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6 Claims. -

This invention relates to improvements in elec-
trical draft and pressure control gauges.

An object of the present invention is to pro-
vide an instrument which aceurately indicates
g pressure or draft condifion and provided with
mechanism which can be set to control a pre-
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determined draft or pressure as desired by means

of electrically controlled apparatus. The control
gauge may be set to hold a predetermined: draft
or pressure and any variation of the indicated
draft or pressure from the predetermined setting

causes a- charge in electric circuits connected

with the gauge so as to return the controlled
apparatus to the predetermined draft or pressure
condition.

Another objeet of the present invention is to
provide in a confrol gauge of the type described

an elecfric switch adapted to make or-break a

contact upon the slightest chiange in the pressure
control device, together with means for adjust-
ing the position of the electric switch relative
to the confrel device so that a predetermined
pressure or draft condition may be maintained.

Other objects and advantages of the present
invention will be apparent from the accompany--

ing drawing and description and the essential
features thereof .will be set forth in the claims.

In the drawing, Fig. 1 is ‘a front elevational
view of my improved mechanism with the front
cover of the gauge housing removed so as to
better show the parts; Fig. 2 is a sectional view
of the same taken along the line 2—2 of Fig. 1;
while Pig. 3 is'a wiring diagram showing a typical
use of the gauge.

In the housing or box 0 is mounted a pressure
or draft control chamber i comprising & hollow
‘base member | Ig having its top wall entirely or
partially formed of a flexible diaphragm member
{{b held in place by a top frame member flc,
It will be understood that a conduit is connected
to the threaded boss I Id leading to the apparatus
in which a given draft or pressure condition is
to be maintained. For instance, I contemplate
that the device here shown in one application
may be used to control the draftin a boiler set-
ting by varying the position of the draft comntrol
damper by means of an electric motor which
may be operated to open or close the damper
‘by means of the electric switches of my improved
gauge, as will be hereinafter more fully explained.
Connected to the central portion of the dia-
phragm b is a rod 12 extending vertically up-

Secured: to. the: top of the housing 10 is an in-
verted U-shape: bracket: 3 which at its lower
end supports the shaft 4 of an oscillatable mem-
ber 15. The shaft 14 is supported in a substan-
tially frictionless manner by mounting its pointed.
ends: in: cone cups I8 and 1. The member {5

_is rigidly fixed on. the shaft (4 by means of the.

nuts indicated. To a. lateral arm 15a of this:

- member is connected the clevis. 12a for the pur-
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pose of transmitting the movement of diaphragm:
ffb to the oscillatable member 5. An upwardly
extending boss 15b of the member 15 carries a
pin. I8 adapted to operate a switch actuator: as
wilk later appear. Another arm 15¢ of the mem-
ber I5 supports an adjustable weight 19. A dial
pointer: 20 is rigidly secured. to: the member I5
and: extends downwardly and forwardly in front:
of a dial 21, the scale of which is indicated dia~
grammatically dat S; Fig. 1.

Means is provided for accurately counterbal-

- ancing the parts movable with the pointer 20:
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ward and having at its upper end a clevis 2g -

for connection to the indicating and control
mechamsm as will Iater appear.

so. that. this pointer will gccurately indicate the
pressure in the chamber [l on the dial 21, To. -
this end a counterweight 22 is supported on a
screw extending from the member {5 opposite
the arm 15¢. By adjusting the counterweight
22 one is able to accurately counterbalance the
oscillatable member 5, the rod ‘(2 and the dead’

weight, if any, of the diaphragm 1ib. Another

counterweight. 23 is adjustably mounfed on an
arm extending vertically upward from the mem- .
ber 15 immediately back of the boss I15b. 'This:
arm and the counterwelght 23 have been omitted
from Fig, 1 to avoid confusion. The member 23
may be adjusted so as to accurately counterbal-
ance the pointer 20. The arrangement of these:
parts is such that if it were not for the weight
{9 the pointer 20 would remain in any position
on the scale S to which it might be moved.

Weight 9 then acts as a pendulum tending to
return. the pointer 20 to the left-hand end or
zero end of the scale S when the pressure or
draft in the chamber #1 is in fact zero. Obviously
then the positionr of the pendulum weight 9 on
the arm ibc will govern the movément of the

pointer 20 over the graduations of the scale S .

in response to changes in pressure conditions in
chamber If.

A bracket 24 is osc111~atably mounted on a pivot
coaxial with the shaft (4. For this purpose a
pivot screw 2% is threaded into the bracket 13 -
around the cone cup screw 16, The bracket 24
has a bearing on'a shoulder of the screw 25.

"Fixed to the bracket are a pair of switches 26

and 27 having their ‘control buttons 26¢ and 2Ta’




2
. spaced apart on opposn:e sides of and closely
-adjacent the switch actuator 28. This actuator

“is pivotally mounted on a pin 29 secured in-the.

‘bracket 24. -If necessary or desirable a. roller 54
--may be affixed to the upper wall of the U-shape

bracket :13:s0 as to. guide the oscillation of the:
The lower end of the actuator 28

bracket. 24..
is bifurcated. to engage, the pin I8.

The position of the bracket 24 about its pivot
is.controlled by a nut 30 threaded upon a bar 31
- which is rotatably mounted in the opposite side
walls’ of the housing 10 and. manipulated by a
knob 32. ‘A pin 30¢ on thé nut engages in a slot
on the lower end of the bracket 24. A pointer

33 is rigidly fastened to the bracket 24 and exs.
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If the draft should increase, the pointer 20 will- -
move in a counterclockwise direction or toward
the right on the scale:S. ‘This will move pin 18
in a ‘counterclockwise direction which will oscil---
late the actuator 28 in a clockwise direction en- -
gaging the switch button 26a so ags to close switch
26. Referring to Fig.- 3, the circuit will then be .
from the line I, and binding post 40 through line -
46, switch blade 45, line 47, switch -26, lines 52
and ‘53 to binding post 42, thence through the

- motor winding to binding post 43 and through

line 51 and binding pest. 41 back to the line Le,
This will operate the control motor:in a direc-

_ tion to close the damper which will decrease the-
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tends parallel to the pointer 20 so as to be read

*upon the same scale S.© In Fig. 1 the pointer 33
" -ig-set to control the draft at a point in the mid
portion of the scale S and the pointer 20 is set
to indicate a neutral position of the switches 26
and 27, 1. e., the device is-satisfied and the con-

“ trol gauge is inoperative at the moment.
- A typical wiring diagram illustrating the use of
this device is shown in.Fig. 3. .Referring back
~for a'moment to Fig. 1, it will be understood:that
" “the binding posts 21b of switch 2T are connected

draft and cause the return of pointer: 20 to the:.
position of Fig. 1 so-as to open switch 26 and
‘stop the control motor. -'Thus.the tendency is ‘at
all times to operate the control motor upon an

' increase or decrease of draft from the condltlon

20

indicated by the pointer 33-to return the draft
conditions -to that predetermmed by the setting

- of the pointer 33.
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By rotating the - knob 32 the nut 30. can _be
moved to the right'or left away from the position
of Fig. 1 so as to oscillate the bracket 24 to either

wone of the dot-dash positions ‘partially-shown. to-

by flexible wires to binding posts: 34 and-35on a -

board 36 which is supported on: a suitable bracket
31T mounted on. the: pressure.chamber structure
-
switch.26 are connected .to the binding posts. 38
and 39. Service wires Liand Lz from a source
- of electric.current are connected to the binding
posts-40-and 41. The binding posts 42, 43 and
- -84 are connected to the electrical apparatus to
-be controlled. For instance in the application of
the device to draft control above mentioned, it is

.. -assumed that the draft damper would bé opened

and closed by-a reversible. motor, the.common
wire for which'is connected to the binding post
43, the wire for operating the motor in direction
to close the damper would be connected to the

“-post 42, and the wire for operating the motor:in

-direction to open the damper would-be connected
to:post 48, - A switch blade: 45 is:controlled by a
button 45a¢ mounted- on the front cover {0a of
the: housing 10. .Several - contacts are provided
for the switch blade. 45 as' indicated in Fig. 3.
- The position of the switch blade there shown is
on: the .button for automatic control- which will
-presently ‘be described. Buttons are also pro-

.+ vided for maximum'or minimum, and-:an’ “off”
- position of the switch is shown also:

“The operation of my improved device is ‘as fol-
lows: With the parts in the position shown in
full lines 'in Fig. 1, if ‘the draft decreases the
‘pointer 20 will move in a clockwise direction or

toward the ‘left on the dial scale S. This: will-
= cause the pin 18 to 'move in a clockwise direc-

*tion which in turn will move the actuator 28 in
a counterclockwise direction to press against the
button 27a so as to close switch-21.. Referring
now. to. Fig. 3, a circuit is contemplated from
L: through line 46, switch blade 45, lines 47 and
48, switch 27T, lines 49 and 58 to binding post 44,
then through the winding of.the control motor
back to'binding post 43 and through line 51 back
to the-other side of the supply line I at binding

. post 41,  This will operate the control motor in
a-direction to open the damper and to increase

- the draft so that the pointer 20 will return to-
ward alinement with the set pointer 33 or to the
position of the parts shown in full line in Fig. 1,
whereupon switch 27 will open and the control

< apparatus will sfop.- .

In ‘a like.manner the binding posts 26b of-
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the left and right.of the full line position -of
Fig. 1. This of -course will carry the switches
and the actuator along with the bracket so.as to
set the device to. control any draft desired.

It should ‘be understood that the sw1tches -26
and 27 are preferably of a character like that -
shown in Patent No. 1,960,020, granted May 22,
1934, to P. K, McGall. ‘These switches require

; only an extremely slight movement of the control
buttons 26a and 27a to cause full operation of

the switches.” Furthermore they require very lit- .
tle pressure on the control buttons for the opera- -
tion of the switches and therefore practically ‘no -
load upon the diaphragm [ !b. and the connecting.
parts. . In other words these switches are of such .

a type that thé accuracy of the draft indicating.
pointer. :20 is-.not .affected -at all for practical =
purposes.. It ‘will be noted that actuator 28 has

a very-long lever arm from [8.to 29 as compared -
to- the lever arm from 26a or 27a to 29 so that

the very. light pressure necessary to operate the

b0,

switch. buttons requires a still lighter pressure
at the point 18.
ment of the diaphragm 11b is necessary to cause

. closure of -either of the switches 26 or 21, that
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the device -may be set to. operate on one one-.
hundredth or two one-hundredths of an inch wa-
ter ‘gauge change in draft pressure from the pre-
determined setting of the pointer 33. o

I have thus provided a very accurate and sensi-
tive.draft indicator and a very-sensitive  draft
control device which is adapted to hold-a- given
draft  condition within- as close limits ag: could
possibly be desired under the most exacting: con-
ditions. - All of this is accomplished: with  the
minimum number of operating -parts in the con-
trol gauge and these parts -are of rugged con-
struction and very simply connected for their:in-
tended use. ‘The switches 26 and 27 are adapted:

for use with the customary line voltages and. -

"~ therefore such current may be connected at the .-
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binding posts 40 and 41 and the device is ready:
to control any ‘standard motor-connected to the

- binding posts 42,43 and 44,

The description herein: is related to the use of:
my device for the control of draft, but it is-equal-
1y useful for the: control .of pressure. by a slight
change in the linkage at the poin{ 12; A suitable

. linkage for substitution at this point so as. to.

Furthermore such a slight move- -
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adapt the device for pressure control is illustrated
and described in my copending application Serial
No. 383,965, filed March 18, 1941,

What I claim is:

1. A control gauge comprising means forming
a pressure chamber and having a flexible dia-
phragm wall, an oscillatable member, connecting
means for oscillating said member responsive to
movement, of said diaphragm wall, means for
mounting a pair of switches having operating
buttons spaced apart, said buttons being disposed
in opposed relationship and directed towards each
other, an actuator lever pivotally mounted be-
tween said buttons for alternatively operating
one or the other of said switches, said lever hav-
ing a shorter arm for engaging said buttons, and
there being an operative connection between a
longer arm of said lever and said oscillatable
membper.

2. A control gauge comprising means forming
a pressure chamber and having a flexible dia-
phragm wall, an oscillatable member, connecting
means for oscillating said member responsive to
movement of said diaphragm wall, a dial pointer
on said oscillatable member, means counter-
weighting said oscillatable member and connect-
ing means and pointer so that all of these parts
are in balance about the axis of member oscilla-
tion, a pendulum weight for governing oscillation
of said member as pressure in said chamber
varies, switch means fixed relative to said mem-
ber, and means for operating said switch means
by oscillating movement of said member.

3. A control gauge comprising means forming
a, pressure chamber and having a flexible dia-
phragm wall, a member oscillatable about a pivot,
connecting means for oscillating said member re-
sponsive to movement of said diaphragm wall, a
dial pointer on said oscillatable member, means
counterweighting said oscillatable member and
connecting means and pointer so that all of these
parts are in balance about the axis of member
oscillation, a pendulum weight for governing
oscillation of said member as pressure in said
chamber varies, a bracket mounted for oscilla-~
tion about a pivot coaxial with said member
pivot, two switches on said bracket having oper-
ating buttons spaced apart, an actuator between
said buttons for alternatively operating one or
the other of said switches, an operative connec-
tion between said member and said actuator, and
means for holding said bracket in various ad-
justed positions about its pivot.

4, A control gauge comprising means forming
a pressure chamber and having a flexible dia-
phragm wall, an oscillatable member, connecting
means for oscillating said member responsive to
movement of said diaphragm wall, means for
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mounting a pair of switches having operating
buttons spaced apart, said buttons being disposed
in opposed relationship and directed towards each
other, said switches being operable by slight pres-
sure on said buttons, an actuator lever having a
shorter arm lying between and closely adjacent
said buttons for alternatively operating one or
the other of said switches by slight movement of
said arm, and said lever having a longer arm
operatively connected  with said oscillatable
member.

5. A control gauge comprising means forming
a pressure chamber and having a flexible dia-
phragm, wall, an oscillatable member, connecting
means for oscillating said member responsive to
movement of said diaphragm wall, a dial pointer
on said oscillatable member, means counter-
weighting said oscillatable member and connect-
ing means-and pointer so that all.of these parts
are in balance about the axis of member oscilla-
tion, a pendulum weight for governing oscilla-
tion of said member as pressure in said chamber
varies, means for mounting a pair of switches
having operating buttons spaced apart, said
switches being operabile by slight pressure on said
buttons, an actuator lever having a shorfer arm
lying between and closely adjacent said buttons
for alternatively operating one or the other of
said switches by slight movement of said arm, and
said lever having a longer arm operatively con-
nected with said oscillatable member.

6. A control gauge comprising means forming
a pressure chamber and having a flexible dia-
phragm wall, an oscillatable member, connecting
means for oscillating said member responsive to
movement of said diaphragm wall, a dial pointer
on said oscillatable member, means counter-
weighting said oscillatable member and connect-
ing means and pointer so that all of these parts
are in balance about the axis of member oscilla-
tion, a pendulum weight for governing oscillation
of said member as pressure in said chamber
varies, means for mounting a pair of switches
having operating buttons spaced apart, said
switches being operable by slight pressure on said
buttons, an actuator lever having a shorter arm
lying between and closely adjacent said buttons
for alternatively operating one or the other of
said switches by slight movement of said arm, said
lever having a longer arm operatively connected
with said oscillatable member, said switch mount-
ing means being movable, means for holding said
switch mounting means in various adjusted posi-
tions, and means adjacent said dial pointer for
indicating the position of said switch mounting
means.

MORRIS W. CREW.




