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This invention relates to mechanical relays of 
the fluid jet type 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 comprises a 

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 aforementioned 
nozzle. The nozzle and orifice are usually en 
sometimes provided with means whereby the 
pressure within the casing may be controlled. 

In certain applications of mechanical relays, 
and particularly fluid jet type relays, it is a re 
quirement that the controlling force or torque 
for initiating relay action shall be a minimum 
or, in other Words, that there shall be the least 
possible reaction from the fluid jet issuing from 
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 
trolling member has been kept sufficiently low 
for certain uses by causing the measuring or con 
trolling device either to deflect the axis of the 
nozzle which is supplied with fluid whereby the 
jet of fluid impinges to a greater or less extent 
upon the stationary receiving orifice, or in an 
other arrangement the nozzle and receiving ori 
fice are relatively fixed and the control is effected 
by means of a vane or baffle 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 
baffle 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 wane 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 
tion 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 deflecting 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 
issuing 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 efflux from the supply nozzle that 
this efflux produces no torque of the deflecting 
nozzle about its axis of movement. 
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 baffle 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 out the invention the direction of 

axis of the controlling nozzle may be at right 
angles to the axis of the main jet and movable 



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 main jet and 
moves in a plane containing both jets. 
A relay in accordance with the invention may 

have associated 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 be 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 with ref erence to the accompanying drawing, which is 

Somewhat diagrammatic and in which: 
Figure 1 is a perspective view of a fluid jet re 

lay in accordance with the invention. 
Figure 2 is a similar view of the three jets 

showing the formation thereof. 
Figure 3 is a diagrammatic view showing the 

controlling nozzle in elevation and provided with 
a vane or baffle for controlling the main jet. 

Figure 4 is a diagrammatic view of a two-jet 
nozzle for controlling the main jet. 
In the drawing is the nozzle to which the 

fluid is continuously supplied 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 
third nozzle which 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 4 is mounted on a member 5 carried in a 
bracket 8 and rotatable with respect thereto 
about an axis coaxial with the pipe 7 through 
which the pressure fluid is supplied to the nozzle 
4. The member 5 is rocked about its axis of ro 
tation by means of an arm 8 and link 9, the 
latter 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. Figure 3 shows such 
a nozzle provided with a vane or baffle for con 
trolling the main jet. In this figure, the small 
circle to represents the jet normally passing from 
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the fixed nozzle to the fixed nozzle 2. At 
is represented in dotted lines the fan-tail jet ob 
tained by flattening the nozzle 4 as at 4 in Fig. 
2, and at 2 is shown the added vane, which may 
be soldiered to the movable nozzle 4 and which is 
particularized by the shaped edge 2a such that 
when the nozzle is deflected considerably in the 
direction of the arrow, the main jet O will be 

: sliced, so to speak, to a varying amount by the 
IO vane 2. 

Figure 4 shows another arrangement employ 
ing a nozzle 4b similar to that of an acetylene gas 
burner and which produces two jets 3 and 4 

5 
which are at an angle, for example, of 90° with 
respect to one another, these jets impinging upon 
one another to produce a fan-tail flow which is 
presented edgewise to the main jet 0. 
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We claim: 
1. A mechanical relay of the fluid jet type, 

comprising a pair of fluid jet nozzles arranged in 
substantially axial alignment and facing one an 
other whereby pressure fluid supplied to one noz 
zle produces a fluid jet therefrom which nor 
mally tends to enter the orifice of the other noz 
zle, and a third nozzle arranged with its axis 
substantially at right angles to and in proximity 
to said jet whereby pressure fluid supplied to said 
third nozzle produces a fluid jet which impinges 
upon the first-mentioned jet, said third nozzle 
being so movably mounted relatively to said pair 
of nozzles as to cause its jet to variably impinge 
upon the first-mentioned jet in accordance with 
the movements imparted to said third nozzle and 
to thereby vary the amount of fluid entering said 
orifice of said other nozzle. . . . . . . 

2. A relay as claimed in claim 1, wherein said 
third nozzle is movable about an axis which is so 
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disposed with respect to the direction of efflux of 
the jet from one of said pair of nozzles that the 
latter jet produces no torque Ön said third noz 
zle about its axis of movement. . 

3. A relay as claimed in claim 1, wherein said 
third nozzle is formed to produce a fan-tail jet. 

4. A relay as claimed in claim 1, including a 
vane associated with said third nozzle and mov 
able into the field of the jet from one of said pair 
of nozzles upon large deflections of said third 
nozzle. . . . . . . . . . . . . " . . . . ." . .. 

ROBERT CECIL. BRAITHWATTE. 
KENNETH WILCOX. 


