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6 (Claims. 

This inventioia restes to electrica SWitches 
adapted to be ciosed by air currents atove a pre 
deterined ninnui velocity of Oce, Cine C 
the objects of the invention is to Socice an elec 
tirical Switch or contact device 23, 28S 8 Cere 
Ried either to close or open the circuit, without 
novement of the Ears, fee, CS Lae: Ep. 
past of the body, as or example, y 3 
Se. p 

Another object of the Venic; i. 

ce fluids, for example, 2 aca, Easte E3 e3e 
istering the velocity of winds. 
Cther objects will appear in the oilcariig ces 

scription, reference sing a case drawings 
in which: 

Sig. illustrates & Weatio is a 2, 2e2. 
Irelay, in relay frogs: Being S333.8d C2 2.8 
ligae A-A of Fig. 2. 

Sig. 2 is the rear end view of tine 
iRa Fig. . 

Fig. 3 is a side viety of the Syitch Eechasis: A 
C a Relay shoya in Fig, , o, Yiii. 8 Oa 
acts is their nona positic: 'Atia. IO ai: BY'a 
rents are passing througia tie Bes:y. 

Fig. 4 is a pian view of the stric: parts of the 
geay Showa in Fig. 3 out, yiiia Gas OS R3 Stift. 

gaay sincWA 

gates O. Spirings are:Goved. 
ig, E is a rea: Vieir oil as Spitka Sia:YA (). 

Eig, 3. 
Fig. 3 is 2, Viety of the seat 'Sis3y 2.5ies 

AS Steezing Costar of an acEacie, 
Fig. is a diaggaginia attic list33i: (); Seize 

o 

3Pig. 8 is a view of the section o2 the secording 
Fig. 8 is a yief oil 8, Rodificatios. 

Sis. is a diagranisatic illiste&ies of S. acci 
acetics. w 

Rae investion canoe applied in Sany different 
WYEys, Ely Way of exagpie, 32.V8 SOYi. it 3S ag 

led to a SWritch indicated in Eig. 3. Era this fig2e 
yo agile:Kibe spring 382 bei's and 2 inade of 

sozie Saitable asteria. Such as iOS phoi 330228 
tre casinged to aa insulating f: 2SShe 3 key a?y 

Rears, such as Sge'YS 4 and 5. .3Se SORiggs 
Egay have tags 3 and atting in aoleg Such as 3 
(3ig. 4) of the frame age; abei 3. This will pop 
(erly line the spirings Lig so that tae contacts 9 
2nd SC Will always oe is line with esci: other. It 
'iyili, of course, oe appare at that other neans Inay 
Ree used for securing these Springs to the in Sat 
ing body so that they will keep the contaats in 
correct position. 
The insulating frare inert&s 3 say Re cigased 

(C 20C-8) 

of various shapes, out in the drawings have 
Eade the frare of Scuare section, as indicated . 
il Fig. 5. The sides and 2 of his frare en 
be asse tapered towards the sort and an in Stat 
ig 8, 13 extends &c.; CSS and is Secured to the 
tiyo sides. This 3: 3 &cts as 2, stop to revent 
e contacts 9 and it (iOS Wing sity 33d 

Eae ceinter line, yet, i, Yiii perit the contact, 
gates to grove Safficiety of gels each other to 
Gigg the two coattacS 9 aid togethe'. 

Eine top 14 and bot:3, 5 of the 32.Éce 3 easi 
afts s,t 6, SO 25 to geai, 3 aSSgge (; ca 
se:A.S C3 air or othes it is S3 cently to Egve the 
Spring Yeniers towards each cine. 

80 

The coinstruction of 320 faine merber and of 8 
he spiring listes Ray Be Eade it. Yasius Ways 

tryiiiaGli, dies?ing : 23 Spirit of the Vers 
iOS airii tie costacial cies:Cited SS 83: cy 

37 of e2Eagingle OS 
Ee loody of iversion show in Fig. 3, S 

lies 8, 9 aire CC: the SLig strips i. 

O (sectioi (Ctive O'C& 2. 
3.32a as a dry cell. Tag 33d 
Sected to any device S2C2 
{{2io Switc., a, SCE. Ecdicing evice CI 2.23 
('ace devicse, 3 CSIS.ita of yinic is to 3 
conticed by claire?:S of air Q3 other fluid. 

asia the relay is toke operated oy the creatini, 
e2erable to have s, aei shape Yaulin piece 25, 

Scin as is 13sed on Cecilitary telephones to co 
Castrate the force of the Si and COvege is is 
3x3 seats into tae issy. 

to control within predeterrained liaits ine 
Operatio of ae Switch, he irase 3 SSS he e 
cased in a sheat 28 which by Way of G:a::ple, is 
shows circular in the drawings. E3 sensitivity 
of the Syitch plates 1 and 2 to the Sir Cressure 

2, s i. ; 'gy a. y e w y 

s E, S i 3, g E. 

grassy 2 controlled by adjusting the agine and is 98 
a.SSociated parts towards the Routi, piece 25 to 
afford greater or eSS's cle233C& 2, 3, a i. 
27. 
Siaowi in the drawings oui, ii, Wile 

in out piece and by 33"Orations 23 it he aci. 
end of the relay. 
When the breath Yelly &S ceas. COEstaced .C. 

O'oduce the desired in ge:Ce O is cle:S 
against and around the SWitch giates is Site 
contact will be orought together at OE alov, Ele 
desire preSSLare. 
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2 
The operation of the arrangement shown in 

Fig. 1 is as follows: 
When a slight puff of air produced by the mouth, 

for example, is directed into the mouth piece 25 
air currents will pass through the perforations 
28 and there will be enough pressure against the 
springs 1 and 2 to bring the contacts 9 and 10 
together. This will cause current to foW from 
battery 22 through the springs 2, contacts 10, 
9, spring 1 and through the coil on the core 20 
of the switch 21 and back to the battery. This 
will operate the switch 21 to send current (by 
means not shown) to the signalling device, cir 
cuit breaker, or other device, to be operated by 
means of the breath relay. When the pressure 
from the breath is discontinued the Switch plates 
1 and 2 will spring apart from their natural re 
siliency and the circuit of the relay will be inter 
rupted. 
The circuits to which the breath relay is con 

nected may also be designed to operate the de 
vice to which the relay is connected, continually 
after the contacts 9 and 10 have been brought 
into position, to be reversely operated by another 
puff of the breath. It is immaterial as far as the 
Spirit of this invention is concerned how the 
devices are thus controlled and the practical 
application of the relay to various systems will 
be apparent from the foregoing description. 
The breath relay above described is so con 

Structed that there is minimum, and practically 
no chance that the contacts will be brought to 
gether by stray vibrations in the relay itself and 
by Sound vibrations transmitted either through 
the air or through the walls of the relay. If the 
relay is grasped in the hand and intentionally 
shaken in the plane of the paper on which Fig. 

is drawn the downward thrust of the relay as 
shown in that figure would tend to cause con 
tact 10 to give an apparent swing upward due 
to its inertia. It would not touch contact 9, 
however, because the same inertia tending to 
hold the contact 9 motionless would give that, 
contact an apparent swing upward in relation 
to the downwardly moving frame. The bar 3 
also Would stop further movement of contact 
10 in relation to the relay body after it has pro 
ceeded slightly past the center line. When the 
Zelay is Swung in reverse direction toward the 
top of the illustration in Fig. inertia world. 
cause contacts 9 and 10 to move in tie opposite 
direction relative to the body of the relay itse: 
tout there would be 20 contact between the two 
Scints 32nd iC as they would nove in the same 
Recs.O. 
While it is conceivable that the reiay body 

2nigit is "fiorated at sufficient velocity and with 
Such angllitute that contacts S and 10 might; 
under Some conditions be irot:ght together sc 
cidentally, have found it easy to design the 
partS SC that there is no danger of accidental 
contact through any mechanical or sound vi. 
rations to winich the instrument can ever a 

Subjected in practice. It therefore can readily 
be made to respond only to predetermined ve. 
isities Of air intentionally directed into the 
relay. 

in Fig. 6 I have diagrammatically illustrated 
the breath relay as attached to a steering colurnn 
of an automobile for sounding the automobiie 
horn or signal. When this relay is attached to 
a steering column the operator of the vehicle 
Will have both hands free for the control of the 
machine and yet be able to sound the horn by 
directing a puff of air into the mouth piece 25. 

1,936,356 
On closing the contacts 9 and 10 in this adap 
tation current will be sent through the conduc 
tors 18 and 19 to the relay (not shown in this 
figure) which will close the contacts to the sig 
nalling device. The form shown in Fig. 6 is so 
designed that operation of the signal may also 
be brought about by pressing on the mouth piece 
25 with the hand. This will compress spring 
30 and permit the contacts 31, 32 in parallel 
with contacts 9 and 10, to close and thus sound 
the signal. The operator therefore may use 
either form, if desired. While I prefer to use 
two Spring contact members, one spring only 
may be used which will contact with an immov 
able point. Such an arrangement, however, is 
not so free.from stray vibrations. I also may 
design the apparatus So that the air enters the 
rear of a device such as that shown in Fig. 1 with 
the contacts 9 and 10 normally in engagement 
with each other. The breath. or other air pres 
Sure would then force the contacts apart and 
open the circuit. Also air pressure can be direct 
ed against the plates from the rear and caused 
to bring the contacts 9 and 10 into engagement 
to close the circuit. This is diagrammatically 
illustrated in Fig. 10. On breath pressure sep 
arating the Springs 1 and 2 the contacts 9 and 
10 will be brought against engagement with aux 
iliary contacts 9' and 10' joined together and 
the circuit completed. 

Various other modifications may be made in 
the relay without departing from the Spirit of 
the invention. As already above stated, the sen 
sitivity of the breath relay may be adjusted by 
varying the clearance space 27 to control the by 
passing of the pressure around the contact springs 
and by changing the size and number of the open 
ings 28 or 29. By Screwing the mouth piece 29 
toward or away from the frame member 3, the 
annular space 27 may be readily changed and 
the sensitivity varied while in use. 

Still another way to control the sensitivity in 
the factory is by varying the thickness, length 
and rigidity of the spring members I and 2. 
Warious other adjusting means may be devised. 

Warious other uses may be made of the breath 
treay Such as the control of So-called buzzers for 
Summoning an employee by blowing into the 
device instead of pushing the usual button. 

he relay may be used around dangerous ma 
chinery at working positions in a factory, for ex 
ample, So that any workman without renoving 
his hands or feet from the operating mechanism 
can low into the relay in case of accident and 
instantly sound an alarm or stop the machinery 
by operation of the circuit breaker or similar 
device. Ehe relay may also be used in Semi 
automatic nachinery, for example, a Screw Cut 
ting machine which follows a definite cycle and 
tner inst be reset for beginning of the follow 
ing cycle. At present it is customary to reset such 
Eachinery by Eleans of a, hand Or foot ever Or 
by neans of hand or foot operated electric 
SWitches. All of these uses involve an element of 
.azard as well as of delay since the use of either 
hand or foot for this purpose may unbalance the 
body position of the worker and result in injury. 
With a breath relay hung in any convenient posi 
tion the worker may operate the controlling mech 
anisin by a puff of the breath without interrupt 
ing the use of the hands or feet in the mechanical 
Operation of the machine. An analogous use 
would be the employment of a breath relay on 
a Sewing machine to replace the present foot or 
nee Switch. 
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The relay may be used on typewriters, calcu 

lating machines, "line-a-time' copying holders 
for typists with appropriate electrical mechanism, 
to cause the shifting of the machine without re 
moving the hands from the operating position at 
the keyboard. The breath relay in this case 
could be Suspended in front of the operator or 
worn on the chest as now done in connection with 
telephone switchboard operators. The breath. 
relay may also be used as a speed governor by 
attaching it to a flywheel with a mouth piece 
pointed in the direction of the movement of the 
wheel and the instrument, adjusted to operate 
at a predetermined velocity of air through it. 
also may be used to sound an alarm in case of 
eScape of gases Or steam from Safety valves and 
the like. The relay is capable of use in various 
places where the public use the same operating 
button or lever, for exampie, in automatic sales 
machines and various other places where numbers 
of the public dislike to touch devices that have 
been continually touched by other persons and 
possibly contaminated with germs of disease. 

Also, when the relay is used as a door bell switch, 
or a Switch for opening gates, doors and the like, 
a person with an arm full of bundles or other 
material may blow into the relay and produce the 
desired result without disengaging the hands. 
Another modification of the invention is shown 

in Figs, 7 and 8 for measuring or indicating the 
velocity of the Wind or other fluid. In this modif 
cation the air relay is indicated generally at 33, 
details not being shown. This relay is placed with 
the mouth piece closely adjacent to a metal disc 
or flange 35 having a plurality of contacts inte 
gral with or electrically joined to the disc. Be 
tween these contacts is an annular rim 34 of insu 
lation, preferably flush with the circumferential 
Surface of the contacts somewhat resembling a 
commutator construction. This disc 35 is secured 
to a shaft 36 revolved by electric motor wind vane 
or any other source of power, the constancy of the 
Speed of which is more or less immaterial so long 
as the motor runs within reasonable limits. On 
the periphery of this wheel is placed one long 
contact 38 and eleven short contacts 39 to 49 in 
clusive. Under each contact 39 to 49 inclusive 
is placed perforations 50 to 60 inclusive, the perfo 
rations increasing in diameter successively from 
50 to 60. Under the contact 38 there is no perfo 
ration for reasons that will be explained later. 
The contact 38 is wide enough to contact with 
brushes 61, 62, but the contacts 39 to 49 inclusive 
are wide enough to contact only with brush 61. 
One of the contacts, such as 9, in the air relay 

33 is connected to a brush 63 sliding on slip ring 
64 in contact with shaft 36, Brush 62 is connected 
to One terminal of battery 65 and brush 61 is con 

60 

65 

nected to coil 66, the other end of which is con 
nected to the remaining terminal of the battery 
or other course of electromotive force. An anchor 
or other recording point 67 is pivoted at 68 and 
has secured to it an actuating arm 69 having an 
armature 70 adapted to be moved by the magnetic 
flux in core 66 when it is energized. A tape of 
paper or other material 71 passes beneath the 
contact point 67 and is wound over reels 72 and 
73 by any source of power at constant speed or 
otherwise. The speed of this tape is also imma 
terial, but of Course it is preferable to have it 
travel at a speed that is somewhere near constant, 
though the accuracy of the reading does not de 
pend upon the constancy of the speed. If de 
sired, one of the reels may be fastened to the 
device that is driving the shaft 36. 

It 

3. 
The operation of this anemometer is as follows: 
Suppose the disc is rotating in the direction of 

the arrow and a wind of five miles per hour ve 
locity is blowing against the disc. In the position, 
shown no air currents will reach the breath relay 
33 because there is no hole through the disc at this 
point. However, the circuit is closed through coil 
66 since the strip 38 is wide enough to bridge 
brushes 6 and 62. This pulls the inker 67 down 
Ward and makes a mark Such as is indicated at C. 
in Fig. 8. The contact 38 may be wider in the 
circumference of rotation. So that the ink mark 
made at the Zero point will be heavier than subse 
quent marks to be later referred to. 
As soon as the contact 38 passes from under 

the brushes 61 and 62 a spring 74 or any other 
means pulls the inker 67 back to its normal po 
sition. When the disc rotates to bring contact, 
39 upon brush 61, hole 50 is too small to permit 
sufficient air to pass through to the breath rel 
lay to bring the contacts such as 9 and 10 of 
Fig. 1 into engagement. Therefore, no current is 
sent through the coil 66 and no mark is made on 
the strip at the 10 mile point as indicated in 
Fig. 8. When the contacts 50 to 54 engage brush. 
61 successively there likewise will be no operation 
of the relay because the holes or perforations 50 
to 54 inclusive are too small to permit sufficient 
air to pass through to bring the contacts into po 
sition, but when contact 44 engages 61 perforation 
55 is of Sufficient size to pass enough air into 
the relay 33 to bring the contacts 9 and 10 
into engagement. This will cause current to 
pass from the battery 65 through leads 75, con 
tacts 9 and 10 (not shown in Fig. 7) brush 63, 
slip ring 64, shaft 36, disc 35, contact 44, brush 61, 
coil 66 and back to the other terminal of the 
battery. This will pull the inker 67 down on the 
tape 71 and produce a mark at 76, as shown in 
Fig. 8. Since the strips 39 to 49 inclusive are 
narrower in the direction of travel of the disc 
than the contact strip 38, a narrower mark will 
be made to distinguish from the Zero marks. 
When each of the contacts 45 to 49 inclusive 
pass under brush 61 the holes 56 to 60 inclusive 
are increasingly larger than the hole 55 and of 
course sufficient air will pass through to operate 
the relay. Therefore, each of these contacts will 
make marks 77 to 80 inclusive, all being of the 
same width and preferably of less width than 
the zero marks as already described. The blank 
part of the space under contact 38 will next come 
under the brushes 61 and 62 and cause an add 
tional zero mark to be made, indicated at 0'. 
The record on this strip can be readily inter 
preted as follows: 

It will be evident that the velocity of the Wind 
is given by the first narrow ink mark 76. On 
account of the construction of the anemometer 
it will be known that the first ink mark 80 is 
located in a space alloted to speed 55 and by 
counting backward five miles at a time it will 
be found that ink mark 76 corresponds to 35 miles 
per hour. The wind velocities 10 to 55 are 
marked on the drawings beneath the tape 71 but 
this is for the purpose of understanding the 
drawings, and they will not appear on the tape. 
Let us suppose that the wind changes between 
the zero points 0' and 0' to 45 miles per hour 
There will then be only three ink marks pre 
ceding the zero mark 0'. By counting back this 
wind velocity at this instant is 45 miles per hour. 
Let it be supposed between the next two zero 
points the wind velocity drops to 20 miles per 
hour. This will mean that there will be eight 
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4 
indicating marks preceding the zero 0' and 
there will be only two blank spaces subsequent 
to 0'. An interpretation of the record at this 
point will be made as previously described. 

It will be apparent that this anemometer will 
record the speed of the wind regardless of Syn 
chronization of any of the moving parts. It 
will make no difference whether the speed of the 
disc 35 between Zero points 0 and 0' is the same 
as that between subsequent zero points because 
the zeros are automatically marked and the 
reader will interpret the markings and pay no 
attention to the spaces between these markings, 
that is, no matter how the velocity of the tape 
or the disc 35 varies there will be five speed 
indicating marks between zero 0 and 0', three 
marks between zero and points 0', and 0' and 
eight marks between Zero points 0' and 0'. 
This permits the placing of the tape 71 and the 
reel 73, 73, at a widely distant point in respect, 
to the location of the anemometer disc 35 and 
no means need be provided for synchronization of 
these reels with the disc. 

In Fig. 9 I have shown a modification of the 
anemometer wherein all the contacts on the disc 
35 are eliminated except the contact 38, an in 
Sulation rim being omitted for clearness of ill 
lustration. In this modification the air relay 
closes the circuit of an additional heavier current 
relay 21, as in Fig. 1. When the air relay 33 is 
Operated by the air pressure coming, tihrough the 
perforations it will energize the coil on core 20 
and close the Switch 21. This will send current 
through the coil 66 of the inker. 

It will be at once apparent that the rotating 
contacts need not be fastened to the disc 35. They 
may be located at any other point. On the shaft 
36 without departing from the spirit of the ii 
vention. Also the same inker 67 need not be 
used for recording the zero marks and the wind 
velocity marks. If desired, a separate zero inker 
may be energized when the brushes 6 and 62 
are closed by the contact 38. In other words, the 
System may be designed to have one brush Such as 

1,936,856 
61 contact only with the velocity contacts 39 
to 49 inclusive and another distinct pair of 
brushes may engage the zero contact 38. In that 
case the contact 38 could be displaced to one 
side of the other contacts. 

It will be apparent that many other modifica 
tions may be made in the system without depart 
ing from the spirit of the invention. 

Having described my invention, what I claim is: 
1. In an electric switch, switch contacts, means 85 

for functioning said contacts by a predetermined 
force of air currents, and means to prevent said 
functioning from Stray vibrations. 

2. In an electric switch a pair of switch con 
tacts, actuating means for each contact, said 
actuating means adapted to be moved in opposite 
directions by a predetermined force of air cura 
rents and to move in the same direction from 
stray forces. 

3. In an electric switch, a pair of vanes an 
chored at one end and free at the other, contacts 
On said free ends, means for directing air cur 
rents against said vanes to move them in oppo 
site directions to produce the desired movement 
thereof. 

4. In an electric switch, a pair of vanes an 
chored at one end and free at the other, con 
tacts on said free ends, and means located be 
tween said free ends to prevent engagement of 
said contacts except in the desired position. 

5. In a breath relay, a pair of vanes anchored 
at one end and free at the other, contacts on 
Said free ends, an abutment between Said vanes 
adjacent the contacts adapted to prevent engage 
ment of the contacts when they move in the 
same direction. 

6. In a breath relay Switch, a tube adapted 
to receive air currents from an outside source, 
wanes each having one end attached inside said 
tube and positioned to receive the force of said 115 
air currents and contacts on the other ends of 
said vanes in slightly Separated positioi. 

80 

95 

100 

105 

0. 

EDWARD E. FREE. 
20 

125 

130 

35 

10 

145 

10 


