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The present invention relates generally fo con-

trol means: and more parmcularly to. improveil:

srtangements and mechanisms for the seléctively
cofitrolléd operation: of & plirality of deV1ces ina
predétermined: séquencé by a- singlé cobntrol
neéans.

It i frequently désirdble that several related
devices or instruméntalities be operated sélec-
tively at different: ffmes. in-a presrranged se-

querice 4aifd in which thé setting of one of more !

of  the' devices. may be overridden: In: suck.in-
stances it is also advantageous; particularly in the
operation: of: aircraft; that the mechanism: for
siccomplistiing thése operations be madé as simplé
and foolproof as possible, that it prefefably. be.

operated by & single mamtal control. megns and:
that it be automatic and.irreversible in its action

in order o' prevent disturbance of the positions to
whiclr: thé several. devices havé been. set: The
présent invention relates to improvementsin such
overriding and sequence mechanism by which the'
selective and: sequeéntizl operation of & plurality
of movable mermbers having: a- definite. interrela-
tionship; is simply and expéditiously accoms=
plished by an improved means. This invention is

particularly adapted to those installdtion; such:.

as in the cold air intake systém: for & carburéi;or’,
where it is desirdble to:provide g intalke gate or

valve: which is nmormglly: épened: by thie initiall
moventent of a control’ niember and a sécond-

auxiliary gaté whidh i§ operdblée through theé

second stage of the movement of the contror:

meémbér without further movemeént of thé frst
gafel A furthél arrangement ks that' which uti-
lizés o normally opétt cold dir’ intake door which
is closed through the initial" movément and a

secondary doo¥’ (such ag is frequently prowded-

in girferaft to draw air th1 ough! 8 fltér of from
withini the cowling €6 offset icing conditions)

opened by the further movement of the control

member

It IS accordmgly a major obJem of the' plesent‘

mventlon to provide an’ improved operatmg Sys=-
tem' and méchanism by which' g, plurality y of in-
strumentalities may be celectlvely controlled ina
desireq sequence by a smgle control ‘member: It

is a further obJect ty provide an 1n1p10ved over-

riding and sequence 'mechanisni of & ynhitary don'-
struction whlch isadapted to'be readily conriected

to-a control system having the present réquiré~ *

ments It is also an object. to provide g sifaple
and’ foolproof medns for operating automatically,
and in’ the proper sequence, & plurality. of mem-
bers' by mieans of 4 single manual é¢ontrol. An-
other-objéct of th invetition resides in' the pro-
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vision. of a uhitary oveirldlng anhd’ sequence
mechamsm Which is:automatically and p051t1Ve1y
lotked in cértain of ‘its: posmons t0 provide irre-
versibility of the connected opersting mechanism
and the devices which ara operated ther ehy:

It is a further object to provide dn overrldmg
and sequence mecharnistt of the type: descnbed
provided with giiide slots havmg improved con-
tours by which back pressure on the mechanisin
cdnnot efféct a-displacement’ of: any of’ it pa‘rts
It is.also ah object to provide o unitary mecha~
nismof the type deseribed:-which ecan be readﬂy‘
installed and connected te the respective devmes
to be operated with 4 positive actioh nd'in g pi‘e--
determined’ sequence. A further object resides iy
the provision of ‘an improved: arrangement in the
application of ' the present overridide and se:
quence mechanism to the dir intake system of an
engine carburetor.

Other forms and sdvantdges of the presenf; in--
vention will occur to those skilléd ifi'the art after
a reading of this description taken fogether with
the accompanying drawings; forming a part
hereof; in which:

Fig. 1 is a diagrammatic view of a pleferred
form of the: present overmdlng and: sequénce
mechanism as dpplied to the control gates of &
carburetor air intaké system showing: both gdteés
in the closed position;

Fig. 2 is a similar view of the mechanism of
Fig. 1, Wlth the-main gate opened

Fig. 3'is a similar view of the mecflamsm shown
in Figs. 1 and 2, with both the mdin and auxilisry
gates openeéd;

Fig. 4 is an enlarged- sme elevatlonal view of the
unitaty overriding and sequence mechanism;

Fig. 5 is an end elévational view of the mechd-
nism of Fig. 4; and

Fig: 6 is an éxploded view of ohe of thé shdmg
pins shown in the mechanism of Figs. ¢ and 5,
as taken at 6-—6 in Fig: 4.

Réferring now to Fxgs 1, 2'and 3, thé numerel'
!0 1ndlcates the fresh air intake duct such as may
be used in comunctxon with the carburetor of an
aircraft engme Thé duct 10 is provrded mth 8
sereened main air 1ntake or 1n1ét i whlch prefe1 -
ably faces forwardly in the dlrectlon in which the
aircraft trave]s in order to be addresed to the
airstream. The maln 1n1et portlon of the duct
is controlled by a main gate or butterﬁy valve 12
suitably mounted upon the adjacent.structure for
pivotation gbout its mid-portion.

To the rear of the duct {0, there is. preferably»
provided an auxiliary or emergency intake 3.
which is controlled by theé pivotally mounted gate.
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or flap valve 18, In this duct installation it is
possible to provide an air intake gate i2 which
.~can be opened by the initial movement of a con-
trol member {5 in the cockpit of the airplane, and
 the further auxiliary air intake gate {4 which is
operable through the second stage of the move-
ment of the same control member 15 in the air-
plane cockpit.” It will he understood, however,
that the improved overriding and the sequence
mechanism of the present invention, while par-
ticularly adapted to the operation of the air in-
take gates shown, is equally applicable to the
operation of other devices. '

The control lever 15 is pivotally mounted in the
cockpit of the aircraft convenient to the operator
or pilot for rotation about the axis of the pivot
16, and for movement along the control segment
or quadrant {7, fixedly supported from the air-
craft structure. To the control lever i5, there is
pivotally connected a push-pull operating rod {8,
which is pivotally attached at its other terminal
19 to an arm of a lost motion lever 2{ pivotally
mounted upon the aircraft structure. A further
push-pull .rod 20 is connected to the pivot (9
connecting the rod 8 with the arm of the lever
21, and the opposite terminal of the push-pull
rod 20 is connected to the overriding and se-
quence mechahism unit 22, = .

Referring now more particularly to the details
of the overriding and sequence mechanism shown
in Figs. 4,-5 and 6, this unit is preferably com-
prised of a pair of spaced channel elements 23

and- 24, . in a back-to-back relationship with a-

plurality of spacing bolts and washers 25 attached
to_the separated webs of the respective ‘channel
sections.
are each provided with upper curved cam guide
“slots 26 and lower guide slots 27.of somewhat
shorter.length. It will be noted .that the upper
and longer slots 26 start appreciably to the right
or prior to the beginning of the lower slot 27,
with a relatively straight inclined poxrtion begin-
ning slightly above the mid-height.of the chan-
nels and. sloping downwardly generally toward
the middle of the lower slots. The remaining
portions of each of the upper and lower slots are
substantially similar:in- curvature, but vary in
their general direction. Each-of the remaining
corresponding portions of the slots may be said

~ to be sinusoidal, or-of S-shape in curvature, with-

the upper :slots 26 slightly flatter “or -straighter
than:the lower slots 27.- The lower slots extend
generally in a horizontal direction, or parallel to
the longitudinal axis of the - channel supports,

starting to curve slightly downwardly from the 3

beginning position of the pin at the right hand
ends of the slots, swinging upwardly past their
mid-portions and then downwardly again toward
their terminal positions -at the opposite ends.

- The push-pull operating rod 29 is provided with
an apertured and. bifurcated clevis terminal 32
through which the pin bolt 28 is adapted to be
passed. The diameter of the pin bolt 28 is such

that:the shouldered washers 3! are adapted to-

fit freely thereupon and to have their shouldered
portions engaged within the- upper slots 2§ in
the channels 23 and 24. The washers 21 are ro-
tatable upon the pin 28 and engage the channels
23 and 24 from the outside, while the clevis ter-
minal 82 ‘of the operating push-pull.rod 26 is
arranged to slidingly fit freely between the webs
of the channels. The pin bolt 28 is suitably
threaded to receive the nut 33 which backs up
the washer 31 on the far side of the mechanism
‘and-this nut is suitably wired through apertutes

The webs of the channels 23 and 24.
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in the nut and the bolt to lock the same securely
together. The clevis terminal 32 is adapted to
embrace the bar link 30 which is apertured at
its upper and lower terminals to receive the pin
bolt assemblies 28 and 29, respectively.. The lower
pin bolt 29 is similarly arranged to slide within the
cam slots 271 and is similarly attached to a like
clevis terminal mounted upon the end of the push-
pull rod 34. It will accordingly be noted that
pressure exerted- upon the rod 28 toward the
overriding mechanism 22 will cause the pin 28
to move downwardly and forwardly within the
initial portion of the cam slots 26, and the link 30
will ‘serve to maintain the spacing between the

; -centers of the pin bolts 28 and 29 by causing the

latter to move forwardly in a generally horizontal
direction, moving the rod 34 in the same direction.

This push-pull rod 34 is pivotally connected at
its forward terminal to the lower arm of the bell
crank 35 which is pivotally: mounted upon the
aircraft structure. : The upper- arm of the bell
crank. 35 is pivotally connected directly to the
vertical link 38, which in turn is pivotally con-
nected to the outer terminal of the operating lever
37 for the main control gate 12. Unlike the lost
motion lever 2! for the auxiliary gate 14, the bell
crank 38 does not have a lost motion slot corre-
sponding to.the slot 38 in the lever 21, but the
link 26 .is directly pivoted thereto.. The. main
control gate 12 is accordingly adapted to be ro-
tated through somewhat less than a right-angle
as the lower pin 28 moves from the rear position
shown in Fig. 1 to the forward posifion' shown
in Fig. 2; and as the upper pin bolt 28 is con-
tinued to the end of the slots 28, the link 30 is
rotated about the axis: of the lower pin 29, which
remains in the same position-and accordingly no
further rotational movement is translated to the
main control gate 12 during this half of the
forward movement of the lever 5.

The lost motion lever 2l pivotally connected
at 19 to the push-pul] rods 18 and 28 is pivotally
mounted for rotation upon the aircraft structure

“and is provided in its upper portion with the lost

5 motion slot 38 arcuately formed with respect to

the lever pivot. A link 89 having a pin portion
at its lower terminal engageable with the lost
motion slot 38 is pivotally connected at its upper

“ terminal to the outer extremity of a further lever

40. - This lever 40 is:connected to the pivel-for the
auxiliary control gate 14-in such manner that its
rotation, by vertical movement of the link 39,
causes similar movement of the auxiliary gate 4.
The outer extremity of the lever arm 40 has con-
nected to it a tension spring 4!, which is an-
chored to fixed structure at its opposite terminal,
and continually urges the lever 40 and the at-
tached gate 14 into the closed position of the
auxiliary intake (3.

The operation of the overriding and sequence
mechanism of the present invention is as follows.
Referring again to Fig. 1, it will be noted that
both.the main inlet [{ and the auxiliary inlet 13
are closed by the control gates {2.and {4, respec-
tively. For this condition of the air intake inlets,
the control lever 15 is in its rearmost position with
respect to the quadrant I7. Assuming now that
it is desired to open the main control .gate 12
without movement of the auxiliary gate 14, the
control lever 15 is moved forwardly about the axis
of pivot 16, moving the push-pull rods 18 and 20
in the same forward direction. During this an-
gular movement of the lever 15, the lost motion
lever 21 is corréspondingly rotated due to. its
pivotal connection 19 with the push-pull rod 8.
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I:ﬁasmubh -Rowever; as' the: pivotal coninection of
tHhe Hnk: 39° it the operating mechanism for' the'
auxiliary dontrol’ gate- 14 is free to-niove: through
thie’ lost: motion: slot- 36 in the' lever 21 #no-corre-
sponding movement i§ imparted to the link 39,
thiélevér 40 or the auxiliary gate: (4, by this for:

wald- mioverient of the control lever {5:

‘Fhis-initial* forward mévement of the pusii=pull
rod' 20° causes the atfsched pin 28 to -move to the
Iiid-portion-ofithe upper-cam slots 28 as'shown: i
Fig. 2, and througt¥{hé meditith of thé 1ink-30'the’
lower pin 29 is' caused- to move: forward to the
end-of the lower sléts 27 In*doing soy howéver,
it: 1mparus similar- forward movement to' the rod
34 causmg corresponding rotation: of the bell
crank- 35, and: through the link 36" imparts: rota-
tiol to' the lever:37. THiS causes the main: con-
trol gate 12 to be rotated. into its fully opened
position’ as shown' in Fig. 2 During: this- por-
tion' of the travel-of the pin bolts 28-and 29; the
interconnectirig:link 30 rioves forward, without
appreciable change’ in the angle of its forward
dand downward slope from’ the pin 28 to the pin
29 This-angle iy slightly stéeeper than the initial
por’tlbn of the upper slots 26 through which' the

pin- 28 is moved: forward during the early part
of this- portion’ of its movement. The quadrant
T may. be suitably marked to indicate the extent
to: which thei main gate 12 has been opened. In
this: position- the miéchanism is irreversible and
rearward foreés upon:.the rod would: not: disturb:
the position 6f the'pins 28 and 29 dué to the wedg-
ing effect of the: uppér slots 28:

Eét us now assunmie that the volumie of dir be-
ing taken' thréugh the main entrance I of the
duct, with' the main control” gate 2 in-its fully
opened: pogition; is insufficient for the reguire-
ments of the carburetor or engine due possibly to
the: mobth of the dquet: Being clogged with ice,
or for other régsons, and it is: desired that this
volume: of air be' augmented by flow through the
auxiliary entrance: I3, gs-controlled by the aux-
iltary gate 14, This may be accomplished by furs
ther forward movement 6f the hand:lever {5 absut
its pivot: 16 by which corresponding movement. is
transmitted:to the push-pull rod: I8 which rotates
the lever-21 gbout its pivot. Sitce the end of the
link: 39 Ras-dlreddy reached: the end: of the 16st
mbotion slot 38; as indicated: in: Fig. 2, the: rota=
tiow of the lever-21 is riow positively transmitted
without- any lost: motion: to the link 39 and the
lever 40; and the auxiliary control gate {4 is
caused to be-opened dgainst the oppdsition of the
tension spring’ &41. During this movément of the
lever: I5-and corresponding rotation of the levers
2tand40andthegate | 4; the push-pullrod2dcauses
continued- ferward and upward rmevement of the
pin bolt 28 along the guide tracks: 26. As the
guide tracks 26 and 2T extend forwardly, they
diverge in direction-to-such an extent that when
the:upper pin 28 reaches - the end- of the upper
slots-the-link- 3¢ has been- rotated from its rela~
tively. flat, inclined attitude: of Pig. 2, to its sub~
stantially vertical attitude shown in: Fig. 3. In-
asmuch- as” the lower pin. bolt- 29 had already
reached the forward end of-the slots-27, as shown:
in Fig. 2, when the'main gate 12: reached its fully
opened: position, no- further movement: is trans-
mitted to the operating mechanism: of the main
gate .12 and the overriding mechanism 22 accord-
ingly serves:as-a lost motion: device. for the main
control gate during this latter portion.of the op-
eratlng cycle,

It will alse be noted that in the- condition of
the mechanism 22 as shown in Flg 3, any disturb-.
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irig: forces applied: o' the'riain  control gate 12 a¥e
arrestéd by the rigidly Tockéd: cotidition of the pin
bolt 29 and the irréversibility of the mecharismi
22, ag-when rearward forees are thus tiansniitted

" totit by the push-pull rod 3% When; however,: it

is desired to again close the auxﬂiary controkgate
4; the hand lever |5 miay be moved réarwardly
té-the indicated point: at- which' the position: 6f
thé piechanisi as' shown- in Fig: 21§ dgain’ob=
tained and the -auxiliary gate' {4-closed unidey’ the:
influetice’ of the spring #1; while: the' main- gate:
12 fethains. open: I it is agam desited- tio'close
tHé~main' gate 12 as well; the hand: lever is'mo

réarwardly to its lithiting position: on the qué =
- rant T during’ which-movement’ the' lost' motion
slot” 38 prevents transmission of rotative fordes
to the auxﬁiary gate I4 ThlS correspondmvly_

the rearward- tra.nslatory or bodlly movement: of
the link 30; with: thHe pifis 28 and 28 angd con-
current rotation anti -closing of the' main-control
gate 12,

It will gccordingly: be noted tlnt in opening
the main gate 12, during which the Iink 38 is
transiated: forwardly with' & bodily movemént
without. any applemable degree of rotation; the
overmdmg of lost' riotion: féature is provided by
the slot: 38 in' the l6ver 21 to prevent application:
of mbving forces to: the auxiliary gate (4. In the
course of the last half of” the further forward
I2 remams in 1ts opened pOsxtlon and opemng
forces are applied only to! the auxﬂlary gate 1§
thé: overriding or 10st motion feature is prowded
by.the divergénce in'the guide slots 26.and 37 and:
the ability of the link 30 to rotate shout the pin:
Bolt 29, without transmitting furtler forward
movement: o' the push-puall rod: 3% and the opér~
ating:meéchanism for the main gate 12,

Whiile the operating mechanism comprising the
present: invention has been shown: and deseribed:
as appliéd té: the main and alxiliary inlets for a'
darburetor air system; it will be' understodd that
it will equally be ddapted: for use with other de-
vices'whichiare required:to be operated:in accord-
ance with- &' prescribed sequence. Tt will bé ob
vious that the contrel meéans 5 may beelimingted
under’ certain: circumstarides and the end of the
rod-18:graspeéd and used ds a-simple- manual push-
pull: controli. The devices: actusifed dlso may. bs
other: than thé:rotative type and:can be ofher in-
strumentalities thay valves or gates, . Other {6y
dnd: modifications of the present invention, both
with respect: to:its general arrarngement and the

55 details of its respective parts, which will occur to

those skilled in.the art after reading the preseiit
déscription; are all intended to come within' the
scope. and spirit: of this invention ag more par-
icularly defined-in’.the: appended claims.

I clain:

1. A combined: lost: motion dnd seguence de-
vice comprising’ & supporting: mermber; a first:
lorig curved: guide slot associgted with said sup-

_ borting member; a shorter second curved guide

76

" slot &

associated with said meémber: spaced” fréom
and diverging with:réspect-to said first guide slot
a.control' member having a: terminal’ guided: for:
movement within said-first guide: slot;an operate
ing member having a terminal guided for movex
ment. within: said: second: guide slot;. and link
means-interconnecting the said: téerminals of said
contrel and-: operating: membsrs, the curvature
and relationship of said:guide slots arranged: it
such manner as: tor positively  transmit forces
frony sdid: controlk to sald Gperating meniber durs
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ing; an initial portion only of said guided terminal:

movement and for.the remaining portion of said

guided : terminal movement -said control forces:

are. overridden by rotation of said link means and

said forces'are not transmitted to said opexatmg .

' members

-2:. Unitary means for controlhng the overrldmg
a_.nd sequence of operation of two controlled' de~-
vices:-comprising a pair of ‘non-parallel curved
guides of ‘different lengths, guided elements ar-
ranged for movement along said guides, a link-in-
terconnecting said guided elements, and-operat-
ing. mechanism - for individually connecting said
devices with said respective guided elements, the

curvature and relationship-of- said guides ar-

ranged in such manner that control forces ap-
plied: to- a- first. of said guided elements causes

movement - thereof  which -is positively - trans-:

“mitted to said second-guided element through an
initial-portien only of the movement of said first
guided element and for the remaining portion ©of
said movement said forces are overridden by ro-
tation -of -said -link and are.not transmitted- to
said ‘guided element.

-3. Unitary overriding and' sequence control
meehanism - comprising .a.'pair of non-parallel
curved.guides of different lengths divergingly dis-
- posed, a guided element movable along the longer
of 'said guides, a second. guided element movable
along the: second said guide, means linking said
guided elements, the curvature and relationship
~ of-said guides arranged for applying control
forces -to. said ‘first guided element for positive
transmission through said linking means to said
second -guided element during the initial portion
only -of the movement of said first guided -ele-
ment, and further movement of said first guided
element imparting rotation to said linking means
about the guided portion of said-second guided
element, the curvature of said guides also being
arranged in such manner as to prevent reversely
directed forces applied to said second guided ele-
ment from imparting -movement through said
mechanism to said first guided element.. =
‘4. -An overriding and sequence mechanism for
use. in an operating system comprising’ & plate
member, curved guide means - associated’ with
said ‘plate member, said guide means having at
least two non-parallel diverging portions of dif-

ferent -lengths, link .means having its terminals

adapted for guided movements within said re-
spective  guide -portions, actuating means: con-
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nected to one of said terminals for the controlled -

movement of said link means and both its ter-
minals along said respective guide portions; and
operating means connected to the second said
terminal, the curvature and relationship of said
guide means arranged in such-manner that said
operating means-are caused to be moved in con-
junction with said actuating means through the
initial portion only of the movement thereof and
due to overriding rotation of said link means re-

main fixed through a remaining portmn of the

movement of said actuating means. :
5. Unitary overriding and sequerrce mechanism

for regulating the movement of a pair:of devices:

connected to a single control means comprising
operating ‘mechanism extending from the con-
trol means to a first of said devices, said oper-
ating mechanism including a lost motion means,
further  operating - mechanism interconnecting
said first operating mechanism with the second

device, said further operating mechanism includ~

ing a lost motion means, and overriding means
associated with said first -operatinig mechanism

55
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for the operation of said first device upon: initial-
movement- of said control means during:which
operation the second said lost motion means:pre-
vents operation of- said second :device, and fur<
ther imovement of  said. conirol means causes
overriding and implementation of the first said.
1ost motion means to prevent further movement
of said first device while the second said lost
motion means is thereby made ineffective and

» said second -device: is operated by said further;

movement of the control means. -

6. Mechnism for use in an.operating system
comprising a unitary overriding and sequence
mechanism including a- slotted. suppotting. ele-
ment, a relatively long curved slot in said sup-
porting element, a relatively shorter: curved slot.
in said supporting element divergingly disposed
with-respect to'said first slot, link. means having
one - terminal  adapted .for guided movement
within. the -first of said slots and its other ter-
minal guided for movement within the other said
slot, actuating means connected to one -of said
link terminals, operating means connected to the
other said link terminal, the curvature and rela-
tionship of -said slots arranged in such manner
that: for an initial portion of the movement of
said actuating and link means said actuating
movement is transmitted from "said actuating
means: to said operating means and for the re-
maining portion of said movement: said forces
are overridden by rotation of said link means and
are not transmitted to said operdating means.

7. Overriding and -sequence. mechanism . for
regulating the movement of the main and aux-
iliary gates of a carburetor air intake system con-
nected to a single control means comprising op-
erating mechanism  extending from the control
means to the main intake gate of the system,
said operating -mechanism including a lost .mo-
tion means, further operating mechanism inter-
connecting said first operating mechanism: with
the auxiliary intake gate of said system, said fur-
ther operating mechanism including' a further
lost- motion means, and overriding means in-
cluding 'a pair of curved divergingly: disposed
guide slots associated- with said first operating
mechanism for the:operation of said main in-
take gate upon initial movement by said control
means. during which .operation the.second said
lost motion means prevents the operation of said
auxiliary intake gate, and further movement of
said control means causes overriding and imple=
mentation of the first said lost motion means to
prevent further movement of said main intake
gate while the second said lost motion means is
thereby made effective and said auxiliary intake
gate is operated by said further movement of
the control means.

8. Means. for controlling the overrldmg and
sequential operation of the mdin and auxiliary
intake gates of a carburetor ‘air supply system

- comprising a pair-of non- parallel guxdes diverg-
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ingly disposed curved guided elements arranged
for movement along said guides, a link inter-
connecting said guided elements, and operating
mechanism for individually connecting said main
and auxiliary intake gates with said respective
guided elements, the curvature and relationship
of said guides arranged in such manner that
control forces applied o a first of said guided
elements causes movement thereof which is pos-
itively transmitted. to said second guided element
through an initial portion only of the movement
of said first guided element and causes the con-
current application of control forces to the oper-
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ating mechanisms for both said main and aux-
iliary intake gates, the relationship of said guides
further being such that continued movernent of
said first guided element imparts overriding ro-
tation to said link and the application of con-
trol forces to the operating mechanism for said
auxiliary intake gate only.

EDWARD L. HALIL.
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