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The object of this, my present invention, is
to provide an electrically controlled auto-
matic draft regulator that will open and close

draft doors on a furnace by steps instead of

5 opening doors wide or shutting them tight.
"~ The advantage of this invention is that the
draft doors are automatically brought to the
exact position required to give the proper
draft to keep fire burning at a predetermined
10 intensity as shown and controlled on a scale.
This is a decided advantage over the up and
down condition of a fire as sometimes regu-
lated.
Also by certain mechanical changes this
15 invention can be made to operate on changes
in pressure of air, gas, water, etc., and made
to control a valve, a speed regulator on a
motor, etc.
The invention will be fully and compre-
-20 hensively understocd from a consideration of
the following detailed description when read
in connection with the accompanying draw-
ings which form part of the application, with
the understanding, however, that the im-
25 provement is capable of extended application
and is not confined to the exact showing of
the drawings nor to the precise construction
described and, therefore, such changes and
modifications may be made therefrom as do
- 30 not affect the spirit of the invention nor ex-
ceed the scope thereof as expressed in the ap-
pended claims.
In the drawings:. :
Figure 1 shows the installation of the im-
35 provement on a furnace to control front draft
door only. Other dampers on furnace can
be operated: at same time if required, by
proper use of chain and pulleys.
Figure 2 shows invention installed to op-
40 erate draft on a furnace. .
Figure 3 is a face view of a slightly modi-
fied form of the thermostatic means.
Figure 4 is # side elevation thereof with
parts in section. - :
45 In the drawings the numeral 1 designates
" a furnace, and 2 the cold air inlet duct ar-
ranged below the grate and communicating
with the ash pit of the furnace. _ .
Either in or in close proximity to the fron
-50 of the furnace 1 I fix an upstanding bracket

3. The bracket has an outer vertical arm 4
towhich is fixed a body member in the nature
of a plate 5. The plate 5, on its outer face
has at its top a heat degree scale 6 and on
the outer face of the plate 5 below the scale
6-there is arranged a flat arm 8. The bracket
and the plate 5 provide a frame and will be
hereinafter referred to as such. The plate
8 has on its outer face an indicator mark 9
to register with any of the degree marks on
the arched scale 6. Below the indicator mark
9 there is fixed on the arm 8 a bearing nut 10
that has screwed therethrough a bolt 11. The
bolt passes through a bearing 12 that is se-
cured on the outer face of the frame by a bolt
or screw 13. The outer and non-threaded end
of the bolt is headed, as at 14, and the bolt has
fixed thereon spaced enlargements in the na-
ture of stop elements 15 to contact with the
opposite sides of the bearing 12 and thereby
prevent the longitudinal movement of the
bolt. The bolt may be adjusted to bring the
degree mark 9 opposite any one of the degree
marks on the scale 6. o

Having one of its ends secured to an insu-
lating block 16 on the lower face of the arm
8 there is one end of an arched laminated
spring 17. The spring 17 is in the nature of a
thermostatic member and the second and low-
er end thereof is fixed in a contact lug 18
that extends downwardly and over the outer
face of the segmental plate or member 19 of
insulating material. The member 19 is piv-
otally secured, as at 20, to the frame. At the
opposite sides of the contact lug 18 there are
fixed on the segmental plate 19 other lugs 21
which have threaded openings therethrough
for the reception of the shanks of headed
screws 22 and 23, respectively, and the said
screws are also.in the nature of contacts.
Fixed to and extending laterally from the
lower end of the segmental member 19 there
is an arm 24 which has an outer eye end to
which is attached one of the end links of a
chain or like flexible element 25 which is also
attached to the hinged damper 2 of the fur-
nace 1.

The numeral 26 designates a shelf that
may be arranged in close proximity to the
furnace 1. This shelf affords a support for
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an electric motor 27. The motor is of the

series type and, therefore, is reversible in
~operation. The shaft 28.of the motor, in this
instance, comprises an -elongated member
that is guided in upstanding spaced bear-
.ings 29 supported on the shelf 26. The por-
tion of the shaft between the bearings 29 is

threaded and the said threaded portion is-

screwed through a threaded opening in an
10 ypstanding arm 30 formed on the inner end

- of ‘a longitudinally extending rod 81 that-

passes through a bearing opening in the outer
bearing 29. The outer end of the rod is
formed with an eye to which is attached one
15 end of a cable 82, the said cable being trained
. over a grooved wheel 33 and is directed down-
wardly and has it second end secured to the
eye on the end of the arm 24.
» . Wires connected to the house current are
. 20 jndicated in Figure 2 by the numerals 34
and 35, respectively, the wire 34 leading to
the armature in the motor and. the wire 35
- is directed toward and is connected to the
~ contact 18. The metal lugs 21 have connect-
25 od thereto conductor.wires 36 and 37, re-
spectively, and these wires are directed up-
wardly over the shelf 26 between the motor
27 and the inner bearing 29 and terminate
in fixed contacts 38 and 89, respectively.
80 Wires 40 and 41 lead from the fields of the
motor and mer
_contacts 42 and 43, respectively, the said
“spring contacts being normally in engage-

ment with the outer faces of the fixed con-

35 tacts 38 and 39, respectively. The offset end
30 of the rod 31 has a non-threaded opening
therethrough for the passage of a rod 44
whose inner end is headed, as at 45, and the

" said head is arranged between the spring

40 contact members 42 and 43." Adjustably fixed

. on the rod 44 there are spaced stop members

46 and 47, respectively, the same being ar-

ranged in the opposite sides of the ofiset end
or arm 30 of the rod 81.. The rods 31 and 44
comprise the circuit. breaker of the improve-

‘ment and the circuit breaker is operated by

the turning of the shaft 28 of the motor 27.

. 'The operator adjusts the bolt or screw 11

to bring the mark 9 on the plate 8 opposite

any one of the degree marks on the scale 6
to accord with the heat temperature desired
in the house. This adjustment changes the
relative position of the bi-metal spring 17
- and the contact 18 thereon with respect to the

86 contacts 22 and 28. ‘As the fire in the furnace
dies down and the laminated thermostatic

spring 17 is permitted to cool, the spring will .

contract and will swing the member 18
against the screw contact 23. ‘This will cause

€0 the operation of the motor to be started and
which, through the medium of its screw
shaft, will impart a longitudinal movement
of the rod 81 in the direction of the motor,

. thus drawing the cable 32 to cause the same

‘85 to break contact between 18 and 23, stopping

. into spring switches or
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motor and together with the chain 25 to open
the draft door 2 to a slight degree so that the
fire in the furnace will be increased. How-
ever, if the furnace gets colder and more
draft is needed the same operation is re-
peated until the draft 2 is wide open and the
turning of the motor shaft will bring the
arm or offset- end of the rod 31 against the
contact 46, thereby imparting longitudinal
movement to the rod 44 to cause the head 45
thereof to engage with the spring switch
or contact 43, breaking the circuit and stop-
ping the motor. The pull upon the cable 82

70
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" and the chain 25 is not sufficient to swing the

segment 19 to bring the contact 18 into en- 80

gagement with the contact screw 22, but when
the combustion in the furnace increases to a:
degree that will cause the thermostatic lami-
nated spring 17 to expand the contact 18 is

brought against the contact screw 22 and.the 85

.damper drops a trifle which swings the seg-.

mental member 19 to bring the contact screw:
992 away from the contact 18 so that the mo-
tor will be stopped. When the contact 18 en-:
gages with the contact screw 22 the motor is #0
operated in a reverse direction to that previ-
ously described which causes the screw shaft .
28 to move the rod 31 to bring its offset end
or arm 30 against the stop 47 and to further
move the rod 44 to canse the head 45 to en- 95
gage with the spring contact 42 and to bring
the same away from.the fixed contact 39
which, of course, breaks the circuit and stops
the motor. Thus it will be seen that the de-
vice is entirely automatic in operation: _
* The heat may be regulated by a remote con-
trol. The control includes a heat degree scale
48, a rack 49 to one side on the outer face
thereof, a headed element 50 having a stem
to be. received between the teeth of the rack
and carrying an indieator finger 51 to be dis-
posed opposite any of the degree marks on
the scale 48. The finger has attached thereto
a cable 52 and this cable is connected to an
arm 53 that extends from a headed member
54.  The member 54 is round in plan and is
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-pivoted, as at 55; to the plate 5 and is also

pivoted to the arms 8, as at 7. The bearing
10 holds the upper end of the arm 8 steady
'so that movement of the pivot point 7 will,
at the same time, move the lower portion of
arm 8 and also the contact 18.  Thus should
10 be moved, say one-fourth inch to the left,
by means of the bolt 11, and the point 7 moved
to the left 14 inch by means of the arm' 53,

115

120

.then the whole arm 8 will be in a position

one-fourth inch to the left of its first position -

and the contact 18 will also be one-fourth inch

to the left of its original position. After the =

device is adjusted the operation of the con- 125

trol arm 53 takes care of any changes that

may be required. S
The insulated segment 19 is controlled in

its swinging movement-by the arm 24 which

is in turn controlled: by th{cable 32 con- 130
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nected with the rod 31 of the. circuit breaker.

In Figures 3 and 4 the plate 5’ has its up-
per edge rounded and is provided on its outer
face with a -heat degree scale. The plate 8’

is pivotally secured on the plate 5" in the

~ same manner as the plate 8 is secured to the
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plate 5, and to the lower end of the plate 8’
there is connected the arm 53’ similar to the
arm 53. The plate 8" has its upper edge
notched, as at 56, and received in this notch
there is'a pin 57 carried by a cutter arm or
finger 58 that is pivotally secured to the plate
5. To the outer face and adjacent to the
upper end of the plate 8’ there is fixed an
insulating block 16" on whose outer and angle
end there is secured an arched laminated
spring 17/, The thermostatic spring 17" has
attached to its free end the upper and round-
ed portion of a depending arm 59 that car-

ries a contact lug 18" movable between the

adjustable contacts 22 and 23’ on the seg-
mental plate 19’. The segmental plate 19’ is
pivoted, as at 20", to the plate 5" and carries
on its lower end the arm 24’. The parts just
described are practically similar and for the
same purpose as those previously deseribed.
Having described the invention, I claim:

1. In an auntomatic damper control, a re-

versible electric motor wired to a source of
electricity, a circuit breaker, a rod movable
longitudinally by the motor and operable in
such movement to move the circuit breaker
when the rod has nearly reached the limit of
its longitudinal movement in two directions,
a pair of fixed contacts wired to the fields of

the motor, movable switches in the path of-

engagement.with the circuit breaker engag-

ing such contacts, a pivoted segment having
adjustable contacts thereon wired respective- .

ly to the switches, an arm extending from the
segment, a flexible element corinected to the
damper of a furnace and to the arm of the
rod, guide means for the flexible element, a
thermostatic spring having one end fixed and
its other end provided with a contact which
is arranged between the adjustable contacts
and the segment and said spring contact and
wire being wired to the contacts on the seg-
ment. ’ ‘ _

2. In an automatic damper control, a re-
versible electric motor wired to a source of
electricity, a circuit breaker, a rod movable
longitudinally by the motor and operable in
such movement to move the cir¢uit breaker
when the rod has nearly reached the limit of
its longitudinal movement in two directions,
a pair of fixed contacts wired to the fields of
the ‘motor, movable switches in the path of
engagement with the circuit breaker engag-
ing such contacts, a pivoted segment having
adjustable contacts thereon wired respective-
1y to the switches, an arm extending from the
segment; a flexible element connected to the
damper of a.furnace and to the arm of the
rod, guide means for the flexible element, a

3

thermostatic spring having one end fixed and
its other end provided with a contact, which

is arranged between the adjustable contacts

on the segment and said spring contact and
wire being wired to the return wire of the
circuit, a swingable plate on which the
fixed end of the thermostatic spring is se-

70

cured, and adjustable means for swinging and

holding the plate at determined angles.
"~ 3. In an automatic  damper control, a re-
versible electric motor wired to a source of

electricity, a circuit breaker, a rod movable

longitudinally by the motor and operable in
such movement to move the circuit breaker
when the rod has nearly reached the limit of
its longitudinal movement in two directions,
a pair of fixed contacts wired to the fields of

_the motor, movable switches in the path of

({]
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engagement with the circuit breaker engag-

ing such contacts, a pivoted segment having
adjustable contacts thereon wired respective-
ly to the switches, an arm extending from the
segment, a flexible element connected to the
damper of a furnace and to the arm of the
rod, guide means for the flexible element, a
thermostatic spring having one end fixed and
its other end provided with a contact wlich
is arranged between the adjustable contacts
on the segment and said spring contact and
wire being wired to the return wire of the
circuit, a swingable plate on which the fixed
end of the thermostatic spring is secured, said
plate being of insulating material and having
an indicating mark thereon, a heat degree
scale opposite the indicator mark, and ad-
justable means for swinging the plate to
bring the mark thereon opposite any of the
heat degree scale marks. ;

4. In an automatic damper control, a re-
versible electric motor wired to a source of
electricity, a .circuit breaker, a rod movable
longitudinally by the motor and operable in
such movement to move the circuit breaker
when the rod has nearly reached the limit of
its longitudinal movement in two directions,
a pair of fixed contacts wired to the fields of

“the motor, movable switches in the path of

engagement with the circuit breaker engag-
ing such contacts, a pivoted segment having
adjustable contacts thereon wired respective-
ly to the switches, an arm extending from the

85
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segment, a flexible element connected to the -

damper of a furnace and to the arm of the
rod, guide means for the flexible element, a
thermostatic spring having one end fixed and
its other end provided with a contact which
is arranged between the adjustable contacts
on the segment and said spring contact and
wire being wired to the retirn wire of the cir-
cuit, a swingable plate on which the fixed end
of the thermostatic spring is secured, and ad-
justable means for swinging and holding the
plate at determined angles, said means in-
cluding an arm fixed on the plate, a degree

120
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scale, a mark opposite the scale and a pointer 130
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element directed toward the scale, an operat-
ing handle for the pointer element havin% a
part engageable with the rack and a flexible
connection between the pointer element and
p the arm, : ) . Co
5. A reversible electric motor having a field
wire connected thereto, a screw shaft operat-
" ed by the motor, bearings for the shaft, a rod
having an angle end threadedly engaged b
10 the shaft, a headed member movable throug
the bearings and likewise movable through-
the angle end of the rod, adjustable stop ele-
ments on the member and said headed mem-
ber comprising a circuit breaker, fixed con-
15 tacts wired to the fields of the motor, oppo-
sitely disposed swingable switches engaging
the contacts and said switches being in the
path of engagement with the head of the cir-
cuit breaker, when the latter is moved by the
20 rod in either of two directions, a pivotally -
supported segmental plate of insulating ma- -
terial, adjustable contacts thereon wired to
the respective switch members, an- arm ex-
tending from the segment, a pivotally sup-
25 ported plate of insulating material, a coiled
thermostatic spring having one end fixed to
the plate and its second end provided with a -
contact which is arranged between the ad-
justable contacts on the segment- and the
30 spring contact being connected to the feed
wire, said plate having a mark on the upper
end thereof, a heat degree scale opposite the
said end of the plate, a means located adja-
cent to the plate or located remote from the
35 plate for swinging the plate to arrange the
mark thereon opposite any of the marks on
the heat scale, flexible elements connected to
the rod, the arm and to the draft-door of a
furnace and guides for said elements.
40  In testimony whereof I affix my signature.
' ’ * ARTHUR D. SHILAND.
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