable switch 139 is pro-
vided, as shown in Figs. 1 and 7 of the draw-
ings, and iz connected in series circuit rela-
tion with the magnet coil 43. The switch
189 is of the kmife-blade type and is pro-
vided with a handle member 139* of insulat-

ing material to which a cord 140 or other -

suitable tensible means are connected. A

the-

e

5

80

85

9o

.both of the thermostatic memhers 53 have -

100

105

110

118

120

125

130



[-3

15

20

30

40

45

50

&6

a0

£

8

hooked red 141 is connected to the lower ex-
tremity of the cord 140 and extends through
an opening 142 in the casing 5. The lower
extremity of the rod 141 outside the casing
5 is provided with.a ring 148 whereby the
switch 139 may be manually opened from
without the casing 5. By reason of the na-
ture of the connection between the rod 141
and the switch handle 139+, it will be seen
that the switch 139 cannot be re-closed with-
out opening the casing 5.

A closure member 144 is mounted on the

casing & by means of hinges 145 whereby ths .

afparatus within the casin% may be com-
pletely enclosed. Suitable latching means
146 are provided for securing the closurs
member 144 in closed relation to the casing
5 and a member 147 having an opening 148
therein is also secured to the casing 5 and
is adapted to co-operate with a correspond-
ing member secured fo the closure member

144 in such manner that locking means may,

be inserted through the openings ir said
members to preclude opening of the elosure
member 144 without the use of a suitable
key or the like, '

n order that the operative condition of
the switch 1 may be ascertained from with-
oui the casing 5 while the closure member
144 is in closed relation thereto, an indicat-
ing member 149 is secured to an outwardly
extending portion 150 of the lever arm 33.
An aperture 151 is provided in the closure
member 144, through which the indicating
member 149 may be viewed, and this aper-
ture is covered by a member 152 of suitable
iransparent material that is preferably se-
cured to the inner surface of the closure
member 144 as shown in Fig. 2 of the draw-
ings. The fragmentary view shown in Fig.
8 illustrates the manner in which the posi-
tion of the switch 1 is indicated by the mem-
ber 149 while the closure member 144 is in
closed relation to the casing 3.

Fig. T shows the arrangement of certain
of the power and control conductors that
are associnted with the apparatus mounted
within the casing 5. s previously de-
scribed, the power conductors 82, 63, and 64
are connected fo the cirenit or apparatus to
be controlled by the switch embodying my
invention. Electrical energy is supplied to
such circuit or apparatus through the switch
and the conductors 62, 63, and 64 from any
suitable source te which supply conductors
153, 154, and 135 are connected. The latter
conductors are connected, respectively, to the
conducting members 10 to which the station-
ary contact members 2 of the switch 1 are
secured. A control conductor 156 is con-
nected by a screw 157 to the conducting
member 10 to which the power conductor
153 is connected and extends to a control
station outside the casing 5, which will be
described with reference to Fig. 9. A con-
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trol conductor 158 is connected by a screw
159 to the conducting member 10 to which
the power conductor 155 is connected and
extends to one terminal of the electromagnet
43. The other terminal of the electromagnet
43 is connected through a control conductor
160 to one terminal of the manually oper-
able switch 189, the other terminal ef which
is connected through a control conductor
181, the bracket member 77, and the resilient
member 76 to the contact member 73, which
was previously described.

. An guxiliary switch 162, shown in detail
in Fig. 4, comprises a resilient conducting
member 163, the lower end of which is se-
cured to and supperted by the auxiliary base
member 49 in electrical conducting relation
to one end of a conductor 164, to which ref-
erence is made hereinafter. The member 163
extends upwardly and somewhat forwardly
from its point of support on the base mem-

"ber 49, and is provided near its upper ex-

tremity with a contact member 165 to co-
operate with a similar contact member 166.
The latter contact member i secured to a
resilient conduczting member 167 near the
lower extremity thereof. The upper extrem-
ity of the member 187 is secured to and sup-
ported by the left-hand one of the conduct-
ing members 10 in electrical conducting rela-
tion thereto and extends doswnwardly and
somewhat rearwardly therefrom to support
the contact member 166 in relatively close
proximity to the contact member 165,

An auxiliary actuating member 168 of in-
sulating material is secured to the operat-
ing member 28 and extends upwardly and
rearwardly therefrom to engage the resilient
member 163 when the operating member 28
is tiurned to close the main switch 1. When
such operation takes place, the resilient mem-
ber 163 is actuated rearwardly by the aux-
iliary actuating member 168 to cause the
contact member 165 to engage the contact
member 166.. The positions of the contact
members and operating members after such
operation has taken place are indicated in
broken lines in Fig. 4.

It will be seen that when the contact mem-
bers 165 and 166 are engaged, as above de-
seribed, the conductor 164 is electrieally con-
nected to the supply conductor 153 through
resilient member 163, contact members 163
and 166, resilient member 167 and conduct-
ing member 10. The conductor 164, as
shown in broken lines in Fig. 7, extends
downwardly on the rear surface of the aux-
iliary base member 49 to be connected to a
connection pest 171, whence connection ix
made to the control station outside the cas-
ing 5 by means of a control conductor 172.

Orne terminal of the electromagnet 68 is
connected by the conductor 116 and serew
115 to the conductinfg bracket member 113,
as described with reference to Fig. 2. The
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other terminal of ‘the electromagnet 68 is
connected by a.conductor 116z to a connec-
tion post 1183, to which the conductor 58
and the right-hand one of the conductors-57
are connected, The connection post 118%
i, therefore, ‘electrically connected to the
sizppl conductor 155 when the switch 1 ig
¢ .

Referring now to the diagram shown in
Fig. 9, it will be seen that the control con-
ductors 106, 156, and 172 extend to & control
station comprising a normally open starting
switch 173 and s normally closed stopping
switch 174, For the purpose of déscribing
the operation of the device embodying my
invention, it will be assumed that the main
switch 1 is open, that the supply conductors
153, 154 and 155 are properly energized and
that it is desired to energizs the circuif or
apparatus to.which the power conductors 62,
63 and -84 are connected. When these con-
ditions obtain, the starting switch 173 will
be closed by an operator to effect energiza-
tion of the electromagnet 43 through a cir-
cuit extending from the supply conductor

158 through the control conductor 158, the
star_ting switch 173, the control conductors
108 an

the resilient member 76, the'controf conduc-

tor 181, the manually operable switch 139

the confrol conductor 160, the operating coi
of the electromagnet 43, and the control con-
ductor 158 to the supply conductor 155.

The main switch 1 is closed in responss fo
the energization of the electromagnet 43
this cirenit, and the suxiliary switch 162 is
simultaneously closed to complet s holding
cirenit for the operating coil of the electro-
magnet 43. This holding circuit is connect-
ed in parallel relation to the starting switch
178 and extends from the supply conductor
153 through the auxiliary switch 162, the
control conductors 164 and 172, and the nor-
mally closed stopping switch 174, Thus, it
will be seen that energization of the electro-
magnet 43 is maintained $o mainiain the
switch 1 in closed pesition as long as the sup-
ply conductors 153, 164, and 155 are nor-
mally enorgized, the manually operable
switch 139 and the stopping switch 174 are
permitted to remain in closed position, and
the contact members 74 and 75 remam in
ongagement. An abnormal reduction of the
voltage between, the supivly eonductors 153
and 155 will automatically result in open-
ing of the switch 1, since the operating coil
of this switch is encrgized from these con-
ductors. Inherent low voltage protection is
thus obtained at all times. .

The switch 1 may be opened at any time
by opening the stopping switch 174 momen-
tarily to. intaerrugt the holding circuit for the
operating coil of the electromagnet 43, or by
opening the manually opersble switch 139,
stopping switch 174 is utilized to effect

7

opening of the switch 1, but in the avent
of an- ‘emergency the manually operable
switch 189 may be opened by manipulating
‘the ring 143, as previously described. When
the switch 139 is thus opencd, it is nécessary
for the casmg 5 to be opened befors the ag)-
paratus can be restored tv operative condi-
tion. - An emergency requiring the opera-
tion of the switch 139 might ge caused by
reason of a short cireuit %etween the con-
trol conductor 108 and either of the control

.conductors - 156 and 172. In the event of

such s short cireuit, the opening of the
stopping switch 174 would be ineffective to
interrupt the em'alx:%izing circuit of the elec-
tromagnet 48.. The switch 138, may also
be opened when it is desired to protect per-
sons working on the circuit to which the con-
ductors 62, 63 and 64 are connected in
which case the closure member 144 of the
casing § would preferably be locked in closed
position to preclude premature reclosing of
the switch 139,

The switch 1 may also be cpened in re-
sponse to the operation of the protective de-
viee 67, which i3 effective to cause disengage-
ment of the contact members 74 and 75 when

78, the contact members 74.and 753, * the temperature of the thermsstatic mem-

bers 53 becomes excessive by reason of an
excessive current traversal of the power con-
ductors with which the resistor elements 54
are associated. In the event of such ex-
cessive current traversal of the power con-
ductors and the resistor eléments 54, which
might be caused either by a fault in the cir-
cuit or apparntus to which the power con-
ductors are connected or by a failure of one
phase of the supply circuit, either or both
of the thermostatic members 53 will be de-
flected inwardly to cause the corresponding
lug or lugs 137 to engage the inclined sur-
face portion 185 of the resilient member 124,
The channel member 108 is thereupon en-
gaged by the arcuate portion 136 of the
member 124 to cause the contact member 102
to be actuated into engagement with the con-
tact- member 101 against the biasing action
of the resilient member 110.

‘When the contact members 101 and 102
aro thus engaged, a cireuit is completed from
the supply conductor 153 through the aux-
iliary switch 162, the control conductors 164
and 172, the stopping switch 174, the con-
tact members 101 and 102, the channel mem-
ber 108, the resilient momber 110, the bracket
member 113, the serew 113, the control con-
ductor 118, the operaling coil of the elec-
tromagnet 68, the control conductor 116a,
and the switch 1 to the supply conductor
155. The. clectromagnet 68 is thus ener-
gized from the supply conductors 153 and
155 to cause the armature member 70 to be
actyated into engagement with the core
raember 69, The contact member 74 is there-
by actuated out of engagement with the con-
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tact member 73, to interrupt the encrgizing
cireuit of tho electromagnet 43, and the main
switch 1 and the auxilfiary i £
wrmitted to open, the latter switch opening
y reason of the resiliency of the member
183 when said member is disenguged by the
actuating member 188 in response io the
opening of the main switeh 1.

TWhen the armature member 70 is actuated
in the manner described, the latching mem-
ber 121 is actuated upwardly past the de-
tent member 120, which is then biased back
under the latching member 121 to maintain
the armature member 70 in closed relation
to the core member 82, although the electro.
magnet 68 has been deenergized by reason
of {he opening of the main switch 1. Re-
engagement of the contact members 74 and
75 is thus prevented until the thermostatic
members 53 have eocled sufficiently to per-
it the channel member 108, under the bias-
ing influence of the resilient member 110,
to actuate the detent member 120 out of en-
gagement with the latching member 121

In the event of operation of the protective
device 67 in the manner deseribed, it i9 nec-
essary that the starting switch 173 be closed

by an operator befére the main switch 1 can,

be reclosed. II the latching member 80 is
in its operative position it is also necessary
that the handle member 96 extending
through the wall of the casing 5 be de-
pressed to permit the contact members 74
and 78 to be rc-engaged. If the latching
member 80 has been manually nctuated out
of operative position, however, the switch
1 may be reclosed sumply by closing the
starting switch 178 as soon as the thermo-
static members 53 have cooled sufficiently to
permit the channel member 108 to actuate
the detent member 120 out of engagement
with the latching member 121, thereby per-
mitting the contact members 74 and 75 to be
en%agad.

he degree of overload which will effect
oneration of the protective device 67 may
be predetermined by selecting the desired
rating of interchangeable resistor elements
54, as may be indicated on the members 56
that are associated therewith, as previously
described, and clso by adjusting the vertical
position of the resilient member 124 as de-
sired. The scale member 133 that is associ-
ated with the member 124 is preferably grad-
ugted in percentages of the rating of the re-
sistor elements 54,

Thus, when the member 124 is so adjusted
that tha index marking 182 on the ealibrat-
ing member 128 is in alignmené with the 100
percent, marking on the scale member 133,
the protective device 67 will function in the
manner described when either or both of the
resistor elements 54 are traversed by current
of t.e rated capacity of such elements.
When the member 124 is raised above this

switch 162 are,

1,012,810

position by loosening the thumb-serew 127
and manipulating the handle member 134 to
bring a higher percentage marking on the
scale member 133 into 8 ignment with the
index marking 132, the thermostatic mem-
bers 53 must be deflected inwardly a greater
distance hefors the lu%s 137 will engage the
inclined surface of the member 124, and,
therefore, a greater current traversal of the
resistor elements 54 is required to effect op-
eration of the protective device 87, The op-

osite is true, of course, when the member

4 is moved dewnwardly.

The calibrating member 128, which car-
ries the index marking 139, is aéjusted when
the device is assembled or put into service
by so adjusting the position of the member
124 that the protective device 67 will fune-
tion when the resistor elements 54 are tra-
versed by currents corresponding to their
rated ca(facities. ‘When this position is de-
termined, the member 124 is held in such
position while the thumb-screw 127 is re-
moved to permit the calibrating member 128
toe be pleced in- position with the projecting
portions 123 of the bracket member 113 ex-
tending through the aperture 129 in the cali-
brating member, and with the pin 181 en-
gaging the proper indentation 130 to cause
the index marking 132 to be brought into
alignment with the 100 per cent. marking on
the scale member 133. The thumb-screw 127
is then replaced and the position of the cali-

Drating member 128 cannot thereafter be .

changed without removing the said thumb-
screw again. The position of the member
124 may be adjusted as desired, however, by
simply loosening the thumb-screw 127 slight-
;Iy and manipulating the handle member 134,

‘he setting of the device is always accurate-
ly indicated by the index marking 132 co-
operating with the scale member 133, be-
couse the device is accurately ealibrated
when put into service, as described.

From the foregoing description it will be
seen that I have provided a simple and ef-
fective remotely controlled switch for con+
trolling the energization of an electrie cir-
cwit.  Under normal conditions the electric
circuit is energized and de-gnergrized in re-
sponse to the operation of starting and stop-
ping switches, respectively. Readily adjust-
able protective means are operative at all
times when the main switch is closed to ef-
fect opening thereof in response to abnor-
mal circuit conditions, and latching means
are provided for precluding reclosing of the
main switch in response to actuation of the
starting switch until the latching means have
been manually reset. If desired, these latch-
ing means may be rendered inoperstive to
accomplish this result. Fmergency means
are also ffrovided for opening the main
switch and for precluding reclosure thereof
without opening the casing within which
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the switck and the protective means are en-

QSe: .

While I have shown and described only
one specific embodiment of my invention, it

8 will be understood that various changes and

“modifications may be made in the devices

and cireuits utilized in connection therewith

without departing from the spirit and scops
of my invention. Therefore, I desire that

10 miy invention be limited only by the scope
of the appended elaims and the prior art.

T claim as my invention:

1. A device for controlling an electric cir-
euit comprising a switch, holding means for

15 maintaining the switch in closed position,
means actuable in accordance with a condi-
tion of the circuit to be controlled for ren-
dering the holding means ineffective, means
for controlling said actuable means to main-

20 tain the holding means ineflective subject to

& condition of the circuit to be controlled,

and means capable of being rendered effee-

tive at will to preveni the holding means
from being rendered again effective subject

28 to the exercise of an external influence.

2. A device for controlling an electric ¢ir-
cuit comprising a main switch normally
biased te open position, electromagnetic
means for nciuating said main switch to and
maintsining it in closed position, an auxil-
lary switch in circuit with the electromag-
netic means, means for opening the auxiliary
switch in aceordance with a condition of the
circuit to be controlled by the main switch,
means for precluding reclosing of the auxil-
iary switch subject fo the exercise of an ex-
ternal influence, and means whereby epers-
tion of said precluding means may be pre-
vented.

3. A device for controlling an electric ciz-
cuit comprising a main switch normally
biased to open position, eléctromagnetic
means for actuating said main switch o and
maintaining it in closed position, an kuxil-
45 iary switch in eircuit with the eiectromag»'

netic means, means responsive to a collection

of the sircuit to be controlled by the main
switch for opening the suxiliary switch,
latching means for maintaining the auxil.

0 jary switch in open position and means for

precluding the operation of said latching

Means.

* 4 A device for controlling an electiric

55 circuit comprising a main switch, closing

‘means thérefor, means for rendering said

closing means ineffective, means for prevent-

ing said closing means from being rendered
again effective, and means for precluding the
g0 operation of said preventing means,

5. A device for controlling an electric cir-
cpit comprising & main switch, closing means
therefor, means for rendering said closing
means ineffective, latching means for main-

65 taining said closing ‘means ineffective, and
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means for precluding operation of - eaid
latching means, . :

6. A device for controlling an electric cir-
cuit comprising a main switeh, closing mesans
therefor, means for controlling the operation
of said closing means in accordance with
gredetermined conditions of the circuit to

e controlled by the main switch, means for

Limiting the operation of said comtrolling
means and means for preventing operation
uf said limiting mesns,

7. A device for controlling an electric cir-
cuit comprising a main switch, electromag-
netic_closing means therefor, an auxiliary
switch for controlling the energization of
said electromagnetic means, means for open-
ing said auxiliary switch in response to pre-
determined conditions in the circuit to be
controlled by the main switch, means requir-
ing the exercise of an external influence be-
fore said auxiliary switch can be reclosed
and means whereby operation of said last-
mentioned means may be prevented. .

8. A device for controlling an electric cir-
cuit comprising a main switch, electromag-
netic closing means therefor, sn auxili
switch in circuit with said eiectromagneﬁc
means, electromagnetic means for opening
said auxiliary switch, a member adapted to
be actuated in accordance with the predeter-
mined condition of the eircuit to be con-
trolled by the main switch, a second suxil-
iary switch sctuated by said member and
connected in circuit with the electromagnetic
means for the first-mentioned auxiliar
switch and latching means actuated by sai
member for maintaining said first-mentioned
auxiliary switch in open position.

9. A device for controlling an electric cir-
cuit comprising s main switch, electromag-
netie operating meauns therefor, an aunxilia
switch in circuit with said electromagnetic
means, electromagnetic means for opening
said auxiliary switch, means for energizing
the electromagnetic mesns for the auxiliary’
switch in accordance with a predetermined’
condition of the circuit to be controlled by
the main switeh and mechanical latching
means also adapted to be actuated in accord-
ance with said predetermined condition of
the cirenit to be controlled the main
switch for maintaining the auxiliary switch
in open position. .
. 10. A device for controlling an electrie cir-
cuit comprising & main switch, electromag-
netic operating means therefor, an suxilisry
switeh in eircuit with said electromagnetic
means, means for opening said auxiliary
switch, latching means for maintaining said
auxiliary switch in open position, manually
operable releasing means for said latching
means, and means for rendering said latching
means ineffective to maintain said auxiliary
switch in open position.

11. A device for controlling an electric 130
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cireuit comprising o main switeh, electzo-
magnetic actunting means therefor, an aux-
ilinry switvh in cirenit with said electro-
magnetic means, a casing enclosing said
main switeh, clectrumagnetic mesns and
auxitinry switch, said casing comprising an
openable closure member, & handle member
assovinted-with the auxiliary switch where-
by said switeh may be manually closed
while the closure mewber is in open relation
to the casing, n manually operable membor
extending through said casing, and fensible
means connecting snid handle member and
suidl mannolly operable member whereby

5 ynid auxiliary switch may be opened but not

closed by manipulating said manually oper-
able member from without the casing while
said elosure member i3 in elosed relation to
the casing.

12. A protective device for an electromag-
netieally operated switch comprising a
member actuable in response to a condition
of the virenit to be contrelled by said switch,
slectromagnetic mcans energized in response
to the netuation of said member to interrupt
the encrgizing civeuit for the operating elec-
tromagnet of said switch and mechanical
means actunted by said member to preclude
reepergivation of said operating electro-
magnet,

13, A proteetive deviee for an electromag-
netivally operated main switch comprising
an auxiliary switeh In civenit with the op-
erating electromagnet of the main switci,
electromngnetic menns for opening said aux-
iliary switch, mechanical means for haldini
said muxiliary switch in open position an
means responsive 1o a condition of the cir-
cuit to De controlled Ly the main switch for
controlling said eleciromagnetic means and
said meclianical means.

14. In combination, an electric cireuif, a
main switch for controlling said circuit, an
auxiliary switch for controlling the opera-
tion of the main switch, electromagnedic
megns for upening said auxiliary switch,
mechanical means for precluding reclosure
of said auxiliary switch and means respon-
sive to 2 condition of said eireuit for con-
trolling snid electromagnetic meansz and said
mechanical means.

15. An electrieal protecfive device com-
prising a switch, electromagnetic means for
opening said switch, mechanieal means for
prechuTing reclosure of said switch and
single means for controlling both said elec-
tromagnetic means and said mechanieal
means.

16. In combination, an eleetric circuit, &
main switch for controlling said civenif, an
auxiliary switch for confrolling the opera-
tion of said main switch, electromagnetic
means for opening said auxiliary swiich,
mechanical latching means for precluding
reclosurs of said avxiliary switeh and an

1,912,810

actuable member for effecting cnergization
of said electromagnetic means in response to
a predetermined thermal condition of said
electric circuit and for releasing said me-
chanical latching means in response o an-
other thermal condifion of said electrie cir-
cuit,

17, In combination, an eleetriv civenit, o
main switch for controlling said circuit, an
auxiliary switch for controlling the opera-
tion of suid main switeh, clectremagnetic
menns for opening said auxitiary switeh, me-
chanical latching means for precluding ves
closure of said auxiliary switeh and thermo-
responsive means associated with said elec-
trie eivenit for controlling the uperation of
said clectromaguetic means and said me-
chanical latching means.

18. Iu combipation, an clectric cireuit,
main switch for controlling said eiveuit, an
suxiliary switch for eontrolling the opera-
tion of said main swileh, electromagnetic
means for opening sald auxilinry swilch,
mechanical Iatching means for precluding
reclosure of said auxiliary switeh and ther-
mo-responsive means associated with said
electric circuit for eflecting energization of
said electromagnetic means and for render-
ing said mechanical latching wmenns ineffec-
tive,

19, A device for contralling an electric ¢ir-
euit comprising a switehi, holding weans for
maintaining the switch in closed position,
means actiable in aceordance with 1 eondi-
tion of the circuit to be contrailed for ren-
dering the holding menns ineifective, means
for controlling said actuable means roquir-
ing the exercise of an external influence hae
fore the holding means ean Le rendered
again effective and further mesns for con-
trolling said acfunble means in accordance
with a condition of the circuit to be gon-
trolled, said first-mentioned  eontrolling
means being capuble of ready disablement
whereby said actuable means may again
render snid holding means effeclive solely
in accordance with said last-menticned con-
dition of the cireuit to be contrelled.

20, A device for controlling an electric
cireuit eomprising a main switeh normally
biased tfo open position, eclectromagnetic
means for actunting said main switch to and
maintaining it in closed pesition, an auxil-
iary switch in eircuit with the electromag-
netic means, means for opening the auxiliary
switch in accordance with a condition of the
cireuit to Le controlled by the main switch,
means for preciuding reclosing of the aux-
iliary switch subject fo the exeprcise of an
external influence, and n mounting for said

recluding meaus including parts thai may
Ee readily manipulated to render said pre-
cluding means ineffective.

21, A device for controlling an elsctric
cireuit comprising a maln switch normally
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.

biased to open position, electromagnetic
means for actuating said main switch to and
maintaining it tn closed position, an auxil-
iary switch in circuit with the electromag-
netic means, means responsive to a condi-
tion of the circnit to be controlled by the
main switch for opening the auxiliary switch
and for controlling the reclosing thereof, in-
terengaging latching members for maintain-
ing the auxiliary switeh in open pesition
and means for supporting one of said latch-
ing members so arranged that said membey
may be readily removed from effective pe-
sition to render the reclosing of said aux-
iliary switch subject to the control of said
means responsive to a condition of the cir-
cuib to be controlled by the main switch.

98. A device for conirolling an electric
cirenit comprising a main swiich, closing
means therefor, meang for rendering said
closing menns ineffective, means automati-
eally operative upon said closing means be-
ing rendered ineffective for preventing said
closing means from being rendered again
effective, and means for supporting said
%n'evenf.ing means in such mannper that the
atter may be readily manipulated to re-
move the same from operative position.

28. A devics for controlling an sleetric
circuit comprising a main switch, closin
means therefor, means for rendering sai
closing means ineffective, interengaging
latching members for maintaining said clos-
ing means ineffective, and means for sup-
porting one of said latching members go
arranged that said member may be readily
removed from cffective position.

24. A device for controlling an electric
circuit comprising & main switch, closing
means thersfor, means for contmiling the
operation of said closing means in accord-
ance with predetermined conditions of the
circnit to be controlled by the main switch
and means for limiting the operation of sai
controlling means, said limiting means be-
ing readily manipulable to remove the same
from effective position und thereby to pre-
vent the same from funetioning in any way.

23. A devico for controlling an electric
cireuit comprising & main switch, electro-
magnetic closing means therefor, an auxili-
ary switch for controlling the energization
of said slectromagnetic means, mesns for
opening said auxiliary switch in response to

redetermined conditions in the circuit to

e controlied by the main switch, and means
requiring the exercise of an external influ-
ence before said auxiliary switch can be re-
closed, said lsst-mentioned mesns being
readily manipulable to remove the same
from effective position.

26. A device for controlling an electric
circuit comprising a main switch, electro-
magnet operating means therefor, an aux-
iliary switch in circuit with said electro-

11

magnetic means, means for f)pening said

auxiliary switch, interengaging latching
members for maintaining 'seid auxiliavy
switch in open position, manualig operable
releasing means for one of said latching

members, and means for supporting ssid one
of said latching members so arranged that
said member may be readily manipulated to
remove the same from effective position.
27. A device for controlling an electric
circuit comprising a main switch, electro-
magnetie operating means therefor, an aux-
jliary switch in circuit with said electro-
magnetic means, and means actuable in ec-
cordance with a predetermined condition of
the circuit to be controlled by the main
switch for opening said auxiliary switch, 8
portion of said actuable means serving, when
said suxiliary switch is opened, to prevent
reclosing of said auxiliary switch until a
predetermined change has occurred in said
redutermined condition of the cireuit to
e controlled by the main switch.
28. A device for controlling an electrie

circuit comprising, a main switch, electro--

magnetic operating means therefor, an sux-
iliary switch in circuit with said electro-
magnetic means, and rmeans actuable in ac-
cordance with the thermal condition of the
civenit to be controlled by the main switch
for opening said auxiliary switch, & portion
of sajd actuable means serving, when said
ausiliary switch is openad, to prevent re-
closing of said auxiliary switch until & pre-
determined changs has oceurred in the ther-
mal condition of the cireuit to be controlled
by the main switeh. :

In witness whereof, I have hereunto sub-
seribed my name.

JULES A, WIDMER.
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CERTIFICATE OF CORRECTION.

Patent No. 1,912,610, Juae 6, 1933,

JULES A. WIDMER.

1t is hereby ceriified that ercor sppears in the printed specification of the
above numbered pateat requiring correction as follows: Page 1, line 47, for
"utilizing” read “"utilized”; page 7, after line 64, insert the words "In the
normal operation.of the device the'; page 9, line 23, claim 1, before "at"
insert "or ineffective"; and line 46, claim 3, for collection" read “condition";
and that the said Letters Patent should be read with these corrections therein
that the same may conform to the record of the case in the Patent Office.

" Signed and sealed this 29th day of August, A. D. 1933,

M‘ J‘ Mw“'

{Seal) Acting Commissioner of Patents.



June 6, 1933,

ELECTRICAL DEVICE

Filed Nov. 7, 1927

3 Sheats-Sheet 1

Frroson
Jiles A Widmer
2 4
7

Kl P -
rsne, el o, ot

& S Bt

u"'V/_:;’ .



