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i2 Claims.

This invention relates to an improvement in
contrel instruments of the kind used in connec-
tion with power operated valves or like devices
t0 govern the value of & variable, and particu-
larly concerns an improved means, adapiable to

various kinds of standard insiruments, for main- -

_ taining a predetsrmined ratio weitween the value
of a controlled or dependent variabie and that of
another variabis, the latter belng mdependent or

controlled from ap sxternsl SoUrse

Ons a’f)'ocz} of this inveniion iz w0 - provide
means whichi may be sdvantageously used either,
to eontrol & mz:end‘em variablz in a b accord-
ance with .,;:p changing vaius of an i'xdependent,
variabie, o accordance with some othey func-
slon of a‘;‘iﬂ_@ 2 in value, that is, the change
1 valus of dzpendent variabis may desirably

be 3 hm—*a“ : on of the changs in value of
rariabis, the value may vary
am ~-=e song or Other
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while the corrvesponding arms
menis heve thely plvolal points a mnged in
3T dmd reintion, a8 shown in “:y J nited States
Paa 4 Mo, 3,002,586, the device kerein shown and
describe? is soually well adapisd for cltber kind
T &S emn?m
wer obiech of this invention 1o pro-
vide & ratic control mechanism which may b2 set
to maim;ain the selected value differsntial by the
ssine means normally used in the instmiment for
determining ths control seiting of o single vari-
abie, the set difference being indicated or re-
corded on the usual scals of calibration.
in carrying out the preferred form of this in-
vention, I have susstituted for the usual operst-
ing connections between the ﬂondltmn rasponsive
elements, such as helical coils, g the power
conirolling d such as & :m&zie azod flapper,
a movemeni comprising four separate members
having the general configuration of & parsllelo-
gram, namely, & four-sided figure in which the
cpposite sides are always substantially parallel
during all operating positions, and by combining.
an adi‘a._stabie cam with one of these members I
vary the nozzle-flapper relation reiatively to the
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coil moverment to obiain the control differential
reguired,

Because of the configuration of these
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5 serves o indicate the diffsrential

parts, I am able to produce the resulis desired by
means of a simple and effective mechanism.,
The invention will be more fully understood,
and further objects and advanfages will appear
from the following description itaken in conmsec-
tion ‘with the accompanying drawing, in which:
Fig. 1'is a front elevation of a portion of an
aiv-operated indicating pressure controller show-
ing an operating and indicating mechanism sm-
bodying my invention which 1s seh w mamm;
linear operating d:ﬁpr ential beiw
ables as indicated on the seals ¢
Fig. 215 a diagrammatm view of
mechanisin liustrated in Pig. 1 7l
tion of the parts when the leadip
ent pressure increases by an «amcum
the calibrated scaz\.
Fig. 3 is a view
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trolled préessure is incresssd correspon:
Having reference to Fig. 1 of the ﬁrawm«
perating mechanism of an indicating rabio px
surc controller is shown muu% d on a sulbadle
backing plaie $ by wihich ths assembiy may Lo

nonvnmemlv attached to an mm umsnd case 0ot
illustrated. The mechanisin is provided with in-

dicating oointers 18 ond i1 an d z, seting indicator
§2, herein shown as adepted tc cooperaie with 2
pressure scals 13, it being undersiood ihat the
peointers and scale may be replaced by pen arms
and & chart if desired, and fucther that the ~“3.ev"%ca
is equally well adapted for the control of f{em-
peraturs, level, rate of dow or other variable,

At 14 is an assembly suppors including a cir-
cular portion i3 and an extension {3, the circular
portion being rotatably mounted on the backing

plaie 8 by means of o fixed besring ring {7 and

‘having & gear segment i8 meshing with a pinion

13, which is in turn mounted on o shaft 28, The
shaft 23 may be provided with & squar"d end
suitable for a key, not shown, by which the as-
sembly support arm may be rotated in a clock-
wise or counter dirsgtion. The setting indicator
{2 is aiiached to the circular portion 15 and
seiting in a
manner to be described. The exiension {§ may
carry o nozzle 21 mounted on a member 22 se-
cured %0 the extension. Cooperating with the
nozzle 21 is o Happer 23 secured at one end $0 a
zam follower arm 2§ and pivotally supporied at
35 to the extension 8. The ;rce and of cam fol-
lower 24 is supported on a cam 38 to be described.
‘While ¥ have herein shown one type of nozzle-
flapper construction, it wiil e undersiocd that
any usual conirol mechanisin may be employed.

A convenient operating duid, 'm‘ exampie, air
may be supplied under pressure {6 the roz_.le 21
$hrough a line 2§ having a restricted oriflce 21.
A pipe 28 may connect the nozzle lne with a
motor valve 8, herein shown in conventional
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menner s governing fluld flow through s line
Y to vary the value of a dependent variable, or
the pipe 28 may connect with any other power
operated device suitable for governing any de-
pendent variable, the value of which may be de-
-slrably controlled in some predetermined relation
to the value of an independent variable. The
nozzle 21, line 26 and pipe 28 constitute & simple
form of pressure system for actuating power
operated devices, as referred to above, either di-
rectly or indirectly through a pilot of any stan-
dard construction, the particular form of pres-
sure system employed being immaterial to the
present invention. . .
The ratio movement by which & selected ratio
between the value of the controlled pressure and
the value of the independent pressure may be es-
iablished and maintained is comprised essential-

1y of four members which are so arranged in re- -

spect .to their relative positions and movements
as substantially to constitute & parallelogram un-
der all conditions of setting and control. These
members comprise an arm 29 rigidly secured to a
pivot shaft 36 to which the pointer !f is also
rigidly secured; an arm 3! rigidly connected to
the pointer 10 which is in turn mounted on a
pivotal shaft 32, the shafts 30 and 32 being here-
in shown as arranged in straddled relation in-
stead .of having a common center of rotation as
is also ususl; and a lever 33 and link 34, the lever
being pivoted at one end to the free end of the
arm 29 and at its other end being arranged to
carry the cam 35, and the link being pivotally
connected to the lever 33 and arm 3f as shown.
The cam 35 may be adjustably secured to the le-

ver 33 by means of a frictional mounting such as

a screw 36 or the like.
‘The pointers (0 and il may be actuated by

i

12',234‘;,795 ,

b

pendent variable is some multiple or sub-multi-
ple of the value change of the independent vari-

- able by swinging the cam about its mounting on
- arm 33. When the cam 85 Is tilted in a counter-
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clockwise direction about its pivot 36 the value
of the dependent variable changes as a sub-
maultipleé of the value change of the independent
variable, and when the cam is tilted clockwise

‘the opposite occurs. By changing the shape of

the cam the value changes may be made to con-
form to-a sguare root function or the like.
The operation of ihe device is as follows:

Having reference to Fig. I, assuming that the .

value of the independent variable is twenty, as

shown by pointer {8, and the dependent variable -

is to be maintained at a constant differential

. 'value of ten units higher, the assembly support
- {4 is rotated by the pinion i9 until the setting
‘indicator 12 shows a unit differential of ten on-

the calibrated scale 13. The rotation of assem-

‘bly plate {4, for example, in a counter-clockwise
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direction tc move the setting indicator (2 from
zero to ten on the calibrated scale {3, moves the
nozzle 21 away from the fiapper 23 reducing the

nozzle pressure and by means of suitable control

mechanism, governed by the pressure in pipe 28§,
causes the value of the dependent variable to in-
crease to thirty on the scale as indicated by
pointer (f.- The movement of pointer {1 to-
wards thirty on the scale swings arm &3 about

its fixed pivot 38 lowering lever 33 and cam 3§

and moves the flapper toward the nozzle 2{ to
reduce gradusally the rafe of increase of the de-
pendent variable and finally to check its increase
entirely. When the pointer {! arrives at thirty
on the scale the flapper-nozzle relation has been

.. established to maintain the dependent variable at
- that value. Thus a standard instrument setting

helical coils 37 and 38 respectively secured to the - _ .

plate § by supports 8, the former coil being re-
spensive to an independent variable, by means
of a pipe 39, and the latter coil being sensitive to
a controlled variable which it is desired to main-
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tain at a definite ratio value relatively to the in- . .

dependent variable by means of a pipe £0. The
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free end of the coil 37 is adapted to rotate an arm -

41, pivoted on a shaft 42, at the center of the
coil and is arranged to move the arm in a coun-

terclockwise direction on an increase of magni- - -

tude of the independent variabie. The pointer
10 may be operatively connected to the arm 41 by
.a link 43, by which means the pointer is posi-
tioned on the calibrated scale 13 in accordance
‘with the value of the independent variable. The
pointer 1| may be in operative connection with
the helical coil 38 by means of arm 44 and link
45 arranged in a similar manner to the connect-
ing parts described. The coil 38, which is re-
sponsive to the magnitude of the dependent vari-

able, positions the pointer tl over the calibrated

scale 13.

The cam 35. and ratio movement, including
pointer arms 28 and 31, link 34 and lever 33, de-
scribed above cooperate to position the flapper
23 in relation to the nozzle 2{ in accordance
with the relative positions of the pointers 10 and
{1.  As shown in the drawing the cam surface is
laid out substantially on the arc of & circle and
the cam is positioned in such a way relatively to
" the lever 33 and follower 24 that a change in
value of the independent variable is followed by
the same change in value of the dependent vari-
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able in order to maintain a constant differential -

between the two variables.. The action may be
varied so that the change in value of the de-

75

mechanism, which is used for setting the control
point of a single variable, may be used without
any mechanical change for setting the differen-
tial between two variables. -
Having reference to Figs. 1, 2 and 3, if it is as
sumed that the independent variable increases
forty units in the course of operation, arm 41 will
be rotated counter-clockwise by coil 31 and by
means of link 43 will move pointer {0 from
twenty to sixty. Arm 31 is thus rotated in a
counter-clockwise direction around its fixed piv-
ot 32 and by means of link 34 turns lever 38 and
cam 35 in the same directicn about the pivotal
connection of said lever with arm 28. Movement
of cam 38 as described serves to raise follower 24
and consequently flapper 23 from the position
shown in Fig. 1 to that shown in Fig. 2 thereby
effecting an increase in the value of the depend-
ent variable. Increase of value of the dependent
variable will cause helical coil 38 to unwind and
rotate arm 44 in a counter-clockwise direction.

‘Link 48 will thus move pointer {1 from its posi- °

tion at thirty on scale 13, as shown in Fig. 1, to
position seventy on the scale as shown in Fig. 3.
As pointer {1 approaches seventy the arm 28 is
turned countercleckwise around fixed pivot 36,

and lever 33 and cam 35 are lowered to cause the

flapper 23 to approach the nozzle 21 to reduce
gradually the rate of increase of the dependent
variable and finally to check its increase entirely.
‘When the pointer Ii arrives at seventy the re-
quired nozzle-flapper relation is established to
maintain the unit differential between the vari-

‘ables. If the independent variable decreases in

value, the opposite occurs. :
In general the operation of the ratio movement

is such thgt the selected differential is deter-
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mined by the hand setting, and thereafter the

. independent variable.establishes the control set-
-ting for the dependent variable around which the
: dependent variable. ‘operates.  While one partic-
‘ular form of the invention has been described in
_detail in order that the constructional features
.may be clearly understood, it will be obvious that
.the detailed character. 6f the description is not
. intended as definitive of the scope of the inven-
-tion, the underlying principles of which’ may be
embodied in various rorms :
-In the claims:
1, A.ratio control movement for connecting

10

driving members and a driven member and in- -

cluding:in: combination, a lever. having a fixed
_plvot which is rotatable about its pivot in ac-
cordance with movement of one of said driving
members, & floating lever pivotally mounted on
sald lever at a point apart from its fixed pivot, a
second lever having a fixed pivot approximately
“at the pivotal mounting of said first lever which
is rotatable about its pivot in accordance witn
movement of another of sald driving members, a
link pivotally connected to said second lever and
to.said floating lever at points sut.stantially equi-
‘distant from the pivotal mountings of each of
said levers having an effective length substan-
tially equal to the effective length of sald first

- lever, and means operatively connecting said

floating lever with said driven member, -said
means and said link and levers combining, when
. the levers having fixed pivotal mountings are ro-
tated in the same direction by said driving mem-
bers, to effect movement of said driven member
in cne direction by one of said driving members
“and in the opposite direction by another of said
driving members,

2. A ratio control movement for connecting
driving members.and a driven member and In-
‘cluding in combination, a lever having a fixed
pivot which is rotatable about its pivot in accord-

ance with movement of one of said driving mem- -

bers, a floating lever pivotally mounted on said
lever at a point apart from its fixed pivot, a sec-
~ond lever having a fixed pivot approximately at
the pivotal mounting of said first lever which is
rotatable about its pivot in accordance -with
movement of another of said driving members, a
link pivotally connected to said second lever and
“to said floating lever at points substantially equi-
distant from the pivotal mountings of each of
saxd levers having an effective length substen-
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equidistant from the pivotal mountings of each
of said levers having an effective length substan-
tially ‘équal ‘to the effective length of said first
lever, said floating lever having a free end ex-
tendlng beyond its pivotal connections, a cam
molmted on ‘the free end of said floating lever,

. sald cam and said levers combining, when the

levers mounted on-fixed pivots are rotated in the

“same direction by said driving members, to effect

movement of said driven member in one direction

by one of said driving members and in another

direction by another of said driving members.
4 A ra,tio control movement for connecting

driving members and a driven member and in-

cluding in' combination, a lever having a fixed

- pivot which is rotatable about its pivet in ac-
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cordance with ‘movement of one of said driving
members, a floating: lever pivotally mounted on
sald lever at a point apart from its fixed pivot, a
second lever having a fixed pivot approximately
at the pivotal mounting of said first lever which

"is‘ rotatable about its pivot in accordance with

movement of another of said driving members, a
link pivotally connected to said second lever and
to said floating lever at points substantially equi-

. distant “fromm the pivotal mountings of each of

said levers having an effective length substantial-
1y equal to the effective length of said first lever,
a cam mounted on said floating lever, ssid cam
and said link and levers combining, when the
levers mounted in fixed pivots are rotated in the
same. direction by said driving members, to effect
movement of said driven member in one direction
by one of ‘said driving members and in another
direction by another of said driving members,

‘and mesans for tilting said cam in respect to said

driven ‘member to vary the ratio of movement
Imparted to said driven member by one driving
member in respect to the movement imparted by
another driving member.

5.A ratio control movement connecting driv-
ing members and a driven member and including
in" combination, a pair of angularly disposed
members having fixed pivots each of which mem-
bers is rotatable by a driving member, a second
pair of angularly disposed members pivotally
mounted on said first pair of members and pivot-
ally connected to each other substantially to form

- in conjunction: with ‘said first pair of members a

60

tially ‘eqiial to the effective’ length of said first

lever, a cam mounted ‘on -said floating lever in
operative connection with sald driven member,
said cam and sald'link and levers combining,
when the levers motinted on fixed pivots are ro-
tated in the same direction by said driving mem-
bers, to ‘effect movement of said driven member
in one direction by one of 'said driving members
and in another dlrectlon by another of said driv-
‘ing members.

3."A ratio control’ movement for conneciing

driving members and-'a driven:member ‘and in-

" cluding in combination, a lever having a fixed

““pivot which is rotatable ‘about-its pivot in-ac-
" cordance -with movement of one of sald driving

members, a floating lever pivotally mounted on
“said lever at a polnt apart from its fixed pivot,
-a second lever having a fixed pivot approximately
-"at the 'pivotal 'mounting of said first lever which
is rotatable about ‘its .pivot in accordance with
movement of another of said driving members,
a link pivotaily connected to said second lever
and to said floating lever at points substantially
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parallelogram; and means for operatively con-
necting one member of said second pair of mem-
bers to said driven member, said means and said
pairs of members combining, when the members
of said first pair of members are rotated in the
same direction by said driving members, to effect

‘movement of said driven member in one direction
“by-one of said driving members and in the oppo-

site direction by another of said driving members
6. A ratio control movementi. connecting driv-
ing members and a driven member and includ-

- ing 'in combination, a pair of angularly disposed
" ‘members having fixed pivots each of which is

rotatable by a driving member, a second pair of
angularly disposed members pivotally mounted
on said-first pair of members and pivotally con-
nected to each other substantially to form in

‘combination with said first pair of members a

parallelogram, and & cam- for operatively con-
necting one member of said second pair of mem-
bers to said driven member, said cam and said
pairs of ‘'members combining, when the members
of said first pair of members are rotated in the
same:direction by said driving members, to effect
movement: of said: driven member in one direc-
tion by one of said driving members and in an-







