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CIRCUIT CONTROLLING DEVICE

Hubert T. Sparrow and Benjamin Cyr, Minneapo-
lis, Minn., assignors to Minneapolis-Honeywell
Regulator Company, Minneapolis, Minn., a cor-

poration of Delaware

uApplication October 30, 1944, Serial No. 561,008
(CL 200—186) ‘

12 Claims.
1

Our invention relates to improvements in cir-
cuit controlling devices and is adaptable for use
in conjunction with a, stack switch of a furnace
or like device. A , :

Devices of this character are used to advan-
tage with domestic heaters or furnaces in which
an electric current is employed to operate a mo-

tor and ignition means or, for the operation  of -

other control members of the furnace when it is
desirable to vary the controls or eircuits depend-
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Ing upon a change of temperature of the gases

of combustion passing through the stack. Such
devices have a portion made of expansible metal
extending within the stack, which expands or con-
tracts with a noticeable change of temperature.
The force generated by this action is used to
control the operation of the mechanism for open-
ing and closing the circuits to the various elec-
trical devices. Because there are great varia-
tions in the temperature existing within the stack
of a furnace, as for example, before a flame is
established, when the combustion temperature has
reached its safe upper limit, and again after the
existence of combustion where there has been
flame failure or, when the temperature within
the combustion chamber has fallen to a ‘point
where additional fuel should be added, the de-
vice must be capable of giving the desired resec-
tion at the proper time. This result is gener-
ally obtained through a slip friction or lost mo-
tion mechanism, wherein after the desired switch-
ing effect has been obtained, continued move-
ment of the slip friction mechanism in either di-
rection, which may be the result of either ex-

pansion or contraction, will not be injurious to

either the expansible metal unit or the switch-
ing mechanism, the excessive movement of the
mechanism being absorbed as lost motion. To
be effective, a control device of this type must be
highly sensitive to temperature change and the
switching mechanism must be capable of acting
with a minimum amount of effort,

In the present application, the device is so ar-
ranged that in the “cold” contact position, the
switch makes contact with three contact points,
two of which are situated in a different trans-
verse plane from the remaining contact so that

_on igitial movement the switch is moved away
from one of the contacts by the action of the
bimetal when it is influenced by a rise in tem-
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perature of the spent gases, then on continued

movement in the same direction, it successively
makes a circuit throuigh a pair of “hot” contact
-Dpoints before opening the remainder of the “cold”
.contacts, This operation serves to shunt out a

b5

2 .
first circuit and establish a holding circuit
through the “hot” contact points. On reverse
movement of the operating mechanism, the
switch controlling the second or holding circuit
is moved to open circuit position and then, after
a time lapse, the first switch sequentially assumes
its position in engagement with the several “cold”
contact points. In the application of this de-
vice to a furnace, the sequence of the return of
the first switch to its several “cold” contact points
is timed to provide a complete break of the op-
erating or holding circuit and a scavenging period
of the combustion chamber before re-ignition, so
as to prevent a possible explosion of the un-
burnt fuel, which is present in the combustion
chamber from the original operation of the fuel

Although the application in thig Instance is
explaijned in conjunction with a fluid fuel burn-
ing furnace, it will be understood by those skilled
in the art, that it is applicable to other uses where
the control of electric circuits or other pilot means
are dependent upon a change of condition, which
change will cause the expansion, contraction, or
movement of a mechanism.

The principal object of my invention is to pro-
vide an improved circuit controlling means
which will become operative upon the change of
a condition.

Another object is to provide a circuit switching
device operable upon s change of condition for
providing sequential and simultaneous switching
upon movement in one direction, and a complete
opening of the circuit followed by a successive
remaking of the original circuit on movement in
the other direction,

Other objects and advantages will become ap-
parent from the specification and appended
drawings, in which :

Figure 1 .is a plan view of the control panel;

Figure 2 is a cross section of the device taken
on the line 2—2 of Figure 1, showing the rela-
tionship between the expansible metal unit and
the switching mechanism;

Pigure 3 is a detail view of an enlargement
of the switching mechanism;

Figure 4, taken on the line 4—4 of Figure 3,
is a cross section of the “cold” contact points;

Figure 5, taken on the line 5—35 of Figure 3,
is a cross section of the “hot” contact points,
and

Figure 6 is a schematic drawing of an oil burner
control system employing the device of the present
invention. = ‘

Referring now to the drawings in which like
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veference numerals indicate the same parts, in
Tigure 1, reference numeral 10 is employed to
indicate a panel upon which the various mech-
anisms are affixed. Suitably mounted on panel
g is a conventional relay {{, a conventional
transformer 12, a conventional terminal receiving
member 13, and a safety cut-out switch I4 hav-
ing a manual reset member {5. Also shown in
Mgure 1 is an actuating mechanism indicated
by the general reference numeral (§ whose func-
tion is to operate a switching mechanism indi-
cated by the general reference numeral I1.
Referring now to Figure 2, tube 20 is suitably
mounted on the rear of the panel I8 and se-
cured thereto by flanged portions 21. The tube
20 is intended for mounting in the stack of an
oil burning furnace or the like with suitable
flanges (not shown) and is provided with a series

of longitudinal apertures 22 whereby the tem-

perature of the spent gases of combustion may
come in contact with a temperature responsive
actuating member. A bimetallic element 23 built
in the form of a lazy W and seen in profile in
Pigure 6, is suitably mounted at one end of the
tube 23 by a screw 24. At its other end of the
bimetallic element is fastened by a screw 25 to
a rod 25 which extends through the fube 20 to-
ward the base member 0. Because of the an-
gular disposition between the rod 26 and the
actuating member 28, a spring 27 is mounted
on the upper end of rod 26 and serves as & form
of universal joint between the rod 26 and an
actuating tubular shaft 28 which extends through

the panel {0. A pair of switch actuating clutches.

20 and 38 are situated on the shaft 28 to pro-
vide a switch actuating mechanism which will
be described hereinafter. Each of these mem-
bers 26 and 38 has a bent portion 31 and 32
and each of the members also has an aperture
33 and 24 at the bent portions 31 and 32 whereby
the members 29 and 30 are mounted in a slip-
frictional manner on the ghaft 28. Insulating
strips 35 and 3§ are riveted on the members
25 and 30 respectively.

The construction of the members 29 and 30
having bent portions 31, 32 and apertures 33,
34, is to provide slip frictional engagement with
the shaft 25. "When shaft 28 is moved in one
direction, as for example, to the left as seen in
Figure 2, members 29 and 30 will each bhe in
frictional engagement with the shaft and will
move in unison with it until their further move-
ment is individually prevented by stopping or
limiting means; thereafter, shaft 28 is free to
continue movement through the apertures 33, 34.
However, on reverse movement of shaft 28 the
members 28 and 30 will again move in unison
with the shaft until movement in the new direc-
tion is again arrested, after which shaft 28 is
again free to continue its further movement
through the apertures 33 and 34. By this ar-
rangement the members 29 and 38 can each be
moved a sufficient distance to accomplish their
individual function and further movement of
shaft 28 will result in lost motion, without dan-
ger of damaging the members or the switching
mechanism which they control.

The structure indicated by the general ref-
erence numeral {6 consists of a generally U-
shaped bracket 37 which is suitably mounted on
the panel 18. The bracket 37 is provided to lat-
erally confine the switch actuating clutches 29
~and 33 and to provide certain means for limiting

the extent of movement of these actuating
clutches. A pair of slidably adjustable stop

2,420,105 ~
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members 38 and 39 are fastened to the bracket 31
by screws 40. These members are provided to
limit the extent of movement in one direction
of the clutches 29 and 30 and are each provided
with a slot whereby their respective positions on
bracket 37 may be made adjustable. An adjust-
able stop member 41 is hingedly mounted on

~ pin 42 between the respective sides of bracket
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37 to limit the exterit of movement of clutch
30 in an outward direction. Thus the clutch
30 which is extended to have a greater range
of movement than clutch 29 is limited in its
movement in one direction by the yoke 41, and
in the other direction by the stop member 38.
A lever 43 which constitutes a manually adjust-
able extension of stop member 41 extends through
an aperture 44 in bracket 37 to indicate its posi-
tion on an index 45. A washer 46 is clamped
on the end of the actuating shaft 28 and serves
to prevent accidental separation of the clutch
30 from the shaft,

The switching structure indicated by the gen-
eral reference numeral |7 and shown in enlarged
form in Figure 3, consists of a hollow casing 50
and an inner tubular member 51. The members
50 and 51 are formed of insulating material and
are secured to the panel (0 by means of screws
52 extending through the flanged portions 53 of
the members 50 and 51 (shown in Figure 1>, The
casing 50 is provided with a bushing 54 and the
inner member 51 is provided with a disk 55§ hav-
ing an aperture 56. The bushing 54 and aper-
ture 56 are intended to provide bearing surfaces
for certain moving parts of the switch to be dis-
closed later. The member 51 is provided with a
thick annular portion 57 which serves as a con-
tact supporting member. Radially disposed about
the outer end of portion 351 are three contact
points 58, 59 and 60 (see Figure 4), which are
insulatingly mounted and connected to individual
metallic conductors 61. It may be observed in
Figure 3 that contact points 59 and 60 are of
substantially the same length but contact point
60 is shorter in length than the others, which
is provided for a purpose to be disclosed later. On
the inner side of the annular portion 57 (see Fig-
ure 5) are provided two contact points 62 and
63 which are also connected to individual con-
ductors 61 in the same manner as contacts 58, 59,
and 60. The first plurality of contacts 58, 59,
and 60 constitute a combination hereinafter re-
ferred to as the “cold contacts” and are engage-
able by one switch, while contacts 62 and 83 con-
stitute a second combination hereinafter referred
to as the “hot contacts” and are engageable by
8 second switch.

Mounted within the casing 50 and adjacent the
cold contacts is a disk switch 65 which has a cen-
tral aperture 64. The switch 65 is arranged to
be resiliently mounted on a rod 66 which extends
through the aperture 64. To accomplish this,
& spring 61 is fastened at one end to a bushing
68 which fits within the aperture 64 and at the
other end the spring is fastened to collar-like
structure 69 which engages the end of rod 66.
This arrangement permits the switch 65 to be
moved by the rod 66 and permits a certain amount
of wobbling movement, furthermore after the
switch has engaged the contacts, further move-
ment of the rod causes expansion of spring 67
as g form of lost motion and which also provides
pressure on the contacts without injury to the
switch or the contacts. Insulation 10 is posi-
tioned within an indenied portion of the disk 68.
A similarly shaped switch disk 171 is mounted on



rod 72 within the enclosure formed by portivas
§5 and 57 and adjacent the hot contacts 82 and
63. Switch 7! s provided with insulation 70a and
is resiliently mounted with spring 87a, bushing
68a, and collar 89a in the same manner as switch
85, An expansion spring 13 is positioned between
switches 65 and 71 and is intended to maintain
the two switches in spaced relation to each other
and to provide one means of moving the two
switches. )

The operation of the switch is as follows: As-
suming the bimetal 23 shown in Figure 2 is cool,
the actuating mechanism, represented by the
shaft 28 will be at rest at the extreme right por-
tion of its range of movement.  The actuating
clutches 28 and 38 are engaged with the  rods
66 and 72 and will be held in spaced relation by
the tension of spring 73. Switch disk 65 is re-
siliently held in engagement with the cold con-
tacts by spring 67 and because contact 60 is
shorter or situated on a different transverse plane
with respect to the direction of movement. of the
switch as related to the other contacts 58 and

. ' . 2,420,105 -

tacts B8, 59 and then finally move into its tilted
position to engage contact 60.

Referring now to Figure 6, the switching mech-
anism and its coacting parts are shown in sche-
matic relation to the other essential parts of a
combustion system including a motor and ignii-
tion means, together with a conventional form of

- space thermnostat, the latter being normally po-
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88, said switch 65 will be in tilted or angular po-

sition. The switch disk 7{ is at this time held
away Ifrom the hot contacts by the expansion
spring 73. On an impulse caused by a change
of condition, as by & rise of temperature of the

25

spent gases passing through the stack, the hi- .

meteal 28 would expand, transmitting its move-
ment through rod #8 and spring 27 to shaft 28.
When the shaft 25 moves 0 the lef as shown in
Figures 2 and 3, the switeh actuating clutches 2%
and 38, which are in Ifrictionsl engagement with
the shaft 28, will move in unison therewith. As
red T2 recelves pressure from actuator 28, the
force Is initially transmiited through spring 13
to switch B85, and on the first incremens of move-

ment, causes switch 6% to move away from its

vilted position whersin it engages contacts 60,
58 and 89, into a flat position where it only en-
gages the latter two confacts. As the movement
of the shaft 28 continues, as by a continued ex-
pansion of the bimetal 23, switch 71 will then
move into engagement with contacts 62 and 63.
This action, however, takes place while switch
83 is still engaged with contacts 58 and 59, and
in fact takes place while switch 65 is moving from
a tilted to a hoerizontal position with respect to
the cold contact points. Thereafter on continued
movement, switch 68 becomes disengaged from
contacts §8 and 58, The purpose of this arrange-~
ment is to provide s sequential or step by step
operation of switch 85 with respect to contact 60
and then later with contacts 58 and 59 and also
to provide a successive operation of the two
switches with respect to contacts 58, 58 and 82,
€3. The closure of switch 7! with contacts 62
and &3 establishes an operating circuit which will
be disclosed later, but for the time being it is
sufficient to poing.out that switch TI will re-
main in engagement with contacts 62, 63 as long
as the combustion temperature maintaing the bi-
metal 23 in an expanded condition. For safety
Teasons it is essential that when the tempers-
ture within the combustion chamber descends,
switch disk 71 must break engagement with the
hot contacts before switch disk 65 again engages
the cold contacts. Therefore, as the bimeta] 23
contracts, the first increment of movement of
the actuators to the right, as shown in Figures
2 and 3, causes switch disk 7{ to move away from
contacts 62, 63, and thereafter as the movement
continues switch digk 85 will initlally engage con-
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sitioned in the space to be heated..

‘The space hermostat 100 is shown as & conven-
tional thermostat having two blades 10 and 102.
Blade {0i is positioned to cocperate with contact

. 103 carried by conductor 140, and blade (02 is

positioned to cooperate with contact 104 carried
by conductor i41. - '

The safety switch 14 is provided with blades
105 and {08 having contacts 107 and {08. Blade
06 is held in engagement with blade 185 by a
bimetallic blade 109, A heating element §i8 is
bositioned adjacent the bimetal 109 ang is pro-
vided to radiate and conduct heat to the bimetal
£09 thus causing it to warp to the right and sepa-
rate blade (06 from blade 105, in the event that
the circuit through the heating element (18 ex-
ists for an excessively long period of time. This
is a conventional method of breaking the cireuit
in the event of ignition failure, When the blades
have been separated as by the warping of the bi~
metal (69, to prevent the continuation of gn un-
saie conditicn, they will not, on cooling, replace
themselves. To accomplish this an sctuator (5
is provided. WWhen the bimetal 188 hag cooled,
manval movement of the actuator {5 hrings the
contacis 187, 166 into engagement ang permits
bimetal (08 to assume its normsi position sup-
porting the blades (85, 186,

The step-down transformer {2 is provided with
& primary coil {{f and a secondary coil i12 and
is intended to provide low voltage currenf for
the operation of various portions of the control
mechanism. Conductors {13 and {i3a connecs
the primary coil {1 o line voliage conductors
144, {18 which convey line voltage electric cur-
rent (from g source not shown). o

The control device is intended for cenirolling
the’ line voltage cireuit furnished by the con-
ductors {44, 1i5 for the operation of any elec~
trically controlled fuel burning furnace having
elecirical ignition means. As there are many
commercially available forms of these structures,
they are diagrammatically illustrated as g motor
{16 and ignition means {11,

The relay i is intended for controlling nu-
merous circuits of both line and low voltage cur-
rents and is provided with an induction coil §20
which when energized, through an srmature
movement indicated by the dotted line (20g
causes switch 121 to engage contact 122 to pro-
vide line voltage to the motor (16 and ignition
means (§]. It also causes switches 123, 124, and
125 to engage contacts 126, #27 and 48 to pro-
vide low voltage circuits between the several ele-
ments of the control device. .

Assuming the elements to be in the position
shown in Figure 6, the temperature in the con-
trolled space is above the minimum requirements
and the thermostat is inclined in the direction
of the legend H which indicates g, satisfled con-
dition, and the motor 116 and ignition means {11
are inoperative, Now assume the temperature
in the controlled space descends below that for.
which the thermostat is set. "The thermostat
blades will then incline in the direction of the
legend C. Initially blade 10i will engage con-
tact 103 hut because the circult does not include
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the thermostat blade 102 and contact 104 the
- circult cannot be completed. However, on &
slightly further drop in temperature, blade 102
will engage contact 104, which will cause the es-
tablishment of an operative c¢ircuit which may
be traced as follows: from the secondary coil 112
of transformer’ {2 through conductor i40 and

contact, 103, blades 101 and 102 of thermostat

{08, contact 104, conductors {41 and 142 to con-
tact 60, switch 65, contact 58, conductor (43,
heating element 110, conductor 144, blade 108,
. contacts 108, 107 and blade 105 of the safety
switch i4, thence through conductor 145 to coil
126 and thence through conductor 146 back to
the secondary [12. Energization of inductance
coil §20 will cause closure of switch 121 with con-
~tact (22 to establish a line voltage circuit for the
operation of the motor and ignition means, which
may be traced as follows: from conductor 114, to
conductor (47, contact 122, switch 121, conductor
{48 to the ignition device 117, to conductor 151,
to conductor i 15, and by branch (49 to motor 118,
thence by branch 150 and conductor 151, to con-
ductor 115, to compléte the circuii for the oper-
ation of the motor and ignition means., Simul-
tansous with the closure of the line voltage
switclr, switches 123, 124 and 125 move into en-
gagement with contacts 128, 127, and 128 {o com-
nplete low voltage circuits to be explained later,
As the temperature of combustion gases in-
crease, the bimefal 23 expands and the shaft 28
and actuating clutches 29 and 3C to move to the
left as seen in the several figures of the draw-
ing., With the first increment of movement,
switch 6% moves from its tilted position away
from contaect 66. This action causes conductor
{42 tc become inoperative with the latent pur-
pose of preventing a rapid remaking of the cir-
cuit in the event of flame failure but has no im-
mediate effect upon the circuit since current may
now pass across switch 65 between contacts 58
and 58 and complete the circuit through conduc-
tors {41, {55, contact 127, switch blade 124, con-
ductor 154, switch blade 123, contact (26, conduc-
tor (83, conductor 152, With the continued
movement of the actuating mechanism 17, switch
Tl engages contacts 62 and 63.. It should be
understood that at the instant switch disk Ti
engages contacts 62 and 63, switch 65 is still
engaged with contacts 58 and 59, however, sub-
stantially immediately thereafter switch 65 does
disengage from contacts §8 and 59 but the time
delay is only sufficient to provide a proper over-
lapping of the two switching actions. Thé pur-

pose of this switching action was to shunt out :

the heater 110 of the safety switch 14 whose pur-
pose is to break the circuit in the event of failure
of ignition, and establish an operating circuit
which may may be traced as follows: from sec-
ondary {12, conductor 140, contact 103, blade {01
of thermostat 100, conductor 156, contact 128,
switch blade 125, conductor 154, switch blade 123,
contact 126, conductors 153 and 157, contact 63,
switch disk 71, contact 62, conductor 158, safety
switch blade 106, contacts 108, 107, blade 108,
conductor [45, induction coil 1208, and conductor
146 to the other side of secondary coil (12 of
transformer 2. .

Should there be flame failure resulting from

any cause after combustion has been established,

and while the space thermostat 100 is still calling
for heat, the bimetal 23 will commence to con-
tract and through the connecting linkage will
cause the actuating mechanism (T to move to
the right as seen in the several figures. At this
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stage it would be highly undesirable to permit
the immediate reformation of the starting cir-
cuit through switch 65 for the reason that the

‘unburned fuel remaining in a gaseous state, might

cause an explosion. Therefore, with the flrst
increment of movement of the actuating mech-
anism caused by retraction of the bimetal 23,
the switch T{ moves away from contacts 62 and
63 to disrupt the circuit. When the circuit is
broken the relay il moves to an Inoperative po-
sition opening switch (21 from contact 122 to
thereby cause the motor {16 sand ignition means
{1T to become inactive. It will also cause
switches 123, (24, and 126 to move away from
their respective contacts 126, 127 and 128 to thus
disrupt the operating circuit. As the switch 6§
then continues its movement to the right, it will
first engage contfacts 58 and 59, but this will not
complete a circuit even though the thermostat
100 is still calling for heat and the blades 101

‘and 102 are engaging contacts (03 and 104 be-

cause it is essential that the switch 65 engage
contact 60 before this action can take place.
Thus, the step by step movement of the switch
65, with respect to contacts 58, 9, and &0, pro-
vides a sufficient time lapse to enable the un-
burned gases to escape from the furnace before
the complete circuit can be remade. This period
of time is commonly referred to as the recycling
period and in the present device it may be made
adjustable for the particular application, by mov-
ing the yoke-41, positioned near the outer end of
bracket 31. This member adjusts the distance
which the clutch 30 must travel during the heat-
ing period and therefore the distance which it
must travel on the return movement. However,
in the event that this distance is short, the fur-
ther movement of the switch 65 in assuming its
tilted position against contact 60 will prevent an
immediate remaking of the starting circuit which
therefore accounts for the reason that the con-
tact 60 is shorter in length or positioned on a

different transverse plane than contacts 58 and

59.

In considering the switching mechanism and
its coacting parts, it will be evident that a com-
bination of sequential and successive actions takes
place which may have wider use than in the
single “disclosure of this application; therefore,
I do not wish to be limited to the single use dis-
closed herein, but rather only by the full extent
of the appended claims.

We claim as our invention:

1. A circuit controlling device, comprising, a
contact supporting member, three contacts
mounted in spaced relation to each other on one
side of said supporting member, one of said con-
tacts being spaced on a different transverse plane
than the remainder, a single switch adapted to
collectively engage all three of said contacts, and
said switch being resiliently mounted for engag-
ing and/or disengaging said contacts in a series
of sequential steps.

2. In a circuit controlling device, comprising, a
contact supporting member, three contacts
mounted on one side of said supporting member,
one of said contacts being disposed on a different
transverse plane than the remainder, a first
switch adapted to collectively engage all three of
said contacts, another contact mounted on the .
opposite side of said supporting member, a second
switch located on the opposite side of said sup-
porting member from said first switch and being
adapted to engage said other contact, means for
moving said first and second switches in unison
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with relation- to their respective contacts, and
means for moving said first switch in a step by
step sequence with respect to the several trans-
verse planes in which said three contacts are sit-
uated. ) -

3. In a circuit controlling device, comprising, a
contact supporting member, a plurality of con-
tacts mounted on one side of said supporting
member, one of said contacts being. disposed on
. & different transverse plane than the remainder,

- ‘s first switch adapted to collectively engage all
of said plurality of contacts, another contact
mounted on the opposite side of said supporting
member from said plurality of contacts, a sec-
ond switch located on the opposite side of said
supporting member from said first switch and
being adapted to engage said other contact, a re-
silient connection between said first and second
switches for maintaining said switches in spaced
relation with each other, means for moving said
switches in unison with relation to their respec-
tive contacts, and resilient means connecting said
first switch and said first named means for mov-
ing sald switch in a step by step sequence with
respect to the itransverse planes in which said
plurality of contacts are situated.

4. In a clrcull controlling device, comprising, a
sontact supporting member, & first plurality of
contacts mounted on one side of said supporiing
member, & frst switch adapted to engsge said
first plurality of contacts, & second plurality of
contects mounted on the cpposite side of said
supporting member from sald frst plurality of
contacts, & -second switch adapted to engage said
second pl
sald switches in unison with relation to their re-
spective contacts, said supporting member hav.
ing an aperiure, means passing through the aper-
ture in said supporting means which is connected
ot iis opposite ends to said two switches and is
operative upon movement of said switches in one
direction to move said second switch into engage-
ment with sald second plurglity of contacts be-
fore sald first switch has completely disengaged
from said fArvst plurality of contacts, and said
means being operative on reversal of movement
of seld switches {0 mmove said second switch away
from seld second piurality of contacts before
seid first switch has completely engaged said first
plurelity of contacts. :

5. In a cirecult controlling device, comprising, a
contact supporting member, g first plurality of
conitacts mounted on one side of said supporting
member, ocne of said contacts being iocated on a

different transverse plane than the remainder, a ;

second plurslity of confacts located on the op-
posite side of said supporting member from said
first plurality of contacts, a first switch and a
second switch for respectively engaging saig first

and second plurality of contacts, first and second ¢

switch moving members slip frictionally con-
nected tc an actuating member for moving said
switches with relation to their respective con-
tacts in response to movement of said actuating
member and means including a resilient member
contecting said first switch and said first switch
moving member to move said first switch in &
step by step sequence with respect to those con-
tacts which are situated in different transverse
planes. : .
6. In a circuit confrolling device, in combina-
tion, e contact supporting member, a first plu-
rality of contacts mounted on one side of said
member, cne of said contacts heing mounted at
, & different distance from said supporting mem-

rality of centacts, mesng for moving 3

10

‘ber than the remainder of said contacts, a sec-

ond plurality of contacts mounted on the oppo-
site side of said supporting member, a first switch
and a second switch adapted to respectively en-
gage said first and second pluralities of contacts,
resilient means located between said switches for

" blasing sald switches in spaced relation with each
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30

other,"a rod resiliently attached to each switch,
a palr of frictionally mounted actuators for co-
operating with said resiliently attached rods to
move sald switches with relation to said contacts,
said actuators having a first position in which
said first switch is in tilted engagement with said
first plurality of contacts and said second switch
is disengaged from said second plurality of con-
tacts, and means for moving said actuators to
disengage said first switch from a portion of said
first plurality of contacts and successively en-
gage said second switch with said second plu-
rality of contacts before said first switch is dis-
engaged from the remainder of said first plu-
rality of contacts. )

7. In a circuit contrelling device, in combina-
tion, a contact supporting member, a first plu-
rality of contacés mounted on one side of said
member, one of said contacts being mounted at
a different distance from said supporting mem-

er than the remainder of said contacts, a sec-
ond plurslity of contacts mounted on the oppo-
siie slde of said supporting member, 2 first switeh
and & gecond switeh adapted to respectively en-
gage said first and second pluralities of contacts,
resilient means localed between said switches for

- biasing sald switches In spaced relation with each

&9
&R

other, s rod resiliently attached to each switch,
& palr of frictionally mounted actuators for co-
operating with sald resiliently attached rods to
move said swiiches with relation fo said contacts,

, seid sctustors having a first position in which

40

43

sald second switch is in engagement with said
second plurality of confacts and said first switch
is disengaged from said first pluralify of con-
tacts, and means for moving said actuators to
disengage said second swiich from said second
plurality of contacts before said first switch com- .
mengces to successively engage said first plurality
of contacts.

3.  In a circuit controlling device, comprising, a
contact supporting member, a plurality of con-
tacts extending from .said supporting member,
one of said contacts extending a different length
from said supporting membeyr than the remain-
der, & movable conductor for transmitting cur-
rent between said contacts, an actuating mem-
ber for moving said conductor with relation to
said contacts, & resilient member connecting said
conductor about its center to said actuating mem-

" ber in such 2 manner as to provide angular tilt-

75

ing movement of said conductor about its center
with respect to said actuating member, said con-~
ductor being adapted to assume a tiited position
with respect to said actuating member when in
engagement with all of said contacts, and said re-
silient connection being adapted to move said
conductor away from said contacts in a step by
step sequence when said actuating member moves
away from said contacts.

8. In a circuit controlling device, comprising, a
tubular supporting member, a plurality of con-
tacts radially disposed about the periphery of
said tubular member, one of said contacts being
situated on a different transverse plane than the
remainder, a switch for simultaneously engaging
all of said contacts, said switch having an aper-
ture therein which coincides with the tubular
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portion of sald supporting member, an actuat-
ing rod positioned in the aperture of said switch,
and resilient means associated at its opposite
ends with said actuating rod and said switch
whereby when said switch is moved in the di-
rection of said plurality of contacts it will engage
a portion of said contacts in one transverse plane

\ 2,420,106
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ber from said first conta.ct a first and second

. switch mounted on opposite sides of sald sup-

porting member for cooperating respectively with
said first and second contacts, a movable actu-

~ating rod located adjacent said supporting mem-

ber, a flrst and second switch actuating mem-

_ bers slip- frictionally mounted on said rod and

and will then assume & tilted position to engage ’

the remainder of said contacts.

10. A switching device, comprising, a body
member having an aperture therein, a contact
mounted on sald body member adjacent said
aperture, a movable switch member adapted to
cooperate with said contact, said switch member
having an aperture which coincides with said
body _aperture, an actuating rod extending
through the aperture in said switch member,
and resilient means associated at its opposite
ends with said switch and said actuating rod
whereby after said switch has engaged said con-
tact continued movement of said actuator pro-
duces lost motion. '

11, In a circuit controlling device, comprising,
a contact supporting member, & plurality of con-
tacts extending from said supporting member,
one of said contacts extending a different length
from said supporting member than the remain-
der, a movable conductor for transmitting cur-
rent between said contacts, an actuating mem-
ber for moving said conductor with relation to
said contacts, a resilient member connecting said
conductor about its center to said actuating mem-
ber in such a manner as to provide angular tilt-
ing movement of said conductor about said ac-
tuating member, and said conductor when moved
in the direction of said supporting member com-
pletely engages all of said contacts in a succes-
sion of steps which includes tilting about its cen-
ter on said actuating member to engage said one
contact whose length from said supporting mem-
ber differs from the remainder.

12. In a circuit controlling device, a supporting
member, a first contact mounted on one side of
said supporting member, a second contact mount-
ed on the opposite side of said supporting mem-

10

cooperating with sald switches in such a man-
ner that upon movement of said rod in one di- .
rection one of said switches is moved into engage-
ment with its respective contact and the other

. switch is moved away from its respective con-
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45

tact.

13. In a circuit controlling device, a supporting
member, & pair of contacts each of which is
mounted on respectively opposite sides of said
supporting member, a pair of switches each of
which is located on opposite sides of sald support-
ing member and adapted to cooperate with a re-
spectively opposite contact, connecting means lo-
cated between said pair of switches for main-
taining said switches in spaced relation to each
other, a movable actuating member located ad-
jacent said supporting member, and a pair of
switch moving members slip frictionally connect-
ed to said actuating member and being positioned
with respect to said switches that upon move-
ment of said actuating member for a predeter-
mined distance both of said switches are moved
simultaneously with respect to their cooperable
contacts, B ,
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