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UNITED STATES PATENT OFFICE.

ROBERT J. DAVIS, OF CHICAGO, ILLINOIS.

DAMPER-REGULATOR.

| Specification of Letters Patent.  Patented Apr. 25, 1911.
Application filed August 29, 1208, |

L o

Serial No. 450,882,

Fo all whom 1t may concern:

Be it known that I, Roeert J. Davis, a
citizen of the United States, residing at
Chicago, in the county of Cook and State of
I1linois, have invented certain new and use-

ful Improvements in Damper-Regulators, of
which the following is a specification. '
 This invention relates to 1mprovements 1n

damper regulators and more particularly to
automatic damper regulators and the pri-

 mary object of the same is to provide an

improved device of this character which will

be automatically controlled by the tempera-

ture of the room to automatically adjust the
dampers of a furnace or the like.

A further object is to provide improved
means for limiting the adjustment of the

dampers.

A further object is to provide an 1m-

proved device of this character including |
‘improved electrically controlled means for

releasing the mechanism to permit the same
to operate, and improved means whereby the
releasing mechanism will be controlled by
the temperature of the room. -

A further object is to provide improved

. means for preventing the mechanism from

30

40
45
50

55

being jarred by suddenly stopping the same.
A further object is to provide an improved
thermostatic controlling device whereby the

‘temperature of the room may be kept within

4
”

certain predetermined degrees,and improved
means for adjusting the thermostat whereby
the range of degrees may be varied.

A further object is to provide an improved
safety atachment for throwing the mecha-
nism out of operation. - . - |

A further object is to provide an improved
device of this character which will be simple
and durable in construction, readily installed
and effective and efficient in operation.

To the attainment of these ends and the

accomplishment of other new and useful ob-
jects, as will appear, the invention consists

in the features of novelty in the construction,
combination and arrangement of the several
parts hereinafter more fully described and
claimed, and shown In the accompanying
drawings illustrating an embodiment of the
invention, and in which—

~ Figure 1 is an elevation of an improved

device of this character constructed in ac-
cordance with the principles of this inven-
tion, and showing the same as applied to a
furnace, the furnace being shown in diagram.

| Fig. 2 is an enlarged detail view of an im-

proved controlling device constructed in ac-
cordance with the principles of this inven-
tion and with parts of the mechanism re-
moved. Fig. 2* is a detail sectional view
showing the supporting axle and the saiety
levers, with portions of the levers broken
away and as taken on line 2*—2°, Kig. 2.
Fig. 8 is a detail top plan view, partly in
section, of Fig. 2. TIig. 4 is an enlarged de-
tail view, partly in section and partly in
diagram, showing the circuit controlling
mechanism and the safety device. Ifig. 5 is
an enlarged detail plan view, partly in sec-
tion, of a portion of the mechanism showing
the circuit making and breaking mechanism.
I'ig. 6 is a detail sectional view on line 6—6

| of Fig. 2. Fig. 7 is a detail sectional view

on line 7—7 of Fig. 6. Fig. 8 1s a detail per-
spective view of the sleeve for supporting
the gear wheels, and the ratchets for locking
the gears to the damper operating shaifts.

Fig. 9 is a detail view of the governor or

brake for preventing the mechanism from
stopping too suddenly.  Fig. 10 is a detail
perspective view of the supporting and con-
trolling members for the governor or brake
clements. Figs. 11, 12 and 13 are diagram-
matic views showing the circuits and the po-
sition of the dampers in the various positions
of the circuit controlling mechanisms. Fig.
14 is a detail perspective view of one of the
members for locking the controlling dog 1n
its adjusted position for limiting the adjust-

| ment of the dampers. Fig. 15 is a top plan |
view of the thermostatic controlling device

showing a portion of the inclosing casing.
Fig. 16 is an elevation of the thermostat
showing a portion of the inclosing casing in

section. | |
Referring more particularly to the draw-

ings and in the present exemplification of the
invention, the support for the operating
mechanism preferably comprises spaced
members 25, 26, which are constructed of
metal and may be secured to a suitable sup-
port 27. Each of these members 25, 26, 1S
provided with a depending portion 28
located preferably between the extremities
thereof which are connected by means of a

60
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suitable bolt or pin 29 which serves the pur-
pose of holding the members spaced and also

as a support for the safety attachments to be

hereinafter described. Extending across the

space between the members 25 and 26, adja-

110



o

cent each éxtremity thereof and in prox-

imity to the lower edge of the members, 1s a
shaft 30 and as the mechanism which is
mounted upon and operated by each of the

- shafts is identical in construction, the spe-

-will apply equally as well to the other.

10

19
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‘desired or suitable manner.

cific description of one of the mechanisms

A sleeve 81 is mounted upon the shaft 30

and is secured for-rotation therewith in any
‘This sleeve 31

1s of some length and 1s provided adjacent

one extremity, preferably the extremity in

proximity to the side member 26 of the sup-
porting frame, with a ratchet wheel 32 and
loosely ‘mounted upon the sleeve 1s a sprocket
wheel 33 pivotally secured to the outer face
of which.are a plurality of ratchet dogs 34,

which latter are located beyond the r&tchet '

wheel 32 and are adapted to coopera,te there-
with to lock the sprocket wheel 83 for rota-
tion with the sleeve 31." Any number of
these dogs or pawls 34 may be prowded but
in the present exemplification of the inven-
tion three are shown. These dogs may be
controlled by gravity or in any other suit-
able manner and, if desired, suitable stops 35

 may be pr(wlded for hmltmg the outward

3&

movement of the dogs. The sprocket wheel

-’33 18 mounted upon the sleeve 31 in close
30

proximity to the ratchet 82 and 1is prefer-
ably provided with a hub 86 which extends

“beyond the opposite face of. the sp rocket

wheel for holding a gear wheel 37 whlch 1S
also -loosely mounted upon the sleeve 31,
spaced from the sprocket 33 and which gear

~ wheel is preferably of a greater diameter
- than the diameter of the sprocket wheel 33.

40

Mounted upon the sleeve 31 and beyond

- the opposite face of the gear wheel 37 and in
close proximity thereto, is another ratchet

- 88, which is preferably of a diameter equal

45

o0

to the dlameter of the ratchet 32 and this
‘ratchet 38 is secured for rotation with the |

sleeve 31 in any desired or suitable manner,

preferably by means of a fastening device |

39.which passes through the ratchet and en-
gages the sleeve 31. The ratchet 38 is also

adapted to cobperate with the ratchet 82 to

held the sprocket 33 and gear 87 from longi-
tudinal movement on the sleeve 31. The

sleeve 381 preferably extends for some dis-

tance beyond the ratchet 38 and is secured
for rotation with the shaft 30, preferably

- by means of a pin or projection 40 which ex-
53

tends through the sleeve 81 and the shaft 30,

and one extremity of this pin or pro]ectlon |

- 81 projects beyond the sleeve to form a cir-

cult making and breaking device, to be here- .
1nafter described.

Pivotally mounted upon the gear 37 is‘a
dog or pawl 41, which codperates with the
ratchet 38 to lock the gear 37 for rotation
with the sleeve .31, and thls dog or pawl 41

may be controlled in any desired or suitable

o7 thereof |is. projected into the

990,236

which 1s secured to the face of the gea,i‘ 37
and which tends normally to hold the dog in

engagement with the ratchet.
- Secured to one extremity of the shaft 30,
preferably beyond the member 25 of the sup-

tremity 44 adapted to receive one extremity

of the shaft 30 and is secured in position by
means of a suttable fastening device 45, pref-
erably 1n the form of a screw and by means

of which the arm may be adjusted for tak-
ing up the slack in the ﬂexlble member 46
(see Iig. 1) one extremity of which latter is

secured to the arm 43 and the other extrem-

ity to an operating lever 47 which is pivot-
ally mounted between its ends upon a ful-

crum 48. One extremity of the lever 47 is

preierably connected by means of a flexible
member 49 to one of the dampers 50 of the
furnace 51 and the other extremity of the

70

| porting frame work, 1s an arm 438 which 1s
| preferably promded with a bifurcated ex-

78
80

85

lever 1s connected by means of a flexible -

member 52 to a damper 53 in the smoke box

or chimney 54 of the furnace, so that upon

each step of rotation of the sha,ft 30, the arm
43 will be rotated to move the lever 47 about

90

1ts fulerum to open or close the dampers 50,
53, respectively, according to the direction o

of movement of the lever 47. Secured to the
opposite extremity of the shaft 30, prefer-
ably on the outsude of the member 26 of the
Supportmg frame and intermediate its ends
is an arm 55 which is preferably of a length
substantially equal to the dmmeter of the
cear 37.

Pivotally mounted upon the frame work i 1S
a dog 56, one extremity 57 of which is
adapted to be projected mto the path of the

rotary movement of the extremities of the

arm 55. The other extremity 58 of the dog
56 preferably extends for some distance be-
yond the pivot thereof and is provided with

an Inclined or cam face 59 Wthh normally

stands beyond the path of movement of the
extremities of the arm 55 when the extremity

movement of the arm. The extrem ity 58

of the dog is provided with a rack or spaced
teeth 60,

ment, and meshing with said segment are a

plurahty of gear teeth 61 which are pro-

path of

95

100

105

110 -

preferably in the form of a seg-

115

vided on the extremity 62 of an arm 63,
which latter is pivotally supported adjacent |

‘the dog 56 so that when the extremity 57 of
‘the dog 56 is moved into or out of the path
of arm 55 on shaft 30, the dog 56 through
the medium of its rack or teeth 60 and teeth

61 on arm 63 will cause the latter to move
about 1its pivot. The extremity 57 of the

dog 56 may be locked into the path of move-
“ment of one of the extremities of the arm

556 in any suitable manner, preferably by
means of a bell crank lever 64 which is piv-

120

125

otally supported -as at 65 adjacent the free
65 manner, preferably by means of a spring 42 ! extremity 66 of the arm 63. The free ex- 130
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-tremity 66 of the arm 68 is deflected later- |

ally as at 67 and 1s adapted to engage and

rest upon one arm of the bell crank lever 64

when the arm 63 has assumed a position in
which the extremity 57 of the dog 56 is in
the path of movement of the extremities of
the arm 55 and the other arm 68 of the bell
crank lever 1s adapted to engage a suitable
StOF 69 for holding the lever 1n a position to
lock the lever 63 against movement about its

. pivot.

When the bell crank lever G4 1s rocked

- about its pivot 65 so that the arm 68 thereof

15

20

25

will move away from the stop 69, the free ex-
tremity of the arm 63 will be released and
will fall by gravity, which movement will,
through the medium of the gear and rack 61,
60, and reinforced by the action of the
welght 74 acting through arm 55 against
the extremity 57 of the dog 56 rock the dog
about its pivot to move the extremity 57

“thereof out of the path of movement of the

advancing extremity of the arm 55 as the
latter 1s rotated. This movement of the dog
56 will cause the cam face 69 thereof to move

~‘Into the path of movement of or assume a

30

39

position to be engaged by the next advanc-
ng extremity of the arm 55 and when so
.engaged a further movement of the arm in

the same direction will rock the dog 56
about its pivot in the opposite direction,

‘which movement will, through the medium

of the segment 60 and gear 61, raise the free

extremity of the arm 63 and cause the ex-
tremity 57 of the dog to be again projected

~into the path of movement of the advanc-

in%‘ext-remity of the arm. o
he bell crank lever 64 1s preferably con-

trolled by an elastic member 70 which sur-

40

rounds the shaft or pivot 65 thereof and

tends normally to hold the extremity 68

against the stop 69 so that when the bell
crank lever is rocked to release the arm 63

it will be moved agalnst the tension of the

45

elastic member 70 and the deflected portion

- 67 of the arm will pass over the bell crank

50

60

justed | o
" The bell crank lever 64 may be rocked in
-any desired or suitable manner but there is
preferably provided an armature 71 which

as 1t descends and as shown more clearly in

Fig. 8 of the drawings. When the arm 63

is moved. by the dog 56 and when the de-
flected extremity 67 thereof has passed above

the bell crank lever, the latter will, through
the medium of the elastic member 70, assume
a position within the )
" movement of the deflected extremity 67 so

path of the return

that the latter will-engage and rest upon the
bell crank lever to lock the parts in their ad-
osition.

1s secured to the pivot shaft 65 of the lever
and this armature is controlled by suitable

electro-responsive devices 72 in the form of |
‘magnet coils, so that when the electro-re- | rim- ¢
sponsive devices are energized they will at- ' may be secured to the side members 25, 26

-

tract the armature 71 which will rock the
ﬁivot shaft 65. When the electro-responsive
evices are deénergized, the armature 74 and
bell crank lever 64 will be moved in the op-
posite direction by the elastic member 70.
The chaft 30 i1s rotated by means of the

sprocket 33 and any suitable means may be

provided for rotating the sprocket, such as
a flexible member 73, preferably in the form
of a sprocket chain, which hangs upon and

passes over the sprocket wheel. This flex-

ible member may be of any desired or suit-
able width and to one extremity thereof is

i secured a weight 74 which 1s adapted to

draw the sprocket chain 73 over the sprocket
wheel during which movement the latter will
be rotated and as the sprocket 1s locked for
rotation with the shaft 30 through the me-
dium of the dogs or pawls 34, ratchet 32 and
sleeve 31, the shaft will be also rotated.

8

70

80

85

When the projection 57 on the dog 56 1s en-
gaged by one extremity of the arm 55, the .

sprocket 33 will be held against rotation but
when the dog 56 is rocked to release the arm
55, the weight 74 will fall and rotate the
sprocket 33 which rotary motion will con-
tinue until the projection 57 is engaged by
the opposite extremity of the arm 55. _

In order to prevent the mechanism from
becoming jarred by suddenly arresting the
falling movement of the weight 74, a suit-
able governor mechanism or brake may be
provided. This governor or brake com-
priscs a sleeve 75 which is rotatable about
an axle.76 and is provided with a gear 77
which meshes with the gear 37. The sleeve
75 is provided with projecting arms 78 dis-
posed diametrically opposite to eacir other
and pivotally mounted upon the extremity
of each of these arms, by means of project-

ing pins or axles 79, are weighted clutch or.

brake members 80, which are provided with
segments 81 adapted to mesh with a gear 82,
which latter is loosely mounted on the sleeve
75 between the members 80 and preferably
adjacent the arms 78. The sleeve 75 1s pro-

vided with a projection 83 which is located

on the end of the sleeve adjacent the gear 82
and is spaced from said gear. An elastic
member- 84 in the form of a coill spring is
located between the gear 82 and the pro-
jection 83 and surronnds the intermediate
portion of the sleeve 75. .One exfremity of
the elastic member 84 is secured fo the pro-
jection -83 and the other extremity to the
gear 82 so that when the gear.82 is rotated
upon - the sleeve 75 through the medium of
the segments- 81 by the separation of the
members 80, a tension-will be exerted upon
the elastic member 84, which tension will

90

95

100

105

110

115

120

125

tend .to normally- hold the members 80 in

proximity to each other and out of opera-
tive position. The members 80 are inclosed
within an encircling rim or casing 85, which




~ of the SItlpporting' frame and is adapted to

be engaged by the portions 86 of the mem-
bers 80 when the latter are separated so as
to act as a brake or governor for retarding

the rotary movement of the shaft 30. If de-|

sired, a suitable pad 87, which may be con-
structed of any suitable insulating material,

- may. be secured to the bearing faces 86 of

10

~force, and .force the bearing surfaces 86 into

the members 80 to 1nerease the friction and
to prevent the wearing of the parts.

mitted to descend to rotate the shaft 30, the
gear 37 will also be rotated as well as the
sleeve 75 and gear 82 and the latter at a
much higher I'ate of speed, which.in turn
will separate the members 80 by centrifugal

~ engagement with the flange or rim 85 so as

29

) retard the downward movement of

‘sisting of the governor (Kig. 9)

to create a friction between the parts and
the
weights, allowing the latter to stop easily
while the most rapldly moving parts, con-
is allowed
to run on in advance through the medium of
the ratchet 38 on the sleeve 31 and pawl
41 on the gear wheel 37 until it gradually
loses 1ts momentum, thereby preventing any

- Jerk and consequent strain to the mecha-

30

msm through coming to a sudden stop.
As before stated, t

trolling certain of the dampers is the same
and are arrancred in tandem. In order to
assemble the mechamsm so as to be as com-
pact as possible, one of the arms 43, the
controlling dog 56, arm 63, and bell crank

~ lever 64 are pla,eed on one mde of the sup-

49

45

"~ views as 30 and 302 while the

o0

porting frame while the other is placed on
the opposite side, the two electro-responsive
devices 72 being-arranged between the mem-
bers of the frame and between ea,eh .of the
mechanisms. For the purpose of more
clearly describing the operation of the ma-
chine, the two main shaits of the mecha-
nism to which the various dampers are con-
nected are designated in the diagrammatic

act as circuit makers and breakers are des-
ignated respectively as 40 and 402,

The arm 43 on one side of the mechamsm_
. 1s connected to the flexible member 46 in the

manner already described for  controlling

- the dampers 50 and 53 and the arm 43 on the

60

tacts 91, 93 are insulated from each other l constructed of ‘the same materlal will al- 130

v O
e
P T

opposite- side 1s connected by means of the

flexible member 88 to the damper 89, and

each of the arms is centrolled by separate

electro-responsive devices, each of which is
arranged to be energlzed independently of
the other and respectlvely by predetermmed
temperatures.

; Supported by the frame work are. two

pairs of contact members 90, 91, and 92, 93.
The contact’ members 90, 92 are electrlcally
connected 'with each other while the :con-

It will -
“be thus seen that when the weight 74 is per-

e construction and: op- |
~eration of each of the mechamsms for con-

- 990,236

and from members 90, 92, by means of a

suitable insulating block 94. The cooperat-

ing pairs of the contact members are adapt-

“ed to respectively stand -astride of the shefts

30, 30%, so that -when the shafts are rotated
the respective pins 40, 40* will move 1nto én-

70

ogagement with one of the cooperating con-

tacts and out of engagement with the other

contacts.
Each of the electro-responsive devices 72

75

1s connected to one of the shafts 30, 30 by

means of suitable conductors 95, 90“" and to°

separate binding posts 96, 962, and the con-

tact 91 1s connected by means of a conduc-

tor 97 to a binding post 98. The contact 93

is connected by means of a conductor 99 to

a binding post 100 which is separated from

‘and located in proximity to the binding post:

98. The binding posts 98, 100 are provided

‘with contacts 101, 102 to be respectively en-

caged by thermostatlc members or bars 103,

80

85

104, which are secured respectively to the'

each other.

readily influenced by heat and cold to cause

-bmdmg posts 962, 96, and are separated from
These thermostatic ‘bars or.
members 103, 104 may be of any desired
and well known construction so as to. be

them to automatically engage or dlsengege

their respective contact points in the ordi-

nary and well known manner.
A third binding post 105 is disposed be-

as to respectively codperate with the con-
tact points 101, 102 and between which re-
spective’ eooperatmg contact points, the re-
spective thermostatic bars or members 108,

engage. The binding post 105 is connected
by means of a smtable eonductor 108 with
the contacts 90, 92.

The thermostatic bars 104 are each pref-
erably formed of two strips of material,
which expand at different ratios under the_-.
‘| influence of heat, such as hard rubber and
pins 40 which

a metal, the hard rubber being preferably
loca,ted in the exemphﬁca,tmn shown on the

| same side of the respective thermestatlc
bars.. -

95

tween the binding posts 98, 100 and is pro- -
vided with conta,ct points 106 107 disposed
opposite to each other and in such positions

100

| 104 are adapted to move and to alternately~ o

105
110

115

These thermostetle bars are. secured at

one end preferably to the spacing insulating

block 109, such as fiber or the like, Whlch'

separates the thermostats and this block is
pivotally supported between projecting lugs

110 on a suitable insulating base or support
111 by means of suitable pivot pins or lugs

112, The binding posts 98,100, 105 to which
the contacts 101, 102 and 106 and 107 are

_seeured and between which the free ends

of the thermosta,tlc bars 103, 104 move, are

120

125

preferably - secured to the opposﬂse end of

the base 111. The thermostatic bars are
mounted to move in unison and, being each
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ways move in the same direction and to the
same extént under the influence of heat or

- cold, unless the motion of either is arrested
by its meeting one of the contacts.

5

As the rubber expands to a greater ex-

.- tent than the metal under the influence of

a rising temperature, the free ends of the

thermostatic bars will move in a downward

direction with a rising temperature if the

10 rubber is placed cn the upper side of the

15,

metal, and with a falling temperature they
will move in the opposite direction. The
contacts 102, 107, and 101, 106 between

which the free ends of the thermostatic

bars respectively move may be so adjusted
by’ means of the contact screws 102, 101 that
a change of one degree 1n temperature 1s

~sufficient ‘to cause the thermostats to cross

20

the " intervening space and make c¢ontact
either on one side or the other according

“to the direction of movement of the ther-

25
30
:;5
40
45
50

55

mostats caused by the change of tempera-
ture. . In the exemplification and diagram-
matic views herein shown, the thermostatié
bars are located cne above the other but it
is, of - course, to be understood that they
may be placed in any desired position, but
in the description they will be referred to
as being located one above the other. “

The upper thermostat 104 is designed to
operate the drafts 50, 53, when the shaft
to which the lever 47 is connected 1s ro-

"tated and the lower thermostat 103 1s de-

signed to operate the damper 89 1n the
smoke pipé. Under normal conditions the
thermostat 104 and drafts 50, 53, are

adapted or so positioned to keep the tem-

perature under proper control and the ther-

"mostat 103 will remain inactive with the

damper 89 which is controlled thereby in
a closed position and 1s adapted to be

opened only  when for any cause the tem-

perature has fallen below a predetermined
point, at which time the thermostat 103 will

be operated to complete the circuit through

the respective motor to open ‘the damper
89 until the temperature has again become
normal when the thermostat will move in
the opposite direction to ‘close the damper,
which will remain closed as long as the
temperature is normal or above normal, as
will be more fully described. '
Secured to .the spacing block 109. and
preferably projecting between the thermo-

static bars 103, 104, 1s an arm 114 which

projects for some distance beyond the pivot

- 112. An adjusting screw 115 passes through

one of the thermostatic bars, preferably the
bar 103, and has a threaded engagement
with the arm 114. The screw 115 1s pro-

vided with -a head 116 which engages or

rests against the face of the thermostatic
bar 103 so that by rotating the head 116 the
screw 115 will adjust the respective thermo-
static bar with respect to the other thermo-

static bar to vary the distance between the
ends of the bars. A suitable elastic mem-
ber 117, such as a spring or the like, may

be secured by one extremity to the base 111
and the free extremity thereof is adapted 70
to rest against and engage one extremity of
the screw 115 and tends normally to move
the thermostatic bars in one direction about
their pivots. _

In order to vary the range of tempera- 75
tures between which the respective thermo-
stats are adapted to control the circuits, a
snitable adjusting member 118 is provided.
This member 118 is preferably in the form
of a sleeve which loosely surrounds a sup- 80
porting member 119 in the form of a screw
or bolt which preferably passes {freely
through the thermostatic members 103, 104,
adjacent their pivot. This sleeve or mem-
ber 118 is provided with a shoulder 120 85
having a cam face 121 which 1is adapted to
project over and engage the free extremity ° .
of the arm 114 and the elastic member 117
is adapted to normally hold the extremity
of the arm 114 adjacent the cam face 121, 90
so that when the sleeve or member 118 1s
axially rotated, the cam face 121 will move
the arm 114 in one direction to rock the
thermostatic members about their pivot
against the tension of the elastic member 95
117. 1f desired, a suitable handle or crank
122 may be provided for rotating the sleeve
or member 118 to adjust the block 109. A
| suitable scale or graduation 123 may be pro-
vided preferably upon the inclosing casing 100
1292 of the thermostatic bars which indi-
cates the different degrees of temperature
and with which the handle 122 cooperates,
and which latter projects through a slot

| 122 in the casing so that by moving the 105

handle 122 to indicate a predetermined de-
gree of heat, the thermostats will be corre- -
spondingly adjusted and when so adjusted

the handle will always indicate the degree

of heat at which the thermostatic bar 104 110
will be in equilibrium between the contact

{ points 102, 107 so that a slight change of

temperature will cause 1t to make contact

with either one or the other of the contact

points. _ 115
By means of the screw 115 the thermo-

static bar 103 is intended to be fixed 1n per-

manent adjustment relatively to bar 104 so

as to always operate their respective drafts

at the same relative difference in tempera- 129

ture independent of the position in which it

may be set by member 118. Referring to

| Fig. 11 with bars 103 and 104 in contact a<

there shown, let the screw 115 be turned so

as to cause bar 103 to press against contact 125
101 with a greater tension than that with
which bar 104 presses against contact 107.
Then with a falling temperature bar 104
will first act by moving toward and en-

| gaging with contact 102 and set drafts 50, 180
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53, as in F1g 18. During this period the
tension of bar 103 against contact 101 has

- been diminishing and after a sufficient fall

10
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predetermined by the initial tension caused
by screw. 115 the tension will have become
zero and any further fall in temperature

“will now cause bar 1038 to move toward and

engage Wlth centaet 106 and set damper 89
as 1n FKig. 12. During this period bar 104
has pressed agamst contact 102 with a con-

_tmuallv mereasmcr tension until when bar

108 has engaged w?;th contact 106 the tension
of bar 104 against contact 102 1s equal to the
initial tension of bar 103 against contact
101. Now under the influence of a rising.

 temperature, the operation just described
would be repeated in the same manner but -

in.an opposite direction.

If the thermostatic bar 108 is so ad]usted |

in relation to bar 104 by the screw 115 that
when member 118 1s so turned as to bring
the bar 104 into contact with the point 102,
bar 103 will be in contact with pomt 101
each bar being under no tension against its
respective contact. In this pemtlon the
thermostat 103 would then operate at ex-
actly one degree of temperature below that

at which the thermostat 104 operates, be-
cause 1n this instance a change of tempera-

ture would have no initial tensmn of the

| thermoetatm bar to overcome but the ther-

35
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mostat 1s ready to respond msta,ntly to the
mfluence of temperature, as for example,
suppose that the thermostat is set to main-
tain a temperature between 70° and 71°.
At 70° the thermostat 104 would be lightly

engaging the contact 102 and the thermostat
103 would be lightly engaging the contact -
101, as shown 1 Fig. 18. Now if the tem-
perature rises to 71°, then the thermostat
104 would cross the sp ace in the direction of
and make contact w:lth the point 107 and to
assume the position shown in_Fig. 11 and
the thermostat 103 would tend to move in.
the same direction but as its movement is

arrested by the contact 101 the result of the
" movement of the thermostat 103 would cause

50
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its extremity to exert a pressure against the
contact 101 with a tension equal to the
change of one degree 1 temperature. If,

- however the temperature had fallen from

70° then the thermostat 103 would imme-
diately move toward and make contact with
the emt 106 after a fall of one degree or at
69°. In this case, the range of the thermo-
stat 104 would be between fO‘-" and 71° while
the range of the thermostat 103 would be
between 69° and 70°.

If the bar 108 1s so ad]usted by screw 115
that when member 118 is turned to bring
bar 104 1nto contact with point 102, the
bar 103 will be 1n contact with point 106 as
in Fig. 12,-both being under no tension or,
- 1f any, an equal tension against their respec-
twe contacts, then they will both operate at

990,236

| the same degree of temperature, and al-

though this position would very rarely, if

ever, be used, 1t 1s simply mentioned to show

the p0551b111t1es of the adjustment of ‘the
thermostats. If the bar 103 be so adjusted

by screw 115 that 1t will be 1n contact with

the central contact 106 when member 118 is
moved to bring bar 104 into contact with the
central contact 107, then the thermostat 103
will operate at a tempemture of one degree
or more above the thermostat 104, depend-
ing upon the amount of tension, if any, they
exert-upon the points 106, 107. If this ad-

70

75

justment of the thermostats is used, it will

of course be understood that the eonnectlons_

to the various dampers must also be reversed.
It 1s thought that the operation will be
clearly understood from the foregoing de-

seription and 1n the various positions of the

thermostats and circuit makers and break-
ers, the circuits may be traced out as fol-

Tows: Assuming the parts to be in position
~as shown 1n dlagram in Fig. 11, that 1s, with

the thermostats 103, 104, respectwel 1N en-
gagement with the contacts 101, 107 and the
pins 40,40% respectively in engagement with
the COIlt'ICtS 90, 93, (as shown 1n full lines)

there will be no 011'01111: and the mechanism
Should the temperature

will be at rest.
fall, the thermostet 104 will move from the

posﬂzlon shown 1n Fig. 11 and into engage-

ment with the contact 102 to the position

shown 1n Fig. 13 at which time the circuit
will be completed from the battery B,

| through the electro-responsive device 7 2;
pin 402, contact 93,

post 100, contact 102 o
t-thermostat 104 binding post 96 and bacl{,__ ~

conductor 952, shaft 302,
conductor 99, bmdmg

80

85

90

95

100

to the battery B As soon as thls circult 1s

completed, the respective motor will be re-

leased ih the manner already set forth and
the shaft 30* will revolve to cause the pin

40* to move from the position shown in full
lines in Fig. 11 and dotted lines in Fig. 18,
out of engagement with the contact 93 and

to the position shown in dotted lines in Fig.
11 a,nd in full lines in Fig. 13, which will
break the circuit to deenerglze the electro-

‘responsive device 72 to permit the respective
bell crank lever 64 to assume a position in !

1056

110

115

the path of the return movement of the free -

on the dog 58 into the path of the move-

ment of the advancing extremlty of the .

arm Hb.

end of the arm 63 to lock the projection 57 -

120

If the thermostat 103 should nmove from |

the position shown in Fig. 11 and into en-
gagement with. the contact 106 while the
thermostat 104 is in engagement with the
contact 102 or to the position shown in Fig.
12, while the pin 40 on the shaft 30 is in the

125

p031t1011 shown in full lines in Figs. 11 and -

13, or in engagement with the contact 90,

the circuit will be completed from the bat-

tery B* through the electro-responsive de-

130
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vice 72, shaft 30, pin 40, contact 90, con-
ductor 108, contact 106, thermostat 103,
binding post 96* and back to the battery B,
which will start the shaft 30 to rotate to
move the pin 40 from engagement with the
contact 90, as shown in full lines in Fig. 11
and in dotted lines in Fig. 12, into engage-
ment with the contact 91, as shown in dotted
lines in Fig. 11 and full lines 1n Ifig. 12,
which will break the circuit and deénergize

“the electro-responsive device 72. If the ther-

13

20

20

101 while the shaft 30 1s in a

mostat 108 should move under the influence
of a rising temperature back from the posi-
tion shown in Fig. 12 to that shown 1n Figs.
11 and 18 or in engagement with the contact
position to
cause the pin 40 to engage the contact 91 as
shown in full lines in Fig. 12 and dotted

lines in Figs. 11 and 13, then the circuit
would be completed from the-battery D

‘through the electro-responsive device 72, con-

ductor 95, shaft 30, pin 40, contact 91, con-
ductor 97, binding post 98, contact 101, ther-

“mostat 108, binding post 96%, and back to

the battery, B, which will start the respec-

tive motor in operation to adjust the dam-

 mechanism may be automatically stopped to

30
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pers connected therewith.
In order to provide means whereby the

prevent injury thereto by a sudden jar when
the weights 74 have reached the limit of

their downward movements, safety devices

may be provided which preferably comprise
a pair of levers 124 which are pivotally sup-
ported preferably by means of the bolt or
pin 29. The shafts 30 and 30 are in elec-

~ trical connection with the electro-responsive
 devices 72 through the medium of the frame

40

45

work of the mechanism and the levers 124

are preferably constructed of a suitable con-
- ducting . material and are arranged within

the connections between the shafts and their
respective electro-responsive devices. These
levers 124 are each provided with a contact
125 which is adapted to engage a suitable

" contact 126 to which is secured the extremity

o0

~ chine and to the respective shafts.
supporting axle 29 is constructed of n- |
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of one of the conductors, so that when the
respective contact 125 is in engagement with

the contact 126 the circuit will be complete

when the thermostats are properly adjusted,
through the frame work of the ma-
The

sulating material, as shown more clearly
in Fig. 2*, and is provided at its extremities
with encircling metallic bands 29* upon
which bands these arms or levers 124 are
pivotally mounted. The free extremities of
these levers are provided with eyes 127

through which one end of the flexible mem-
ber 73 passes and the levers 124 are disposed |

opposite to each other and arranged adja-
cent each of the respective motors. The flex-
ible members are provided on their free ex-
tremities with an enlargement or ball 128

i

L

|

7

and the respective member is adapted to
freely pass through the eye 127 of the re-
spective lever 124 when the respective weight
74 descends or is raised. During the de-
scent of the weight, the flexible member will
pass freely through the eye 127 until the ball
or enlargement 128 engages the extremity of
the lever to rock the same about its pivot
and break the circuit which will stop the ma-
chine and hold the contact separated until
the weight 74 is raised into an operative po-
sition which may be done by drawing down-
wardly upon the raised end of the flexible
members 73. During this latter movement
the sprocket 33 will freely rotate wpon the
sleeve 31 and the dogs 34 will pass over the
ratchet 32, and the gear 37 being also loosely
mounted upon the sleeve 31 will remain still.
 When the weight 74 is descending after
the mechanism has been released, a rapid
motion will be imparted to the sleeve 7o

70
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through the medium of the gears 37 and 77.

The rapid rotation of the sleeve 75 will cause
the weights 80 to be thrown outwardly on

their pivots by centrifugal force, which mo- $0

‘tion will, through the medium of the seg-

ments 81 and gear 82 (the latter being
loosely mounted upon the sleeve 75), create

a tension upon the elastic member or spring

S4 and when the sprocket 33 is arrested or 96
stopped, the momentum of the governor and
its cooperating parts will cause the sleeve TH
to rotate for a short space of time after the
sprocket 33 is stopped and as the gear 37 is
loosely mounted upon the sleeve 31, the parts 100
codperating with the gear may continue to
rotate until they gradually stop. As the

gear 37 stops, the sleeve 75 will also stop
"and the tension which has been created upon

the elastic member 84, will now be exerted 105
in the opposite direction upon the gear 52 s0

as to draw the weights 80 back into close
proximity with each other, through the me-
dium of the segments 81. _

In order that the invention might be un- 110
derstood, the details of the foregomg em-
Eodiment thereof have been thus described,

ut '

What I claim as new 15— -

1. Tn combination with damper control- 115
Jing apparatus, a rotatable shaft. locking
means comprising a member carried by said |
shaft, and engaging and disengaging ele-
ments cooperating therewith whereby the
said shaft is held against rotation. means for 120

automatically disengaging said elements. for

releasing the shaft, means for rotating the
shaft when released, means supported by one
of the engaging elements and adapted to be
directly engaged and positively moved by 125
said member for resetting the said locking
means, a furnace damper and means where-
by the rotation of the shaft will adjust the
damper. |

9. In combination with damper control- 31E9



ling 'apparatps_,".a, rotatable shaft, locking a furnace da;mper,-.and means Whéreby the 65

means-comprising a member carried by said | rotation of the shaft will adjust the damper.
' 6. In combination with damper control-

shaft, and engaging and disengaging ele-

ments cooperating therewith whereby the

sald shaft i1s held against rotation, means
controlied by the temperature of the room

tor disengaging said elements for releasing |

- the shaft, means for rotating the shaft when

10

released, means supported by one of the en-
gaging elements and adapted to be directly

~engaged and positively moved by said mem-

20
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ber for resetting the said locking means,.a

furnace damper and means whereby the ro-

~ tation of theshaft will adjust the damper.

3. In combination with damper control-

ling apparatus, a-.rotatable shaft, locking

means comprising a member carried by said
shaft, engaging and disengaging elements

cooperating ‘therewith whereby said shaft

15 held against rotation, an electro-respon-

sive device for disengaging said elements

for releasing the shaft, means for energiz-
1ng the electro-responsive device including
means 1nfiuenced by the temperature of the
room, means for rotating the shaft when re-

leased, means supported by one of the en-
gaging elements and adapted to be directly
- engaged and positively moved by said mem-

ber for resetting the said locking means, a
furnace damper and means whereby the ro-
tation of the shaft will adjust the damper.

4. In combination with damper control-
ling apparatus, a rotatable shaft, locking
- means comprising a member carried by said
shaft, and engaging and disengaging ele-
ments cooperating therewith -whereby said

. shaft 1s held against rotation, an electro-

40

45
~means, means operatively related - to the

responsive device for disengaging said ele-
ments to release the shaft, means for ener-
g1zing sald electro-responsive device includ-
ing a thermostat, means for rotating the
shaft when released, means supported by

one of the engaging elements and adapted

to be directly engaged and positively moved
by said member for resetting said locking

shaft for breaking the circuit to deénergize
the electro-responsive device after the shaft

- starts to rotate, a furnace damper and means

o0
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whereby the rotation of the shaft will ad-

just the damper. | | |
5. In combination with damper control-

ling apparatus, a rotatable shaft, locking |

means comprising a member carried by said
shaft, and engaging and disengaging ele-
ments cooperating therewith whereby said
shaft 1s held against rotation, means for au-
tomatically disengaging said elements for
releasing the shaft, means for rotating thq
shaft when released including a gravity

member, means supported by one of the en-

gaging elements and adapted to be directly

engaged and positively removed by said.
member for resetting the said locking means,

shaft against rotation including
-related to the shaft, and a dog

ling apparatus, a rotatable shaft, means for
rotating the shaft, means for locking ‘the

operatively

a member

70

adapted to project into the path of move- "

ment of the member to be engaged thereby

to arrest the movement of the member,

~means whereby the said member will engage

and move the dog into the said path of mo-

tion; means for locking the dog within the
path of movement of the member, and means
| for automatically moving the dog out of the

path of the movement of the member to
permit the shaft to rotate.. -

75

80

(. In combination with damper control-
ling apparatus, a rotatable shaft, means for

rotating the shaft, means for locking the

shaft against rotation including a member

89

operatively related to the shaft and a dog
to be projected into the path of movement
of the member to be engaged thereby to-ar-

rest the movement of the member, means
whereby the movement of the said member

90

will engage and move the dog into the said -

“path of motion, means for locking: the dog

within the path of movement of the memnber,

| and means controlled by the temperature of
| the room for automatically moving the dog

out of the path-of movement of the arm to
permit the shaft to rotate. -
8. In combination with. damper control-
ling apparatus, a rotatable shaft, means for
rotating the shaft, means for locking the

‘shaft against rotation including a member
operatively related to the shaft, and a dog

adapted to be projected into the path of

ber to permit the shaft to rotate, and a ther-
mostat for controlling the last said means..

95

100

. movement of the member to be engaged
thereby to arrest the movement of the mem-
ber, means whereby the member will move
‘the dog 1nto the said path of motion, means
for locking the dog within the path of rmove- -
ment of the member, means for moving the
dog out of the path of movement of the mem-

105

116

9. In combination with damper control-

ling apparatus, a rotatable shaft, said shaft
being provided with a projection, means for

115

rotating the shaft, means for locking the
shaft against rotation including a dog adapt-

ed to be projected into the path of move-

‘ment of the projection to be engaged there-

by, means operatively related to the dog

120

adapted to be engaged and moved by the .

projection to move the dog into the said
path of motion, means for locking the dog

against movement, means controlled by the

temperature of the room for unlocking the
dog, and means for automatically moving

the dog out of the path of movement of the
said projection to permit the shaft to rotate.

125
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10. In combination with damper control-
ling appikatus, a rotatable shaft, said shaft
being provided with a projection, means for

rotating the shaft, means for locking the

shaft against rotation including a dog adapt-
ed to be projected into the path of move-
ment of the projection to be engaged there-

by, means whereby the projection will set the
- dog 1n such position, means for locking the

10

dog against movement, means controlled by

- the temperature of the room for unlocking

15.

20

the dog, means for automatically moving the
dog out of the path of movement of the said
projection to permit the shaft to rotate, and

gravity means for arresting such movement

of the dog. |

11. In combination with damper control-
ling apparatus, a rotatable shaft, said shaft
being provided with a projection, gravity
means for rotating the shaft, means for
locking the shaft against rotating including
a dog adapted to be projected into the path
of movement of the projection to be en-
caged thereby, means whereby the said pro-
jection will move the dog to such position,
means for locking the dog against movement,

means controlled by the temperature of the |

- room for unlocking the dog, means for auto-

- 30

35
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matically moving the dog out of the path of
movement of the said projection to permit
the shaft to rotate, and gravity means for
assisting in such movement of the dog.

12. In combination with damper control-
ling apparatus, a rotatable shaft, said shaft

being provided with a projection, gravity

means for rotating the shaft, means for
locking the shaft against rotation including
1 dog adapted to be projected into the path
of movement of the projection to be engaged
thereby, means whereby the projection will
move the dog into a position to be engaged
by the projection, positive means for mov-

ing the dog out of the path of movement of

~ sawd projection, gravity means for also mov-

45
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ing the dog, means for locking the said

. gravity means against movement to hold the

dog in operative position, and means con-
trolled by the temperature of the room for
releasing the last said gravity member to
assist 1n shifting the dog.

13. In combination with damper control-
ling apparatus, a rotatable shaft, said shaft
being- provided with a projection, gravity
means for rotating the -shaft, means for
locking the shaft against rotation including
a dog adapted to be projected into the path
of movement of the projection to be engaged
thereby, means whereby the projection will
move the dog into a position to be engaged
by the projection, means for moving
dog out of the path of movement of the said

projection, gravity-controlled means for also |

moving the dog, means for locking the said

the

o

dog in operative position, electro-responsive
means for releasing the last said gravity
means, and a thermostat for controlling the
said electro-responsive means. -
14. In combination with damper control-
ling apparatus, a rotatable shaft, means for

| rotating the shaft, a dog, means operatively

related to the shaft and adapted to engage
the dog when the latter 1s set to lock the

| shaft against rotation, means operatively re-

lated to the dog and adapted to be engaged
by the second said means to set the dog,
means for locking the dog 1n 1its set position,
and means for automatically releasing the

shaft.

15. In combination with damper control-

| ling apparatus, a rotatable shaft, means for

rotating the shaft, a dog, means operatively

65
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related to the shaft and adapted to engage

the dog when the latter is set to lock the
shaft against rotation, means operatively re-
lated te the dog and adapted to be engaged
by the second said means to set the dog,
means for locking the dog 1in its set position,
and means for automatically
shaft, saxd means including a thermostat.
16. In combmation with damper contrcl-

ling apparatus, a rotatable shaft, means for
rotating the shaft including a flexible member

passing over theshaft,and a gravitycontrolled
member connected to one end of the flexible
member, a locking dog, means operatively

related to the shaft and adapted to engage

the dog when the latter 1s set to lock the
shaft against rotation, the last said means
being also adapted to set the dog to lock the
shaft, means for locking the dog in a set
position, and means for automatically shift-
ing the dog to release the shaft.

17. In combination with damper control-

ling apparatus, a rotatable shaft, means for
rotating the shaft including a flexible mem-
ber passing over the shaft and a gravity con-

‘trolled member connected to one end of the

flexible member, a locking -dog, means op-

| eratively related to the shaft and adapted
to engage the dog when the latter 1s set to

lock the shaft against rotation, the last said

85

releasing the

90
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110

means being also adapted to set the dog to -

lock the shaft, means for locking the dog

in a set position, and means controlled by
the temperature of the room for automati-
cally shifting the dog to release the shaft.

- 18. In combination with damper: control-

ling apparatus, a rotatable shaft, means for .

rotating the shaft including a flexible mem-
ber passing over the shaft and a gravity

| controlled member connected to one end of

the flexible member, a locking. dog, means
operatively related to the shaft and adapted
to engage the dog when the latter is set to
lock the shaft against rotation, the last

sald means being also adapted to set the

gravity means against movement to hold the ! dog to lock the shaft, means for locking the

rﬂ-
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- dog 1n a set position, means for shifting the

10
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dog to release the shaft including electro-
responsive means, and a thermostat for con-
trolling the said electro-responsive means.
19. In combination with damper control-
ling apparatus, a rotatable shaft, means for
rotating the shaft, an arm projecting from

the shaft, a dog, a portion of said dog being |

adapted to be engaged by the arm when the
shaft 1s rotated, to move the dog 1into -the
path of movement of the arm to be engaged
thereby to lock the shaft agaiust rotation,

.. means for locking the dog in the last said

position, means for automatically releasing
the dog, and means for automatically mov-

ing the dog when released ot of the path of
‘movement of the 'arm to permit the shaft to

rotate. r . |

- 20. In combination with damper control-
ling apparatus, a rotatable shaft, means for
rotating the shaft, an arm projecting from

the shaft, a dog, a portion of said dog being

adapted to be engaged by the arm when the

shaft 1s rotated, to move the dog into the

path of movement of the arm to be engaged
thereby to lock the shaft against rotation,
means for locking the dog in the last said
position, electro-responsive means for auto-
matically releasing the dog and means for
automatically moving the dog when released

out of the path of movement of the arm to

permit the shaft to rotate. g
~ 21. In combination with damper control-
ling apparatus, a rotatable shaft, means for

rotating the shaft, an arm projecting from

- the shaft, a dog, a portion of said dog being

40

adapted to be engaged by the arm when the
shaft is rotated, to move the dog into the

‘path of movement of the arm to be engaged

thereby ‘to lock the shaft against rotation,

‘means for locking the dog in the last said

position, electro-responsive means controlled
by the temperature of the room for auto-

~ matically releasing the dog, and means for

49
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automatically moving the dog, when re-

leased, out of the path of movement of the

arm to permit the shaft to rotate.

22, In combination with damper control-
hng apparatus, a rotatable shaft, means for
rotating the shaft, an arm projecting from
the shaft, a dog, a portion of said dog being
adapted to be engaged by the arm when the
shaft is rotated, to move the dog into the

path of movement of the arm to be engaged

thereby to lock the shaft against rotation,
means for locking the dog in the last said
position, electro-responsive means for auto-
matically releasing the dog, a thermostat

for controlling the electro-responsive means,

60

means for automatically moving the dog
when released out of the path of movement

of the arm to permit the shaft to rotate, and

means for deénergizing the electro-respon-
sive means when the shaft starts to rotate.
23. In combination with damper control-

990,236

ling apparatus, a rotatable shaft, locking
means comprising a member carried by said
shaft, and engaging and disengaging ele-
ments cooperating therewith whereby said
shatt 1s held against rotation, means for
automatically disengaging said elements fou
releasing the shaft, means for rotating the
shaft when released, means supported by
one of the engaging elements and adapted. to
be directly engaged and positively moved
by said member for resetting said locking
means, a furnace damper, means whereby

the rotation of the shaft will adjust the

‘o

damper and means for retarding the rota-
fion of the shaft whereby sudden jars and.
stops are prevented. o

24. In combination with damper control-

| ing apparatus, a rotatable shaft, locking

means comprising a member -carried by

said shaft, and engaging and disengag-

ing elements codperating therewith where-"
by "said shaft 1s held against rotation,

‘means for automatically disengaging said

elements for. releasing” the shaft, means
for rotating the shaft when released, means

‘supported by one of the engaging ele-
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ments and adapted to be dirvectly engaged

and positively moved by said member for
resetting said locking means, a furnace
damper, means whereby the rotation of the
shaft will adjust the damper and brake
mechanism operatively related to the shaft.

25. In combination with damper control-
ling apparatus, a rotatable shaft, locking
means comprising a member carried by said

95
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shaft, and engaging and disengaging ele-

ments cooperating therewith whereby said
shaft 1s held against rotation, means for
automatically disengaging said elements for
releasing the shaft, means for rotating the
shaft when released including a gravity
member, means supported by one of the en-
gaging elements and adapted to be directly
engaged and positively moved by said mem-
ber for resetting the said locking means, a
furnace damper, means whereby the rota-
tion of the shaft will adjust the damper and
governor mechanism for checking the move-
ment of the gravity member. -
26. In combination with> damper con-
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trolling apparatus, a rotatable shaft, locking

means comprising a member carried by said

shaft, and engaging and disengaging cle-

ments cooperating therewith whereby said -

shaft is held against rotation, means for au-

120

tomatically disengaging said elements for

‘releasing the shaft, means for rotating the

shaft when released including a gravity

member, means supported by one of the en-
gaging elements and adapted to be directly
engaged and positively moved by said mem-

ber for resetting the said locking means, a

furnace damper, means whereby the rota-
tion of the shaft will adjust the damper and
means - including centrifugally - controlled

125

130
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 brake elements for checking the movement

of the gravity member.

97. In combination with damper control-

| ali.ng apparatus, a rotatable shaft, locking

‘means comprising a member carried by said

shaft, and engaging and disengaging ele-

~ ments codperating therewith whereby said

10

15

‘gaging elements an

shaft is held against rotation, means for au-
tomatically disengaging -said elements for

releasing the shaft, means for rotating the |

shaft when released including . a gravity

member, means supported by one of the en-

adapted .to be directly

le)ngatgeél and positively moved by said mem-
er

- furnace damper, means whereby the rota-

- 20

tion of the shaft will adjust the damper and

means for checking the movement of the
gravity member, the last recited means 1n-

cluding centrifugally-controlled brake ele-
shaft and

ments operatively related to the :
a bearmg surface surrounding the shatt

with which the said _bmke' elements are

adapted to engage. o -
98. In combination with damper control-

- ling apparatus, a rotatable shaft, a connec-

30

30

40

tion between said shaft and a damper of a

heater, a sprocket for rotating the shaft,

said sprocket being rotatable independeritly
of the shaft in one direction, a flexible mem-

‘ber passing over the sprocket, means con-
nected to one end of the flexible member and |

tending normally to rotate the shaft, means

‘comprising codperating elements for locking

the shaft against rotation, means controlled
by the temperature of the room for releasing
the shaft to permit the latter to be rotated
by the weight, and means whereby the lock-
ing elements will automatically re-set them-

selves with relation to each other to stop
the shaft. " | '

29. In combination, with damper control-

ling apparatus, a rotatable shaft, a connec-

" tion between the shaft and a damper of a

45

50

heater, a sprocket for rotating the shaft,
said sprocket being rotatable independently
of the shaft, in one direction, a flexible mem-
ber passing over the sprocket, means con-

nected to one end of the flexible member and
tending normally to rotate the shaft, means

for locking the shaft against rotation includ-

- 1ng coﬁlijemting locking elements, means con-

trolled by the temperature of the room for
~ releasing the shaft to permit the latter to.
56

be rotated by the weight, means whereby the
locking elements will positively re-set them-

~ selves with relation to each other to stop the
‘shaft, and means for preventing the weight

60

L

S

85

from suddenly stopping.

~ 80. In combination with damper control-

ling apparatus, a rotatable shaft, a connec-

‘tion between the’ shaft and a damper of a
heater, a flexible member passing over the

shaft, a weight secured to-one end of the
member for drawing the same over the shaft

or resetting the said locking means, a.

|

‘automatically

AL

to rotate the latter, means for locking the
shaft against rotation, means controlled by
the temperature of the room for releasing
the shaft to permit the weight and flexible

member to rotate the same, means for re-

setting the locking ‘means, a governor, and
means operatively connecting the governor
to the shaft for gradually stopping the

welght. . _ _
31. Inn combination with damper control-

ling apparatus, a rotatable shaft, a connec-
tion between the shaft and a damper of a
heater, a flexible member passing over the

shaft, a weight secured to one end of the

‘member for drawing the same over the shait

70

75

80

to rotate the latter, means for locking the

shaft against rotation, means controlled by
the temperature of the room for releasing
the shaft to permit the weight and flexible
member to rotate the same, means for re-
setting the locking means, a governor, said
governor including means for permitting the

parts to move.independently of the said

shaft into an inoperative position.

32. In combination with damper control-
ling apparatus, a rotatable shait, a flexible
member. passing over the shaft, a weight

connected to said member for drawing the

same over the shaft to rotate the latter,
means including locking elements for lock-
ing the shaft against rotation, means con-

90

95

trolled by the temperature of the room for -

releasing the shaft to permit the weight to

‘rotate the latter, means whereby one of the

clements will positively and

said locking |
set the other element to stop

100

the shaft, and means for rendering the

mechanism 1nactive. -

33. In combination with damper control-
ling apparatus, a rotatable shaft, a flexible
member passing over the shaft, a weight con-

nected to said member for drawing the same

over the shaft to rotate the latter, means
including locking elements for locking the
shaft against rotation, means controlled by
the temperature of the room for releasing
the shaft to permit the weight to rotate the
latter, means whereby one of the said lock-

ing elements will positively and automati-

cally set the other element to stop the shaift,
and means controlled by the free end of ‘the
flexible member for rendering the mecha-
nism inactive. o

34. In combination with damper control-
ling apparatus, a rotatable shaft, a flexible
member passing over the shaft, a weight

L connected to said member for drawing the

105

110

115

12¢

same over the shaft to rotate the latter,

means including locking elements for lock-
ing the shaft against rotation, means con-
trolled by the temperature of the room for.
releasing the shaft to permit the weight to

rotate the latter, means whereby one of the

said locking elements will positively and

125

automatically set the other element to stop 130
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the shaft, the last said means including  ranged to move between the said contacts

(7 : —
safety mechanism, and means. operatively

related to the free end of the flexible member

for operating the said safety mechanism.
35. In combination with damper control-
ling apparatus, a rotatable shaft, a flexible

‘member passing over the shaft, a weight
connected to the said member for drawing

the same over the shaft to rotate the latter,
means mcluding locking elements for lock-

‘g the shaft against rotation, electro-re-

sponsive means including a circuit for re-
leasing the shaft to permit the weight to
rotate the latter, a thermostat for control-
ling the electro-responsive means, means
whereby one of the said-locking elements
will positively and automatically reset the
other element to stop the shaft, a circuit
breaker within the circuit and means for
automatically operating the circuit breaker
to render the mechanism inactive. o
36. In combination with damper control-
ling apparatus, a rotatable shaft, a flexible
member passing over the shaft, a weight con-
nectéd to said member for drawing the same
over the shaft to rotate the latter, means in-.
cluding locking elements for locking the
shaft against votation, electro-responsive

~means including a circuit for releasing the

shaft to permit the weight to rotate the
latter, a thermostat for controlling the
electro-responsive means, means wherebv one
of the elements will positively and auto-
matically set the other element to stop the
shaft, a circuit breaker within the circuit
and means operatively related to the flexible
member for operating the circuit breaker.
37. In combination with damper control-
lnig apparatus, a rotatable shaft, a flexible
member passing over the shaft, a weight
connected to said member for drawing the
same over the shaft to rotate the latter,

means including locking elements for lock-

g the shaft against rotation, electro-re-
sponsive means including a circuit for re-
leasing the shaft to permit the weight to-
rotate the latter, a thermostat for controlling
the electro-responsive means, means whereby
one of the elements will positively and auto-
matically set the other element to stop the
shaft, a circuit breaker within the circuit,
sald circuit breaker including an arm, and
means operatively related to the flexible
member and adapted to engage and rock the
arm to operate the circuit breaker when the
welght reaches a predetermined position.

38. In combination a pair of motors, |

electro - responsive devices for respectively
controlling said motors, circuits for the
electro-responsive devices including contact:
points, a thermostat in each of said circuits
cooperating with the respective contact

points for controlling the respective circuits, |

said contacts being opposed to each other,

one extremity of the thermostats being ar-

and to respectively engage one of the con-
tacts, an additional circuit within which

the electro-responsive devices are included,

said circuit including a contact common to
both of the thermostats, the last said contact

7G

being disposed between the thermostats and

common to both of the thermostats, means

connecting the thermostats to move in uni-
son, and means whereby the position of the
thermostats may be adjusted with respect to
the respective contacts. L |
39. In combination a pair of motors, elec-
tro-responsive devices for respectively con-
trolling said motors, circuits for the electro-
responsive devices including contact points,
a thermostat in each of said circuits co-

75

80

operating with the respective contact points

for controlling the respective circuits, said
contacts being opposéd to each other, one
extremity of the thermostats being arranged

to move between the said contacts and to

respectively engage one of the contacts, an
additional circuit within which the electro-
responsive devices are included, said circuit
mcluding a contact common to both of the

posed between the thermostats and common
to both of the thermostats, means connecting
the thermostats to move in unison, and me-
chanical means under the control of the op-
erator for adjusting the thermostats to a
predetermined position with respect to the
respective contacts. '

40. In combination a pair of motors, elec-
tro-responsive devices for respectively con-
trolling said motors, circuits for the electro-

85

90

-thermostats, the last said contact being dis-

95

100

responsive devices including contact points,
a thermostat in each of said ecircuits co- |

operating with the respective contact points

for controlling the respective circuits, said

contacts "being opposed to each other, one
extremity of the thermostats being arranged
to move between the said contacts and to
respectively engage one of the contacts, an
additional circuit within which the electro-
responsive devices are included, said eircuit
including a contact common to both of the
thermostats, the last said contact being dis-
posed between the thermostats and common
to both of the thermostats, means connecting

the thermostats to move in unison, means
for varying the distance between the ther-

mostats, and means for adjusting the po-
sition of the thermostats with respect to
their respective contact points. . o
41. In combination a pair of motors, elec-
tro-responsive devices for respectively con-
trolling said motors, circuits for the electro-
responsive devices including contact points,
a thermostat in each of said circuits co-

operating with the respective contact points.

for controlling the respective circuits, said

105

110

115

120 -

N

125 ¢

contacts being opposed to each other, one -
| extremity of the thermostats being arranged 130
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to move between the said contacts and to re-

spectively engage one of the contacts, an
additional civeuit within which the electro-
responsive devices ave included, said circuit

including a contact common to both of the |
thermostats, the last said contact being dis-
posed between the thermostats and common

to both of the thermostats, means connecting
the thermostats to move 1n unison, means
for varying the distance between the ther-
mostats and means for simultaneously ad-

I justing the position of the thermostats with
respect to their respective contact points.

In testimony whereof I have signed my

| name to this specification, in the presence of 15
two subscribing witnesses, on this 27th day

of August A. D. 1908. | |
ROBERT J. DAVIS.

Witnesses:
J. H. Jocuuar, Jr.,
M. W. CANTWELL.
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