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Patented May 6, 1947 2,420,105 

UNITED STATES PATENT office 
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 

Application October 30, 1944, Serial No. 561,008 
(C1.200-16) 13 Claims. 

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. 

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 circuits depend O 
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 reac 
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 
O initial 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 
perature of the spent gases, then on continued 
movement in the same direction, it successively 
makes a circuit through a pair of “hot” contact 
points before opening the remainder of the 'cold' 
contacts. This operation serves to shunt out a 

5 

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 
supplying mechanism. 
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Although the application in this instance is 
explained 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 a 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; 

Figure 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 5-5 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. V 

Referring now to the drawings in which like 

  



3 
reference numerals indicate the same parts, in 
Figure 1, reference numeral 0 is employed to 
indicate a panel upon which the various mech 
anisms are affixed. Suitably mounted on panel 
O is a conventional relay if, a conventional 
transformer 2, a conventional terminal receiving 
member 3, and a safety cut-out switch 4 hav 
ing a manual reset member 15. Also shown in 
Figure 1 is an actuating mechanism indicated 
by the general reference numeral f6 whose func 
tion is to operate a switching mechanism indi 
cated by the general reference numeral fl. 

Referring now to Figure 2, tube 20 is suitably 
mounted on the rear of the panel 0 and Se 
cured thereto by flanged portions 2. The tube 
2G is intended for mounting in the stack of an 
oil burning furnace or the like with suitable 
fianges (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 
Figure 6, is suitably mounted at one end of the 
tube 39 by a screw 24. At its other end of the 
bimetallic element is fastened by a screw 25 to 
a rod 26 which extends through the tube 20 to 
Ward the base member O. Because of the an 
gular disposition between the rod 26 and the 
actuating meinber 28, a spring 27 is mounted 
On the upper end of rod 26 and serves as a form 
of universal joint between the rod 26 and an 
actuating tubular shaft 28 which extends through 
the panel G. A pair of switch actuating clutches. 
29 and 33 ale situated on the shaft 28 to pro 
vide a switch actuating mechanism which will 
be described hereinafter. Each of these mem 
bers 29 and 33 has a bent portion 3 and 32 
and each of the members also has an aperture 
33 and 3 Å at the bent portions 3 and 32 whereby 
the members 29 and 30 are mounted in a slip 
frictional Inanner on the shaft 28. Insulating 
strips 35 and 36 are riveted on the members 
29 and 33 respectively. 
The construction of the members 29 and 30 

having bent portions 3, 32 and apertures 33, 
34, is to provide slip frictional engagement with 
the shaft, 28. 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 be in 
fictional 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 29 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 Inenbers 29 and 30 can each be 
noved 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 0. The bracket 37 is provided to lat 
erally confine the switch actuating clutches 29 
and 30 and to provide certain means for limiting 
the extent of movement of these actuating 
clutches. A pair of slidably adjustable stop 
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members 38 and 39 are fastened to the bracket 
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 4 is hingedly mounted on 
pin 42 between the respective sides of bracket 
37 to limit the extent 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 4, and 
in the other direction by the stop member 9. 
A lever 43 which constitutes a manually adjust 
able extension of stop member 4 extends through 
an aperture 44 in bracket 31 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 numera) ( 7 and shown in enlarged 
form in Figure 3, consists of a hollow casing 50 
and an inner tubular member 5. The members 
50 and 5 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 5 (shown in Figure 1). The 
casing 50 is provided with a bushing 54 and the 
inner member 5 f 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 5 is provided with a 
thick annular portion 57 which serves as a con 
tact supporting member. Radially disposed about 
the outer end of portion 5 are three contact 
points 58, 59 and 60 (see Figure 4), which are 
insulatingly mounted and connected to individual 
metallic conductors 6. 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 6 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 63 con 
stitute a second combination hereinafter referred 
to as the "hot contacts' and are engageable by 
a 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, 
a spring 67 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 a form of lost motion and which also provides 
pressure on the contacts without injury to the 
Switch or the contacts. Insulation 7 O is posi 
tioned within an indented portion of the disk 65. 
A similarly shaped switch disk 7 is mounted on 
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rod 72 within the enclosure formed by portivas 
55 and 5 and adjacent the hot contacts 62 and 
63. Switch is provided with insulation 70a and 
is resiliently mounted with Spring 6a, bushing 
S8a, and collar 69a in the same manner as switch 
S5. An expansion spring 73 is positioned between 
switches S5 and 7 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 29 and 30 are engaged with the rods 
66 and 72 and will be held in spaced relation by 
the tension of spring 3. Switch disk 65 is re 
siliently held in engagement with the cold con 
tacts by spring 6 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 
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tacts 58, 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 igni 
tion means, together with a conventional form of 

- space thermostat, the latter being normally po 

O 
sitioned in the space to be heated. 
The space hermostat 00 is shown as a conven 

tional thermostat having two blades of and 02. 
Blade Oil is positioned to cooperate with contact 
O3 carried by conductor 40, and blade 02 is 
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39, said switch 63 will be in tilted or angular po 
sition. The switch disk is at this time held 
away from the hot, contacts by the expansion 
spring 13. On an impulse caused by a change 
of condition, as Boy 8, rise of temperature of the 

25 

spent gases passie through the Stack, the bi- . 
metal 23 would expandi, transmitting its nove 
inent through rod 23 and spring 2 to shaft 28. 
When the shaft, 23 noves to the left as shown in 
Sigures 2 and 3, .kie Syrici actuating ciutches 23 
and 38, which are is cictionai engagement with 
the shaft, 23, Wii. 107e is linison therewith. As 
red 22 receives pressure from actuatdr 29, the 
force is initially transnitted through spring 3 
to switch 65, and on he first, increment of nove 

30 

35 

ment, causes switch G3 to move away from its 
tilted position wherei. it engages contacts 60, 
58 and 59, into a fiat, position where it only en 
gages the latter two co. 8 cts. As the movement 
of the shaft 28 contigues, as by a continued ex 
pansion of the binetal 28, switch it will then 
move into engagement, With contacts 62 and 63. 
his action, however, takes place while switch 

is is still engaged with contacts 58 and 59, and 
in fact takes place while switch 65 is moving from 
a tilted to a horizontai position withi respect to 
the cold contact points. Thereafter on continued 
movement, Switch 65 becomes disengaged from 
contacts 58 and 59. The purpose of this arrange 
inent is to provide a sequential or step by step 
operation of switch. 65 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, 59 and 62, 
63. The closure of Switch with contacts 62 
and 63 establishes an operating circuit, which will 
be disclosed later, out for the time being it is 
sufficient to point, out that, Switch will re 
main in engagement with contacts 62, 63 as long 
as the combustion tenperature maintains the bi 
metal 23 in an expanded condition. For safety 
reasons it is essential that when the tempera 
ture Within the combustion chamber descends, 
switch disk must break engagement with the 
hot contacts before switch disk 65 again engages 
the cold contacts. Therefore, as the bimetal 23 
contracts, the first, increment of movement of 
the actuators to the right, as shown in Figures 
2 and 3, causes switch disk if to move away from 
contacts 62, 63, and thereafter as the movement 
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positioned to cooperate with contact 04 carried 
by conductor f4. 
The safety switch 4 is provided with blades 
O5 and 06 having contacts to and 08. Blade 
i06 is held in engagement with blade 95 by a 
bimetallic blade 09. A heating element C is 
positioned adjacent the bimetal 09 and is pro 
vided to radiate and conduct heat to the bimetal 
e9 thus causing it to warp to the right and Sepa 

rate blade a 66 from blade 05, in the event that 
the circuit, through the heating element ex 
ists for an excessively long period of tire. This 
is a conventional method of breaking he circuit 
in the evert of ignition failure. When the blades 
have been separated as by the Warping of the in 
metal 29, to prevent he continuation of 83, 3 
safe condition, they will not, on cooling, regiace 
themselves, alo accomplish his a 2.c572&tor G5 
is provided. When the bimetal 29 has cooled, 
Yantal roVenet, of the actuator 5 brings the 
contacts 85, 6 into engagement, a2c permits 
timetai 9 to assume its normal positio2. Sp 
porting the blades 5, (S. 
The step-down transformer 2 is provided Stith 

8, primary coil i? and a secondary coil 3 A2 and 
is intended to provide low voltage current for 
the operation of various portions of the control 
mechanism. Conductors 3 and a £33, connect 
the primary coil to line voltage. Cociuctors 
a 4, 5 which convey line voltage electric cir 
rent (fro: a source not shown). 
The control device is intended for controlling 

the line voltage circuit furnished by the con 
ductors 4, 55 for the operation of any elec 
trically controlled fuel burning furnace having 
electrical ignition means. As there are many 
commercially available forms of these structures, 
they are diagrammatically illustrated as a motor 

6 and ignition means it. 
The relay f 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 arnature 
movement indicated by the dotted line 20a 
causes switch 2 to engage contact 22 to pro 
wide line voltage to the motor f6 and ignition 
means . It also causes switches 23, 24, and 
25 to engage contacts 26, 27 and 28 to pro 

vide low voltage circuits between the several ele 
ments of the control device. 
ASSunning 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 a satisfied con 
dition, and the motor if 6 and ignition means 7 
are inoperative. Now assume the temperature 
in the controlled space descends below that for. 
which the thermostat is set. The thermostat 
blades Willi then incline in the direction of the 
legend C. Initially blade O will engage con 

continues switch disk 5 will initially engage con- 75 tact 93 but because the circuit does not, include 
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the thermostat blade 02 and contact 04 the 
circuit cannot be completed. However, on a 
slightly further drop in temperature, blade 102 
will engage contact 04, which will cause the es 
tablishment of an Operative circuit which may 
be traced as follows: from the secondary coil f2 
of transformer 2 through conductor 40 and 
contact. O3, blades of and O2 of thermostat 
OC, contact 04, conductors 4 and 42 to con 

tact 60, switch 65, contact 58, conductor f43, 
heating element 10, conductor 44, blade 106, 
contacts 08, Oil and blade O5 of the safety 
switch 4, thence through conductor 45 to coil 
2C and thence through conductor 46 back to 

the secondary 2. Energization of inductance 
coil 20 will cause closure of switch 2, 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 4, to 
conductor f4, contact 22, Switch 2f, conductor 
f48 to the ignition device ill, to conductor 5, 
to conductor 5, and by branch 49 to motor 6, 
thence by oranch 50 and conductor 5, to con 
ductor i 5, to complete the circuit for the oper 
ation of the notor and ignition means. Simuli 
taneous With time closure of the line voltage 
switch, Switches 23, 24 and 25 move into en 
gagement with contacts 26, 2, and 28 to com 
plete iOW Voltage circuits to be explained later. 
As the temperature of combustion gases in 

crease, the bimetal 23 expands and the shaft 28 
and actuating clutches 29 and 3 to move to the 
left as seein in the Several figures of the draw 
ing. With the first increment of movement, 
Switch 63 noves from its tilted position away 
froii contact 6C. This action causes conductor 
is to 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 in 
Inediate effect upon the circuit since current may 
now p2SS across Switch 65 between contacts 58 
and 53 and complete the circuit through conduc 
tors is, i55, contact 27, switch blade 24, con 
ductor 5, switch blade 23, contact 26, conduc 
tor 53, conductor 52. With the continued 
movement of the actuating mechanism 7, switch 
7 engages contacts 62 and 63. It should be 
understood that at the instant switch disk 7 
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 58 and 59 but the time 
delay is only sufficient to provide a proper over 
lapping of the two switching actions. The pur 
pose of this Switching action was to shunt out : 
the heater O of the safety switch 4 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 2, conductor 40, contact 03, blade O 
of thermostat 00, conductor 56, contact 28, 
switchblade 25, conductor 54, switch blade 23, 
contact 26, conductors 53 and f57, contact 63, 
Switch disk 7, contact 62, conductor 58, safety 
Switch blade O6, contacts C8, OT, blade 05, 
conductor f45, induction coil 20, and conductor 
i46 to the other side of secondary coil 2 of 
transformer 2. m 

Should there be fame failure resulting from 
any cause after combustion has been established, 
and While the Space thermostat 00 is still calling 
for heat, the bimetal 23 will commence to con 
tract and through the connecting linkage Will 
cause the actuating mechanism 7 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 first 
increment of movement of the actuating mech 
anism caused by retraction of the bimetal 23, 
the switch moves away from contacts 62 and 
63 to disrupt the circuit. When the circuit is 
broken the relay i? moves to an inoperative. po 
sition opening switch 2 from contact 22 to 
thereby cause the motor 6 and ignition means 

to become inactive. It will also cause 
switches 23, 24, and 25 to move away from 
their respective contacts 26, 2 and 28 to thus 
disrupt the operating circuit. As the switch 65 
then continues its movement to the right, it will 
first engage contacts 58 and 59, but this will not 
complete a circuit even though the thermostat 
OO is still calling for heat and the blades 0 
and O2 are engaging contacts 03 and 04 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, 59, and 60, 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 4 f, positioned near the outer end of 
bracket 3. 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 
mClunted 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 
lated. - 

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 
a different transverse plane than the remainder, 
a first Switch adapted to collectively engage all 
of said plurality of contacts, another contact 
mounted on the opposite side of said supporting 
nember from said plurality of contacts, a sec 
Ondi 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. 
ig Said switch in a step by step sequence with 
essect to the transverse planes in which said 
it:Iraity of contacts are situated. 
4. 3, (ii'3Li: controlling device, comprising, a 

303;i&c.; SLI goiting member, a first plurality of 
contacts II.C.Stei or one side of Said supporting 
2:3:28i, a list, Stitch, adapted to engage said 
first luiality of contacts, a, Second plurality of 
€0.23 tacts So Sites. On the oposite side of Said 
Supporting Tejei frcii said first, plurality of 
CGIt&ctS, a SecCld SWict, adapted to engage said 
Second pi 
said. Switches in Liaison with relation to their re 
Spective contacts, Said, Supporting member hav. 
Rig 33.261';Lie, neans passing through the aper 
Stre in Said. Supporting neais Which is connected 
8, its OCSite edis to said Wa SWitches and is 
Ceitive LOO. It Overrent Of Said. SWitches in one 

section, to love said second Switch into engage 
i.e., With said second plurality of contacts be 
fore said first Switch has completely disengaged 
EC's Said irst plurality of contacts, and said 
3.S. eig olerative On eversal of movement 

of S35?, SWitches to love Said second switch away 
iro, said second iurality of contacts before 
said first switch has completely engaged said first 
pitality of contacts. 

5. in a circuit controlling device, comprising, a 
Contact supporting member, a first plurality of 
cost&cts inclunted on one side of said Supporting 
Eilee, one of Said contacts oeing located on a 
different transverse plane than the remainder, a ; 
Second plurality of contacts located on the op 
posite side of Said Supporting inember from said 
first plurality of contacts, a first SWitch and a 
second Switch for respectively engaging said first 
and Second plurality of contacts, first, and second 
Switch moving members slip frictionally con 
Elected to an actuating member for Inowing Said 
SWitches With relation to their respective con 
tacts in response to movement of said actuating 
Inenber and neans including a resilient member 
correcting said first switch and said first switch 
Knowing nember to move said first switch in a 
step by step sequence With respect to those con 
tacts Which are situated in different transverse 
lanes. 
6. In a circuit controlling device, in combina 

tion, a contact Supporting member, a first plu 
Y'ality of contacts mounted on one side of said 
Se:Saie, Cze of said contacts being mounted at 

, E. diiserein distance from said supporting inen 

ality of CCIntacts, rea,ns for moving S 

O 
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 
biasing said switches in spaced relation with each 
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other, a rod resiliently attached to each switch, 
a pair of frictionally mounted actuators for co 
Operating with said resiliently attached rods to 
move Said 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, m 

. In a circuit controlling device, in combina 
tion, a contact supporting member, a first plu 
rality of contacts mounted on one side of said 
Silenber, One of said contacts being mounted at 
3, different distance from said supporting mem 
her tha; the remainder of said contaets, a sec 
OEld plurality of contacts motiated on the oppo 
Site side of Said Supp. birting member, a first Switch 
aii. 3, second SWitC) adapted to respectively en 
gage said first and secondi pluralities of contacts, 
3'esilient rea,0s iocated etween said Switches for 
gia.Sing Said Switches is spaced relation with each 
Other, 'a, rod resiliestly attached to each switch, 
8, pair of frictionally Counted actuators for co 
operating With Said resiliently attached rods to 
SCWe Saidi SWitches With 'eation to said contacts, 
Said actuato's having a first position in which 
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said Second SWitc. is it engagement with said 
Secoxid plurality of CO2 tacts and said first switch 
is disengaged front. Said first plurality of con 
tacts, and neas for moving Said actuators to 
disengage Said. Second SWitch from said second 
plurality Of contacts before said first Switch com 
Irences to SUCCessively engage Said first piirality 
of contacts. 

3. In a circuit, controlling device, comprising, a 
contact supporting nember, a plurality of con 
tacts extending from said supporting member, 
One of said contacts extending a different ength 
from Said supporting then be than the remain 
der, a movable conductor for transmitting cur 
rent between said contacts, an actuating men 
ber for moving said conductor with relation to 
Said contacts, a resilient member connecting said 
Conductor about its center to said actuating nem 
ber in such a manner as to provide angular tilt 
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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 fron said contacts in a step by 
step Sequence when said actuating member moves 
away from said contacts. 

9. 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 

  



- 11. 
portion of said 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 
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ber from said first contact, a first and second 
switch mounted on opposite sides of said sup 

and will then assume a 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 said 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. w 

11. 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 member than the remain 
der, a movable conductor for transmitting cllr 
rent between said contacts, an actuating men 
ber for moving said conductor With relation to 
said contacts, a resilient member connecting Said 
conductor about its center to said actuating men 
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 con 
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 Inern 
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 men 

O 

porting member for cooperating respectively with 
Said first and second contacts, a movable actu 
ating rod located adjacent said supporting men 
ber, a first and second switch actuating men 
bers slip frictionally mounted on said rod and 
cooperating with said 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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tact. 
13. In a circuit controlling device, a supporting 

member, a 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 said 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. 

HUBERT T. SPARROW. 
BENJAMN CYR. 

REFERENCES CTED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

40 Number Name Date 
2,175,720 Miller ------------- - Oct. 10, 1939 
2,159,503 Denison ------------ May 23, 1930 
2,191,742 Miller -------------- Feb. 27, 1940 

45 

  


