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This invention relates generally to mechanism 
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10 

this character which is adaptable to stoking in . 

20 

25 

30 

for regulating the operation of dampers of heat 
ing plants and is especially designed and adapted 
for use in regulating the check and direct draft 
dampers on domestic coal fired heating plants. 
One of the principal objects of the invention is to 
provide a control of this character which is sim 
ple, compact and durable in construction, reliable 
and effective in operation, and adapted to be 
easily manufactured and installed at a moderate 
cost. The mechanism is equally adaptable for hot 
water, steam, vapor or warm air heating systems. 
Another object of the invention resides in the 

-provision of a control mechanism or system of 

that during the stoking period the draft and 
check doors or dampers may be closed to prevent 
Smoke from blowing out through the fire door and 
this without impairing the capacity of the system 
to exercise its control over the dampers following 
the stoking. - 

In One embodiment of the present invention the 
direct and check draft dampers are connected by 
cables, chains or other suitable motion transmis 
ision means to an operating lever supported for 
rocking movement and acting when tipped or 
rocked in One direction to close the direct draft 
and open the check draft, when tipped in the 
other direction to open the direct draft and close 
the check draft and when disposed intermediate 
its two extreme angled Or tipped positions to 
close both the direct and the check draft dampers. 
The operating lever is actuated from an electric 

35. motor which may be an induction motor, the in duction motor driving reduction gearing which 
- acts through a crankpin, link and clutch to oscil 
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late the operating lever. The crank pin and link 
arrangement is such that successive operations 
of the motor in the same direction reversely rock 
or tip the lever. 
The clutch incorporated in the motion trans 

mission train between the motor and the lever is 
manually operable and makes it convenient to 
disconnect the lever temporarily from its actu 
atting mechanism and manually shift the lever to 
its neutral position in which both dampers are 
closed. This is especially desirable when stoking. 
Furthermore, the clutch is of Such construction 
and is so organized in the motion transmission 
train that it is automatically re-engaged follow 
ing the stoking period, and this automatic re 
engagement may be made to occur upon Subse 
quent change of position of the room thermostat 
or upon the lapse of a predetermined stoking 
period. - 

The operation of the electric motor is regu 
lated by the conjoint action of a room thermostat 
and an automatic cycle-maintaining switch 
where re-engagement of the clutch following its 
throwout for stoking depends solely on a change 
of position of the room thermostat. Where auto 
matic clutch re-engagement is to be had at the 

third switch is incorporated in the motor control 
ling circuit with the room thermostat and the 
cycle-maintaining switch. The third switch is 
controlled by the clutch, the third switch being 
automatically closed when the clutch is disen 
gaged and being automatically open when the 
clutch is engaged. v 
The cycle-maintaining switch prevents any 

possibility of incomplete cycling. In other words, 
once the motor is started under the control of the 

60 

expiration of a predetermined stoking period, a 
S5 

room thermostat, the cycle-maintaining switch 
functions to maintain the circuit complete inde- r 
pendent of any changes in the position of the 
room thermostat until the complete cycle has been 
carried out and the position of the dampers has 
been completely changed or reversed. 
Other objects and advantages reside in certain 

novel features of the construction, arrangement 
and combination of parts which will be herein 
after more fully described and particularly 
pointed out in the appended claims, reference 
being had to the accompanying drawings forming 
a part of this specification, and in which: 

Figure 1 is a view in front elevation showing a 
control unit embodying the present invention, 
the cover being removed and parts being broken 
away for the sake of illustration; 

Figure 2 is a sectional view taken in the plane 
of line 2-2 of Figure; 

Figure 3 is a view of the control unit in rear 
elevation, parts being broken away and shown 
in section and the rear cover plate being removed 
for the sake of illustration; 

Figure 4 is a view in horizontal section taken 
on line 4-4 of Figure 1: 

Figure 5 is a view in vertical section taken. On 
line 5-5 of Figure 1; . 

Figure 6 is a view in section taken on line 
6-6 of Figure 2; 

Figure 7 is a diagrammatic view showing the 
system installed on one type of furnace; 

Figure 8 is a wiring diagram showing how the 
switches are electrically connected with each 
other and with the motor in one embodiment of 
the invention; . 

Figure 9 is a view in front elevation showing a 
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extreme inner end of the shaft. 

3. 
modified form of the invention, the front cover 
plate being removed; 

Figure 10 is a view in section taken on line 
10-10 of Figure 9; 

Figure 11 is a fragmentary sectional view taken 
on line 11-11 of Figure 10; 

Figure 12 is a view in rear elevation of the de 
vice shown in Figures 9, 10, and 11; and 

Figure 13 is a wiring diagram of the form of 
the invention shown in Figures 10 to 12. 

Referring to Figure 7, the numeral 1 designates 
generally a furnace having a direct draft damper 
2 and a check draft damper 3. A cable 4 con 
nects at One end with the direct draft damper 2 
and after passing over guide pulleys 5 is secured 
to One end of an operating lever designated gen 
erally at 6. Similarly, a cable 7 has one end con 
nected to the check draft damper 3 and after 
passing over pulleys 8 is connected to the op 
posite end of the lever 6 from that to which the 
cable 4 connects. The ends of the operating 
lever 6 project through and beyond the slots in 
a housing designated generally at 10. The cen 

(see Figure 3), and is fulcrumed or supported 
for rocking movement on a bushing 11 fitted and 
held in a bearing 12 formed on an internal wall 
or partition 13 of the casing 10 (see Figure 2). 
The power for oscillating the operating lever is 

supplied by an electric motor 15, which may be a 
low voltage squirrel cage induction motor. The 
rotor shaft of the motor 15 carries a pinion 16. 
which drives a reduction gear train designated 
as a whole at 17. The reduction gear train 17 
actuates a driving gear wheel 18, which is pro 
vided with a crank pin 19. The crank pin 19 
is pivotally connected to one end of a link 20, 
and the opposite end of this link 20 is pivotally 
connected as at 21 to a driving member in the 
form of a clutch plate 22 also supported for ro 
tation on the bushing 11, as may be seen. iii.Fig 
lure 2. One end of this bushing 11 is flanged as 
at 23 and on the opposite end a nut 24 is 
threaded to secure the bushing in position and 
maintain the operating lever 6 and clutch plate 
22 on the bushing and against axial although free 
for rotary movement. Coacting with the clutch 
plate 22 is a driven clutch member in the form of 
a clutch bar 25, the end portions of which have 

In the engaged 
position of the clutch the pins 26 project through 
clutch pins 26 secured thereto. 

openings 27 in the driving clutch plate 22 and 
also through openings 28 in the enlarged por 
tion 6 of the operating lever (see Figure 4). The 
Central portion of the driven clutch bar 25 is 
formed with an opening 29 of non-circular form 
which is snugly fitted on a correspondingly 
formed portion 29 of a shaft 31 and is held in 
position thereon and thus effectively fixed to 
shaft 31 by means of a nut 30 threaded on the 

The shaft 31 
is fitted for rotary and sliding motion in the 
bushing 11 and projects well beyond the front 
end of the bushing and extends through an in 
sulating panel 32 suitably supported in the hous 
ing and also extends through the cover 33 con 
stituting the forward part of the housing, the ex 
treme front end of the shaft 31 terminating in a 
knob 34. A spring 35 encircles a portion of the 
shaft 31 and is under sufficient compression to 
tend to maintain the shaft 3i projecting beyond 
the cover 33. 

Referring now to Figure 8, it will be seen that 
the electric current is taken from a transformer 
40 and carried by wires 41 and 42 to binding 

3,926,880 
posts 43 and 44 provided on the insulating panel 
32. The binding post 44 is connected directly to 
one side of the motor 15 by means of a wire 45. 
In the actual construction the wire 45 may con 
sist of several sections but the sections are al- 80. 
Ways electrically connected and so function as 
a single conductor. The binding post 43 is con 
nected by a wire 46 with a binding post desig 
nated at W. The binding post W is the conven 
tional so-called “white' binding post or terminal 
and is disposed between binding posts R and B, 
which are the conventional binding posts of red 
and blue, respectively. The binding post W con 
nects by a wire 47 (see Figure 8) with the movable 
blade contact 48 of a conventional room thermo 
stat or thermostatic switch designated generally 
at 49. The binding posts R and B connect by 
Wires 50 and 51 with the contacts R1 and B of 
the thermostatic switch, Electrically connected 
with the binding posts R., W and B are the con 
tacts R2, W2 and B2, of a cycle-maintaining 
switch. Slidably across these contacts R2, W2 
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and B, so as to be successively engageable there 
tral portion of the lever 6 is enlarged as at 6' with, is a movable contact 52. This movable con 

tact 52 may be in the form of a button 53 car- 100 
ried by an insulating arm 54 constrained to ro 
tate with the shaft 3i and urged toward the con 
tacts R2, W2 and B2 by a spring 54 (see Figures 2 
and 4). The movable contact 52 is electrically 
connected to one side of the motor 15 by wires 105 
55 and 56. . 

The structure as thus far described is a com 
plete and operative unit and may be used to ad 
vantage under many circumstances. With this 
structure when the fire is to be stoked the knob 11t 
34 is pressed inwardly. This moves the clutch 
bar 25 and its pins 26 rear Wardly and disengages 
them from the openings 28 of the operating 
lever. The operating lever is then moved to a 
horizontal position. In this position both the 115 
direct draft damper and the check draft damper . 
are closed. The movement of the operating lever 
to horizontal position shifts the openings 28 out 
of register with the pins 26 and consequently 
the pins bear against an imperforate portion 120 
of the lever with the result that the clutch is 
this time disengaged and the knob 34 and the 
shaft 31 held retracted. Should the thermostat 
change its position the motor will be started up. 

For example, if the operating lever had oc- 125 
cupied the position shown in full lines in Figure 
1 just prior to the shifting thereof to horizontal 
position then the check draft damper would 
have been closed and the direct draft damper 
opened. This would mean, of course, that the 130 
room thermostat had had its movable blade 
contact 48 engaged with contact R and that a 
cycle of operations had been completed, the 
contact 52 of the cycle-maintaining Switch hav 
ing moved down into engagement with contact 135. 
B2 and having thereby interrupted the motor 
circuit, assuming, of course, that the contact 48 
of the room thermostat still remains engaged 
With the contact RI. If now, after disengage 
ment of the clutch and manual shifting of the 140 
lever 6 to horizontal position, the blade 48 moves 
over into engagement with the contact B, the 
room thermostat having been satisfied, then a 
circuit will be completed through the motor, 
for the current will flow through the wire 41, 145 
binding post, 43, wires 46 and 47, eOntacts 48 
and B1, wire 51, contact B?, contact 52 and wires 
55 to 56 to one side of the motor 15 and thence 
from the other side of the motor back through 
wire 45 to binding post 44 and through the ibi 



1926,680 
wire 42 to the other side of the transformer. 
The motor starting up will act through the re 
duction gear to drive the gear wheel 18 and its 
crank pin 19. This will move the link 20 and con 

5 sequently the plate 22, pins 26 and bar 25 until the 
pins agaif come into registry with the openings 28 
in the lever 6. When this registration is brought 
about the spring 35 causes the pins 26 to snap 
back in the position shown in Figure 4, thereby 

O establishing a driving connection between the 
motor and the operating lever and also between 
the motor and the movable contact of the cycle 
maintaining switch. The operation of the motor 
will now continue and the lever will be shifted 

15 to the inclined position shown in dot and dash 
lines in Figure 3, and the contact 52 will be 
shifted up into engagement with the contact R, 
whereupon the motor circuit will be broken. 
The motor, however, remains under the full 

2 control of the room thermostat and will auto matically function to rock the operating lever 
to one position or the other, depending upon the 
condition of the room thermostat. 
In some instances it may be desirable to have 

the motor operate independently of the room 
thermostat during the stoking period and after 
the operating lever has been shifted to horizontal 
position and yet so operate that the clutch will 
not be engaged until after sufficient time has 

30 elapsed to allow for a full stoking period. It 
will be remembered that One side of the trans 
former is directly connected with One side of the 
motor. A direct connection or an electrical con 
nection independent of the room thermostat may 

as also be provided between the other side of the 
transformer and the motor, this second direct 
connection being made and broken under the 
control of a switch which may be conveniently 
interlocked with or controlled in its operation 

40 by the clutch, so that when the clutch is thrown 

the shaft 71 actuated from the gear train.17 and 

3 
31 as clearly shown in Figure 4. The pin 65 
thus serves to constrain the roller to move with 

- the shaft 31 and also function to constrain the 
arm 52 to rotate with the shaft 3. As will 
be seen from. Figure 4 this arm 52 is held against 80 
motion in the direction of the axis of the shaft 31 
by virtue of its abutting panel 32 at one side 
and its engagement with the spring 35 on the 
other side. The movable contact 62 of the stok 
ing switch is electrically connected by rivet 63 85 
with the wire 67 electrically connected to wire 
56 leading to one side of the motor 15. w 
From this it will be seen that whenever the 

shaft 31 is pressed inwardly the contact 62 will 
be flexed into engagement with the contact 61 
and the motor circuit will be completed inde 
pendently of the room thermostat. However, 
when the shaft 31 is in its outermost position 
the contact 62 auitomatically disengages from 
the contact 61 and leaves the motor circuit 95 

(under the control of the room thermostat. 
To constrain the contact 62 to movement to 

ward and away from the contact 61 a guide pin 
68 is Secured to the panel 32 and projects out 
wardly therefrom and through a guide slot 691 
in the contact 62. - 

Referring now to Figures 2 and 5, it will be 
Seen that the gear train 17 drives the driving 
gear wheel 18 through a pinion 70 mounted on 10s 
directly meshing with the gear wheel 18. If de 
sirable, this pinion 70 may be splined on the 
shaft 71, that is to say, it may be so intercon 
nected with the shaft as to be constrained to ro 
tate therewith and yet free to slide along the 
shaft. By so mounting the pinion 70 it may be 
selectively meshed with the gear 18 or may be 
used to drive a large gear wheel 72 fixed to the 
hub extension of a pinion 73 mounted for rota tion on the short stud shaft 74 and also meshed 

O 

out the switch will be closed and when the clutch with the gear wheel 18. When the pinion 70 is 
is thrown in the switch will be opened. 

Further, a second set of reduction gearing may 
be provided between, the motor and may be 

45 operatively interposed between the first set of 
reduction gearing and the driving gear when 
the clutch is thrown out or disengaged so that 
the motion transmitted to the driving gear and 

- consequently to the clutch plate, clutch bar and 
50 clutch pins will be somewhat slower whereby 

sufficient time will be required for the clutch 
pins to again come into registry with their co 
operating openings in the operating lever, to 
insure an adequate stoking period. Here again 

55 the shifting of the second set of gearing into 
and out of operative position may be conven 
iently controlled from the operating means for 
the clutch whereby when the clutch is thrown 
out the second set of gearing will be thrown in 

60 and vice versa. t 
Referring now to Figures 1, 4 and 8, it will 

be seen that the binding post 43 may be con 
nected by wire 60 with a fixed contact 61 of 

65 what may be termed a stoking switch. Cooper 
able with the fixed contact 61 is a movable con 
tact 62 which may be of the shape shown in 
Figure 4, fastened by rivet 63 to the insulating 
panel 32 and biased by its inherent resiliency to 

to disengaged position. The movable contact. 62 
has its free end of arcuate form as shown at 
62' in Figure 1, and this arcuate portion is en 
gaged by a roller 64 carried by a pin 65 which 
extends through a slot 52' in the insulating 

75 arm 52 and which is threaded into the shaft 

shifted into engagement with the large gear 
wheel 72, the gear wheel 18 is driven at a still 
slower speed, since the gear wheel 72 and the 
pinion 73 constitute a second set of reduction 120 
gearing. 
The shifting of the pinion 70 may be con 

trolled by a shifting lever 75 having its lower 
end fulcrumed as at 76 on a supporting stud 77 
secured to the partition 13 and having its upper 
end of forked formation and interfitted with an 
annular groove 78 formed in an extension of the 
hub of the pinion 70. The intermediate portion 
of the shifting lever 75 may be apertured as at 
79 and provided with lugs 80 projecting into the 
aperture and confined between the clutch bar 25 
and the nut or head 30 secured on the adjacent 
end of the shaft 31. With this arrangement the 
shaft 31 may rotate independently of the eyer 75. However, when the shaft 31 is pressed in 
Wardly the lever 75 is shifted from the position 
shown in full lines in Figures 2 to the position 
shown in dotted lines in the same figure, with 
the result that the pinion 70 is disengaged from 140 
the gear wheel 18 and meshed or engaged with 
the gear wheel 72. When the shaft 31 moves 
back to its normal position it carries the lever 75 
with it and consequently the pinion 70 is moved 
back into mesh with the gear wheel 18. 
The stoking period may also be proloraged for 

a desired-length of time by having the stoking 
switch operate through a delayed action relay in 
completing the motor circuit. In other words, 
when the knob is pressed in to disengage the 15G 
clutch and permit the operating lever to be 

130 

145 

W 



anoved mantially to neutral or horizontai position, 
altogh the stoking switch is closed, it does not 
function to directly close the motor circuit but 
energizes the delayed action relay. For example, 

5 the stoking Switch may be utilized to complete a 
circuit through a heating element or resistor in 
operative relation to a thermostatic switch, as for 
instance, a bi-metallic element. The bi-metallic 
element coacts with two fixed contacts, so organ 

10 ized with the other instrumentalities that when 
the bi-metallic element is cold it coacts with 
the contact which incorporates the room thermo 
stat in the System as the dominant control ele 
ment, whereas when the bi-metallic element is 
heated it coacts with the contact so arranged in 
the system as to complete the motor circuit inde 
pendently of the room thermostat. 

Referring now to Figures 9 to 13, inclusive, it 
will be seen that this embodiment of the inven 
tion is identical with that hereinabove described, 
except that it varies slightly the position of the 
driving gear wheel i8, omits the Second set of 
gearing, the shifting means for throwing the sec 
ond set of gearing into and out of operation and 
introduces the delayed action relay. As in the 
other embodiment, the motor 5 drives the re 
duction gear train 17, which actuates the driving 
gear wheel 8. The driving gear wheel 8 acts 
through the crank pin 19 and link 20 to operate 
the clutch plate 22. The clutch plate 22 is oper 
atively associated with the clutch bar 25, clutch 
pins 26 and with the operating lever 6 as in the 
otherform of the invention. The clutch is thrown 
in and out by the shaft 31 as before and the 
shaft 31 has associated therewith the cycle-main 
taining switch, including the insulating arm 54, 
Raovable contact 52 and fixed contacts R, W2 and 
8. The stoking switch also comprises, as before, 
the contacts 61 and 62, the roller 64 and asso 
ciated parts. 

Referring now to Figure 13, it will be seen that 
the room therinostat or thermostatic switch 49 
is connected to the binding posts R., W and 3 as 
before, and further, that the transformer 40 is 
connected up to the binding posts 43 and 44 as 
before. The binding post 43, is electrically con 
nected by wire 46 with a binding post 85. The 
binding post 85 connects by a wire 86 with one 
side of the motor M and by a wire 87 with one 
terminal of a resistor or electric heating element 
88. The other terminal of the heating element 
88 connects by a wire 89 with the contact 61 of 
the stoking switch. The contact 62 of the stok 
ing switch connects by a wire 90 with the bind 
ing post 44. Wire 46' also connects binding post 
44 with contact W. which is at all times electri 
cally connected with binding post W. An exten 
sion 90 of the wire 90 connects binding post 44 
with the contact 91 of a thermostatic or heat 
controlled switch T. Opposite the contact 91 is 
a second fixed contact 92 connected by wire 93 
with the movable contact 52 of the cycle-main 
taining switch. The thermostatic switch T also 
includes a bi-metallic or heat responsive contact 
member 94, the free end of which is engageable 
with the fixed contacts 91 or 92 and the fixed end 
of which is fastened to and insulated from a sup 
porting bracket 95 and is electrically connected 

to by wires. 96 to one side of, the motor. 
With this organization, when the knob 34 is 

- pressed inwardly the contact 62 of the stoking 
switchisengaged with the contact 61. This com 
pletes the circuit through the resistor 88, the 
current flowing from binding post 44 through 
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9. 

wire.90, contacts 62 and 61, wire 89, resistor 88, 

as 1,926,680 

wire 37, binding post 85, and wire 46 back to 
the binding post 43. At this time the bi-metallic 
element 94 is engaged with the contact 92 and 
the motor circuit can only be completed through 
the room thermostat. However, as the resistor 
88 heats up the bi-metallic element, the bi-metal 
lic element flexes until its free end is disengaged 
from the contact 92 and engaged with contact 

The disengagement of the bi-metallic ele 
ment 94 from the contact 92 makes it impossi 
ble to complete the motor circuit through the 
room thermostat, and the engagement of this 
element 94 with the contact 91 completes the 
motor circuit independently of the room thermo 
stat, since the current now flows from the bind 
ing post 44 through wires 90 and 90' to contact 

80 

85 

90 

91, thence through bi-metallic element 94 and 
wires 96 to one side of the motor. Leaving the 
other side of the motor the current flows through 
Wire 86, binding post 85, and wire 46 back to 
binding post 43. This condition obtains and the 
motor is running until the clutch is re-engaged, 
at which time the spring 35 shifts the shaft 31 
outwardly, thereby opening the stoking Switch 
and interrupting the flow of current to the heat 
ing element 88. The heating element 88 and bi 
metallic element 94 cool off with the result that 
the bi-metallic element disengages contact 91 
and engages contact 92, thereby throwing the 
motor back under the control of the room ther 
mostat. 

If desired, a mercury switch 100 of the type 
operated by tilting may be supported in a car 
rier or bracket 101 secured to the shaft 31 and 
as illustrated in Figure 8 the mercury switch 110 
may be incorporated in the circuit of a furnace 
fan motor 102. As is well known, these furnace 
fans are used to force the circulation of air on 
warm air heating systems. 

In all embodiments of the invention a simple, 115 
compact and reliable type of rotary electric mo 
tor may be employed and functions through the 
gearing and the crank, link and clutch mecha 
nism to drive or actuate the operating lever for 
the dampers in an effective and reliable man- 120 
ner. The clutch is so organized with the oper 
ating lever that disengagement of the clutch 
does not place the lever or the chains connected 
thereto under any unusual strains. Finally, the 
assembly has the advantage of being of simple 125 
and of very compact construction and is sus, 
ceptible of being manufactured and installed at 
a very moderate cost. 
The invention claimed is: 
1. A control system for a damper comprising 13) , 

an operating lever connected to the damper, a 
motor, a room thermostat controlling the Oper 
ation of the motor, motion transmission means 
between the motor and the lever including a man 
ually releasable clutch to provide for adjustment 
of the lever independently of the motor for stok 
ing and means for energizing the motor independ 
ently of the room thermostat and including a 
normally open stoking switch interconnected 
with the manually operable clutch whereby said 140 
normally open switch is closed when the clutch 
is disengaged and is opened when the clutch is 
engaged, and a delayed action relay incorporated 
in the motor circuit and controlled by the stok 
ing switch to complete the motor circuit inde 
pendently of the room thermostat when the stok 
ing Switch is closed. 

2. A control system for a damper comprising 
an operating lever connected to the damper, a 
motor, a room thermostat controlling the oper- 150 
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1,926,680 
ation of the motor, motion transmition means 
between the motor and the lever including a man 
ually releasable clutch to provide for adjustment 
of the lever independently of the motor for stok 
ing, and means for energizing the motor inde 
pendently of the room thermostat and including 
a normally open stoking switch interconnected 
with the manually operable clutch whereby said 
normally open switch is closed when the clutch 
is disengaged and is opened when the clutch is 
engaged, and a delayed action relay incorporated 
in the motor circuit and controlled by the stok 
ing switch to complete the motor circuit inde 
pendently of the room thermostat when the stok 
ing Switch is closed, said delayed action relay in 
cluding a thermostat switch having a bi-metallic 
element, fixed contacts cooperable with said bi 
metallic element and connected in the motor cir-, 
cuit to provide for the completion of the circuit 
through the room thermostat when the bi-metal 
lic element is cold and for completion of the mo 
tor circuit independently of the room thermostat 
when the bi-metallic element is heated and an 
electric heating element in cooperative relation 
to the bi-metallic element and interconnected 
with and energized under the control of the stok 
ing switch. r 

3. A control System for dampers comprising 
an operating lever connected to said dampers, a 
motor, a room thermostat controlling the opera 
tion of the motor, a set of reduction gearing actu 
ated by the motor, a rotatable-driving element 
actuated from the gear train, motion transmis 
sion means actuated from said. rotatable driv 
ing element and connected to the operating lever 
for reversely operating the same upon rota 
tion of said driving element, said motion trans 
mission means including a manually operable 
clutch providing when disengaged for manual 
shifting of the operating lever, means operated 
when the clutch is thrown out to complete the 
motor circuit of the room thermostat, a second re 
duction gear train, and means operated by the 
clutch for interconnecting the second reduction 
gear train between the first mentioned reduction 
gear train and the rotatable driving element when 
the clutch is thrown out. 

4. A control system for dampers comprising an 
operating lever connected to the dampers, a mo 
tor, a reduction gear train actuated by the motor, 
and having a shiftable pinion, a driving gear ele 
ment, a second reduction gear train connected 
with the driving gear element, said shiftable 
pinion being adapted to directly drive the driving 
gear element or to drive the second reduction 
gear train, motion transmission means between 
the driving gear element and the operating lever 
and including a manually releasable clutch, a 
room thermostat controlling the operation of the 
motor, means operated when the clutch is thrown 
out to complete the motor circuit independently 
of the room thermostat and means operated when 
the clutch is thrown out to engage said shift 
able pinion with the second reduction gear set. 

5. A control system for a damper comprising an 
operating lever connected to the damper, a motor, 
motion transmission means actuated by the mo 

...tor and including a driving gear wheel having a 
so crank pin, a link actuated from the crank pin, 

a clutch having a member connected to the link 
ind having pins, actuated by said member, said 

riaving openings with which the pins are 
geable when in registry therewith, means 

- Snap into said openings, 
ns for disengaging the 

gree, heating means therefor, a source of power, 

5 
pins from said openings whereby to permit the 
lever to be shifted independently of the motor, 
a reduction gear train controlled by the manu 
ally operable means and shifted into operative 
position between the motor and the driving gear 
wheel when the clutch is disengaged. - 
6. A control system for a damper comprising an 

operating lever connected to the damper, a motor, 
motion transmission means actuated by the mo 
tor and including a drive gear wheel having a 
crank pin, a link actuated from the crank\pin, a 
clutch driving member pivotally connected to the 
link, a cooperable clutch member having clutch 
pins, said clutch driving member and said lever 
having openings with which said pins are en 
gagaeable when in registry, therewith, a shaft 
fixed to said cooperable clutch member and shift 
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able to disengage the pins from the openings of 
the lever and means for biasing 
into said openings. . . ... . . . . . . . . 

7. In a control apparatus for regulating aheat 
ing plant, a heat accelerating and retarding 
means, a thermostat subject to the temperature 
to be controlled, the thermostat normally con 
trolling the said means, a manually operable 100 
mechanism for operating said means independ-'. 
ently, of said thermostat, a temperature respon 
sive device adapted to restore control to the room 
thermostat when heated to a predetermined der 

the pins to snap 

ver, 105 a switch and wires interconnecting the Source of 
power, heating means and switch, the parts being 
arranged so that manual operation of said mech 
anism closes said Switch. ... . . . . . 

8. A control System for a damper comprising 110 
an operating lever connected to the damper, a 
rotary motor, motion transmission means actu 
ated by the motor and including a drive gear 
wheel having a crank pin, a link actuated from 
the crank pin, a clutch driving member pivotally 115 
connected to the link, a cooperable clutchmen 
ber having clutch pins, said clutch driving mem 
ber and said lever having openings with which 
said pins are engageable when in registry there 
with, a shaft fixed to said cooperable clutch mem 
ber and shiftable to disengage the pins from the 
openings of the lever, means for biasing the pins 
to snap into said openings, said lever being shift 
able angularly with respect to the pins when the 
pins are disengaged from its openings, whereby 125 
the clutch is held disengaged until the pins 
are again brought into registration with the 
openings of the lever under the action of the 
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motor, and means for delaying the action of the 
- motor... in effecting such registration until after 130 
the lapse of a predetermined stoking period. 

9. A control system for a damper comprising 
an operating lever connected to the damper, a 
rotary motor, motion transmission means actus 
ated by the motor and including a drive gear 135 
wheel having a crank pin, a link actuated from 

, the crankpin, a clutch driving member pivotally 
connected to the link, a cooperable clutch mem 
ber having clutch pins, said clutch driving mem 
ber and said lever, having openings with which 
said pins are engageable when in registry there 
with, a shaft fixed to said cooperable clutch 

140 

member and shiftable to disengage the pins from 
the openings of the lever, and means for biasing 45 
the pins to snap into said openings, said lever 
being shiftable angularly with respect to the pins 
when the pins are disengaged from its openings, 
whereby the clutch is held disengaged until the 
pins are again brought into registration with the 150 
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openings of the lever under the action of the 
Snotor. 

10. A control system for a damper comprising 
an Operating lever connected to the damper, a ro 
tary motor, gearing actuated by the rotary motor, 
notion transmission means actuated by the gear 
ing for rocking the lever first in one direction 
and then in the other upon continuous operation 
of the motor in one direction, said motion trans 
mission means including a clutch for establish 
ing a driving connection between the motion 
transmission means and the lever, manually op 
erable means for shifting the clutch to disen 
gaged position wherein the driving connection be 
tween the motion transmission means and the 
lever is broken, said lever being shiftable out of 
predetermined angular relation with said clutch 
when the clutch is disengaged, and yieldable 
Ameans for urging the clutch to engaged position, 
said clutch being movable to engaged position 
under the influence of said, yieldable means only 
When the predetermined angular relation be 
tween the lever and the clutch has been re-estab 
lished. 

1. A control system for a damper comprising 
an operating lever connected to the damper, a 
rotary motor, gearing actuated by the rotary mo 
tor, motion transmission means actuated by the 
gearing for rocking the lever first in one direction 
and then in the other upon continuous opera 
tion of the motor in one direction, said motion 
transmission means including a clutch for estab 
lishing a driving connection between the motion 
transmission means and the lever, manually op 
erable means for shifting the clutch to disen 
gaged position wherein the driving connection 
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between the motion transmission means and the 
lever is broken, said lever being shiftable out of 
predetermined angular relation with said clutch 
when the clutch is disengaged, yieldable means 
for arging the clutch to engaged position, said 

923,880 
clutch oeing movable to engaged position under 
the influence of Said yieldable means only when 
the predetermined angular relation between the 
lever and the clutch has been re-established, and 
means for effecting operation of the motor upon 
movement of the clutch to disengaged position 
whereby the motor re-establishes said predeter 
mined angular relation between said clutch and 
Said lever. 1. 

12. A control system for a damper comprising 
an operating lever connected to the damper, a 
rotary motor, gearing actuated by the rotary mo 
tor, motion transmission means actuated by the 
gearing for rocking the lever first in one direction 
and then in the other upon continuous operation 
of the motor in one direction, said motion trans 
mission means including a clutch for establishing 
a driving connection between the motion trans 
mission means and the lever, manually oper 
able means for shifting the clutch to disengaged 
position wherein the driving connection between 
the motion transmission means and the lever is 
broken, said lever being shiftable out of pre 
determined angular relation with said clutch 
when the clutch is disengaged, yieldable means 
for urging the clutch to engaged position, said 
clutch being movable to engaged position under 
the influence of said yieldable means only when 
the predetermined angular relation between the 
ever and the clutch has been re-established, 
means for effecting operation of the motor upon 
movement of the clutch to disengaged position 
whereby the motor re-establishes said predeter 
mined angular relation between said clutch and 
said lever, and means for prolonging the time 
required for the motor to re-establish the pre 
determined angular relation of and consequently 
the driving connection between said clutch and 
Said lever. . - 
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