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This invention relates to mechamca,l relays of

the fluid jet typé and has for'its object to reduce
the reaction imposed upon the controlling mem-
ber of the relay.”

A relay of the type referred to comprlses 8
nozzle to which air or other fluid is continuously
supplied, usually at constant pressure, ‘and an-
‘other nozzle or other orifice which receives:fluid
from the “jet issuing from 'the aforementmned
nozzle. " The. nozzle and orifice are” usuauy en~
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"~ from the end face of the receiving nozzle, and
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,closed in a:casing’ havmg an outlet port and

sometimes provided with ~means whereby “the
‘pressure within the casing may be controlled.
. In dertain apphcatlons of mechanical relays
'and particularly ‘fluid jet type. relays. it is a re-
quirement that the controlling force or torque
‘for 1n1t1at1ng ‘relay action shall be a minimum
‘or, in other words, that therg’ sha.ll ‘be the least
possible reactlon from ‘the fluid jet issuing from
.j_the supply nozzle upon the controlling device or
the measuring device in order to minimize dis-
turbance of the force which effects control. For
“example the measuring device may be a Bourdon
_tube or aneroid barometer. In the known relays
of the type referred to the reaction on the con-
_trolhng member “has been kept sufﬁmently low
-for certain uses by causing the measuring ¢r con-
“trolling “device either to deflect ‘the axis of the
nozzle which is’ supplied with fluid whereby the

jet of Auid’ impinges'to a, .greater or less extent

upon the statiohary receiving ‘orifice, or in an-
other arrangement the nozzle and rece1V1ng ori-
fice are relatively fixed and the contro] is effected
by means of a vane or bafile which is variably in-
terposed in the fluid jet. The fluid variably re-
ceived by the receiving orifice may actuate for
. example, a. piston or bellows member which in
turn may effect control of some other apparatus.
It has been discovered that in the case of the
movable jet type of relay the aforesaid reaction
is still too high for certain uses of the relay and

this has been found to be due to the fact that the.

Jet of fluid tends to bring the jet back into align-
ment with the receiving orifice. Also when us-
ing a vane or baffle type of control it has not been
found possible sufficiently to reduce the reaction
by designing the shape or nature of the vane or
bafle to remove the reaction whilst obtaining re-
liable results. It has been found in practice that
in either of said types of relays, and more particu~
larly in the type employing a tilting nozzle from
which the jet issues, a false and undesirable load
is imposed on the delicate instrument tilting such
nozzle, or moving the vane interposed in the fluid
jet, due it is believed, to rebounding of the fluid
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possibly also to eddy currents, the tendency of
which influence is to re-centralize the nozzle from
which the jet issues. These defects have been
alleviated by the present invention in'which the
control is effected by varying the quantity of fluid
which enters the receiving nozzle by means which,
for certain particularly delicate types of mech-
anism, is' most ‘conveniently in the form of a third
or ‘controlling nozzle mounted in a novel manner
which -avoids disturbing or objectionable reac-
twn thereon. '

According to the present invention the reac-
tion of the fluid-jet issuing from the supply noz-
zle upon the controlling member is reduced to a
very small value without loss of controlling accu-~
racy by deﬂectmg said jet from alignment with .
the receiving orifice by means of another jet
which is supplied from a movably mounted de-
flecting or controlling nozzle so as variably to
impinge upon the main jet of fluid issuing from
the supply nozzle. - Reaction from the fluid jet
jssuing from the supply nozzle upon the jet from
the deflecting -or controlling nozzle is minimized
by mounting the deflecting nozzle to move about
an axis which is so disposed with respect to the
direction of efffux from the supply nozzle that
this eflux produces no torque of the deflecting

_nozzle about its axis of movement,

30
‘the supply and‘receiving nozzles by the deflecting

-A graduated control of the main - jet between

jet may be attained either by shaping the deflect-
ing or controlling nozzle so that it gives a fantail
flow for ‘which purpose this nozzle may have a
flattened or slit-like orifice, or by using two jets
impinging upon one another in the manner used
in certain forms of acetylene gas burners for
illumination.

In certain applications of a relay embodying-
the invention it may occur that the necessity for
having the minimum reaction on the measuring
device only arises over a certain range of move-
ment of that device, for instance very near to its
normal zero position, while major deflections may
occur under initial starting or abnormal condi-
tions, when much greater reaction is relatively
unimportant. - According to a feature of the in-
vention, therefore, the control nozzle may also
carry a vane or baflle which normally does not
come within the field of the main jet but with
large deflections is brought into action and then
assumes control of the main jet,

In carrying ouf the invention the direction of
axis of the controlling nozzle may be at right
angles to the axis of the main jet and movahle




about an axis which is parallel with the main Jet
or which is at right angles to the axis of the main
jet, in which latter case the controlling jet is
normally at right angles to the. ma,m jet and
moves in a plane containing both jets.

A relay in accordance with the invention may
have associsted with it any known or convenient
form of anti-hunting device. Thus the activity

of the servo device initiated by movement of the.
controlling nozzle about its axis may he made -

either to tend to restore the position of this noz-

zle towards its previous position or to move the -

remainder of the apparatus: carrying: the main

nozzle and receiving orifice to . follow: up the - .

movement of the controlling nozzle. .
The invention will now be described w1th ref-
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the fixed nozzle | to the fixed nozzle 2. At (i
is represented in dotted lines the fan-tail jet ob-
tamed by flattening the nozzle 4 as at 4% in Fig.

2, and at 12 is shown the added vane, which may
be soldered to the movable nozzle 4 and which is
particularized by the shaped edge 122 such that
when the nozzle is deflected considerably in the

‘ditection of the arrow, the main . jet 10 will be

: shced s6.t0 speak, to a varying amount by the

10

-vane 12

Figure 4 shows another arrangement employ-

-iig 4 nozzlé 4b gimilar to that of an acetylene gas

" purher and which produces two jets 13 and 14

15

erence to the accompanying drawing, which i

somewhat diagrammatic and in which:

Figure 1 is & perspective view of a fluid jet re-
lay-in accordance with the invention.

Figure 2 is a similar view of the thrée jefs
showing the formation thereof.

Figure 3 is a dlagrammatlc view showmg the
controlling nozzle in elevation and prov1ded with
a vane or bafﬂe for controlling the main jet.

Figure 4 is a dlagrammatlc view of a two-jet
nozzle for controlling thé main jet.

In the drawing ! is the nozzle to Which thé
fluid is contmuously supphed under constant
pressure, whilst 2 is the receiving nozzle or. ori-
fice, these members | and 2 being mounted on a
base. member or carrier 3. At 4 is shown the
thlrd nozzle whlch in the example illustrated pro-
vides a jet at right angles to the fluid jet pass-
ing between the nozzle | and orifice 2. The noz-
zle & 1is mounted on a member 5 carried in a
bracket & and rotata.ble with respect thereto
about an a,x1s coaxxal with the pibe 1 through
which the pressure ﬁuld is supphed to the nozzle
4. The member 5 1s rocked about its axis of ro-
tation by means of an arm 8 and 11nk 9, the
1atter being connected to the measuring instru-
ment or other controlling member.

The nozzle | and receiving orifice 2 may have
interior forms such as illustrated in Fig. 2 whilst
the nozzle 4 may have an elongated mouth.4a to
give a fan-tail type of Jet Flgure 3 ShOWS such
a nozzle provided Wlth ‘a vane or baffle for con-
trolling the main. jet. In thls ﬁgure, the small
circle 10 represents the jeb normally passmg from
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~ which are at an angle, for example, of 90° with
‘respect to one another, these jets impinging upon
‘oné another to produce a fan-tail flow which is

presented edgewise to the main jet 190,

We claim:

1. A mechanical relay of the fluid jet type,
comprising a pair of fluid jet nozzles arranged in
substantially axigl alignment and facing one an-
other whereby pressuie fluig supplied to ohe noz-
zle produces g fluld jet therefrom wlhich nor-
mally tends to enter the orifice of the other noz-
716, snd & third nozzle arrangsd with its axis
substantlally at right angles t6 atd in prox1m1ty
to said jet whereby pressuré fluid supphed to said
third nozzle produces & fluid jet which impifiges
apor the first-mentiorned Jet; sdid third nozzle
being so movably mounted relatively to said palr
of nozzles ds to causé its jet t0° Variably imipinge
upon thé first- mentioned jet in accordance with
+he movemerits imparted to said third nozzle and
to thereby vary the amount of fluid entermg said
orifice of said other nozzle ’

2. A relay as claimed in claiin 1, wheréin said
third nozzle is movable about ai axis which is so
disposed with reSpect to the direction of efflux of
the jet from one of said’ pdir of tozzles that the
latter jet produces no torque on said th1rd noZ~
zle abous its axis of movement, -

3. A relay a§ claimed in claim 1, whereln said
third tozzlé is formed to produce a fan-tail jet.

4. A relay as claimed in claim 1, including a

‘Vane associated with said third Hiozzle and mov-

able into the field of the jet from one of said pair
of nozzles upon large deflections of said th1rd
nozzle.
ROBERT CECIL BRAITI—IWAITE
KENNETH WILCOX o




