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Applic 

9 Clairs. 
My invention relates to a viscosity coupled 

switch, and more particularly to a Switch which 
Operates to indicate the direction of movement of 
a driving member by virtue of the viscosity of a 
coupling agent. 
Among the objects of my invention are: To pro 

Wide a SWitch operating by virtue of the Viscosity 
of a material; to provide a switch indicating di 
rection of motion, irrespective of the amount of 
motion; to provide a direction indicating SWitch 
free from Wear due to pressure and thrust; to 
provide a switch, which after operation, auto 
matically changes the condition set up by opera 
tion; to provide a switch having a time delay; to 
provide a Switch operating in accordance With 
the rate of motion of a driving member; to provide 
a switch operating in accordance With both rate 
and direction of motion of a driving member; to 
provide a novel means and method of operating 
switch contacts; and to provide a simple and 
efficient switch of novel character. 
My invention possesses numerous other objects 

and features of advantage, Some of which, to 
gether with the foregoing, will be set forth in the 
following description of Specific apparatus em 
bodying and utilizing my novel method. It is 
therefor to be understod that my method is ap 
plicable to other apparatus, and that I do not 
limit myself, in any Way, to the apparatus of the 
present application, as I may adopt various other 
apparatus embodiments, utilizing the method, 
Within the scope of the appended clains. 

Referring to the drawings: 
Fig. 1 is a view partly in cross-section and 

partly in elevation of one form of my invention, 
utilized as a simple direction indicating on and 
off switch. 

Fig. 2 is a view partly in longitudinal section 
and partly in elevation, of the modification shown 
in Fig. 1. 

Fig. 3 is a view similar to that of Fig. 1, having 
the addition of means for breaking a contact once 
established. 

Fig. 4 is a view partly in cross-section and 
partly in elevation of another modification of my 
invention, utilizing a fixed coupling between driv 
ing and driven members at One point on the rota 
tional arc of the driving member, to ensure circuit 
connection at that point. 

Fig. 5 is a view partly in longitudinal section 
and partly in elevation, of a switch having the 
reciprocal structure of the switch shown in Fig. 1. 

Fig. 6 is a view partly in cross-section and 
partly in elevation, as indicated by the line 6-6 
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in Fig. 5, and in the direction shown by the ar 
rOWS associated with the numerals 6. . . 

Fig. 7 is a view partly in cross-section and 
partly in elevation, as indicated by the line 7-7 
in Fig. 5, and in the direction shown by the air 
l'OWs associated with the numerals 7. 

Fig. 8 is a view partly in cross-section and 
partly in elevation, as indicated by the line 8-8 
in Fig. 5, and in the direction shown by the arrows 
asSociated with the numerals 8. 

Fig. 9 is a view partly in cross-section and 
partly in elevation, as indicated by the line 9-9 
in Fig. 5, and in the direction shown by the ar 
rOWs associated with the numerals 9. 

Fig. 10 is a view partly in elevation and partly 
in Section, similar to the view shown in Fig. 9, 
with the addition of a contact return spring, in 
this case shown under tension. 

Fig. 11 is a view similar to that of Fig. 10, 
showing the contact spring contracted to change 
the relative position of the contacts. 

Fig. 12 is a view similar to that of Fig. 11, 
showing coupling pins in Zero throttle position. 
Switches indicating direction of movement of 

a driving member have heretofore been utilized 
for Various purposes, wherein the driving mem 
ber, after having Set up a predetermined switch 
Condition, may continue to move in the direction 
Setting up the condition, and wherein reversal of 
motion of the driving member immediately sets 
up a new condition which remains as long as the 
motion is continued in the reversed direction. 
Thus, Such Switches operate to open and close 
a circuit strictly in accordance with the direc 
tion of movement of the driving member and not 
in accordance with the position of the driving 
member. 
Fundamentally and broadly, the switch of my 

invention may comprise five components: A sta 
tionary element, a movable driving element, and 
a pair of relatively movable switch members, there 
being a rigid connection between one of said 
Switch members and one of said elements, and 
means for creating a viscous drag between the 
other of Said Switch members and the other of 
said elements, the viscous drag being, of course, 
Sufficient to cause relative movement of said 
switch members to establish a predetermined cir 
cuit condition upon movement of said driving 
element, 

In the Switch of my invention, as broadly 
Stated above, the viscous coupling agent has a 
dual use. First, it must produce a drag, i. e., 
transmit power in accordance with the rate of ap 
plication of the power, and second, it must allow 
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free slippage after the predetermined switch con 
ditions have been Set-up, and in this respect the 
use of the Viscous material for a coupling agent 
creating a drag to cause relative motion of the 
switch contacts, produces a result entirely differ 
ent from the action of a friction clutch. At high 
rates of Speed, and during the relative motion of 
the Switch contacts, the Viscous material acts as 
a solid coupling, i. e., the drag is approximately 
one hundred per cent, whereas at lower rates of 
Speed some slippage, controlled or otherwise, may 
take place during relative movement. 

After the relative movement of the contacts 
has ceased, slippage within the viscous material 
takes place easily because the viscous material 
actually acts as a lubricant and changes its char 
acteristic into one of flow. A viscous material, 
therefore, may be defined, for the purposes of this 
application, as a sticky material having the char 
acteristic of offering internal resistance to change 
of shape or to relative motion of parts thereof, 
this resistance, however, up to a certain point, 
being in accordance with the rate of change of 
shape. When, however, slippage is desired, such 
slippage shall take place with substantially uni 
form resistance. 
Thus, I am able, by utilizing a viscous coupling 

agent in a switch, to create a drag sufficient to 
open and close contacts in the Switch, to auto 
matically, by the use of a relatively Small auxil 
iary force, change circuit conditions after the 
driving member has ceased movement, thus pro 
viding a switch giving a time delay. 

Ina Smuch as a popular use for direction indi 
cating Switches is in conjunction with the throt 
tle mechanism of an internal combustion engine 
driving a vehicle, I intend to describe my inven 
tion in reciprocal structures, as utilized in con 
junction with that throttle mechanism. It should 
be distinctly understood, however, that the use 
herein shown and described is exemplary only, 
and that the switch of my invention, with or 
Without its various modifications and equivalents, 
may be utilized in many other places, as will oc 
cur to those skilled in the art, and to control a 
plurality of circuits, instead of one as herein 
shown and described. 

Referring directly to Figs. 1 and 2 for a de 
tailed description of one preferred form of sim 
ple On and off SWitch, a Stationary element or case 

is provided with an end bearing 2 in which a 
shaft is journaled. On the outside of the case 
an operating arm 5 is attached to shaft 4 and 
is connected, in this example, to a throttle mech 
anism through a connecting rod 6. Inside the 
case I provide a driving element or disc 7, firmly 
attached to shaft 4. Spaced from driving disc 
l, and also mounted on shaft 4 but free to rotate 
thereon, is a driven element or contact disc 9. 
Contact disc 9 is held on shaft 4 by any conven 
ient means, such as, for example, Screw 0 and 
washer . 
I prefer to use a minimum spacing sufficiently 

large to prevent accidental locking of the disc 
by grit particles or similar foreign substances. 
Contact disc 9 carries a segmental moving 

contact 2 which is positioned and dimensioned 
to bridge a pair of stationary contacts Or brushes 
4, attached to case through insulating bushings 
f5. One brush 4 may be connected throughter 
minal 6 to ground, and the other brush may be 
connected through a similar terminal 6 to a 
signal device, such as a lamp 7 in series with a 
grounded battery or similar Source f of electric 
current. It will be obvious, however, that any ex 

2,236,41i 
terior circuit which it is desired to control may 
be attached to terminals 6. 
Stop means are provided to limit the rotation 

of contact disc 9. Although such stop means may 
take many forms, a simple means is a stationary 
pin 20 attached to case and positioned in the 
path of two rotating pins 2 mounted on the con 
tact disc 9, and pins 2 are so positioned with 
relation to stop pin 20 that at one end of the per 
missible arc of rotation of contact disc 9, seg 
mental moving contact 2 will bridge brushes 4, 
as shown in Fig. 1, whereas at the other end of 
the permissible arc contact 2 will move out from 
under at least one of brushes 4, thus breaking 
the circuit. 
The case f may be closed by a plain cover 8 

and supported by a mounting bracket 8". 
In order that contact disc 9 be rotated by driven 

member 7, I couple the two discs with a viscous 
material 22, positioned between driving disc 7 
and contact disc 9 and contacting both discs, 
preferably filling the entire space between the 
discs, although obviously this is not a necessary 
feature. 
The space between driving and driven discs 

occupied by the Wiscous material may be varied 
Within wide limits, in accordance With the type 
of viscous material used as a coupling agent. 
For example, if materials of high viscosity are 
used this spacing may be large. If materials of 
relatively low viscosity are used the spacing may 
be small. In any event, however, the transmis 
sion of power between the driving and driven 
discs must not depend upon any frictional pres 
sure directly exerted between the opposed faces of 
the driving and driven discs, but should depend 
solely on the drag exerted through the viscous 
material. 

It will be noticed that I have shown the vis 
cous material as being confined to the space be 
tween the two discs without the use of a retain 
ing enclosure. This is accomplished by the use 
of a semi-Solid viscous material such as, for ex 
ample, semi-Solid petroleum greases used as gear 
lubricants. I have found, for example, that a 
very satisfactory grease is the lubricant utilized 
in automotive gear boxes, and more particularly 
that type of grease utilized for lubrication of 
modern "hypoid' gears, such as used in rear axle 
assemblies of automobiles. Such greases do not 
become sufficiently liquid to run at temperatures 
encountered in automotive use and in positions 
where the Switch of my invention would be nor 
mally utilized, and I have found that such greases 
are perfectly satisfactory for my use and stay in 
place between the discs. 
ASSuming, for purposes of illustration, that a 

semi-solid petroleum derivative grease is used as 
a coupling agent, the Operation of the simple 
Switch just described is as follows: When the 
throttle mechanism moves to move arm 5 in a 
direction indicated by the arrow on connecting 
rod 6, the Wiscous material moving with driven 
member 7, drags disc 9 into the position shown in 
Fig. 1. Continued motion of the connecting rod 
in the same direction causes slippage within the 
grease, and the circuit through brushes f4 is 
maintained. When, however, the throttle mech 
anism is moved in the opposite direction, the vis 
cous material immediately drags on disc 9 in the 
opposite direction and rotates the disc 9 to the 
Opposite end of its permissible arc, thus breaking 
the circuit, and the grease thereafter allows con 
tinued rotation of the driving member in the 
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same direction with Substantially constant Slip 
page resistance. 
Furthermore, this simple Switch may be so ad 

justed, if desired, that it will not change cir 
cuit connections until the driving Inenber at 
tains a predetermined minimum rate of mo 
tion. For example, if brushes is are so de 
signed and tensioned as to exert a definite fric 
tional pressure opposing rotation of disc 9, then 
if driving member is rotated very slowly, driven 
disc 9 will not be rotated against the friction 
of the brushes. If, however, the rate of no 
tion of driving disc be increased, the power 
transmitted through the Wiscous coupling agent 
Will be increased and the drag Will be Sufficient 
to move disc 9 against the friction of the brushes. 
Thus, the Switch can be So adjusted as to oper 
ate to change condition only When the driving 
member exceeds a predetermined rate of no 
tion, and when the drag does reach the neces 
sary value disc 9 will be positively operated, and 
the higher the rate of motion of the driving 
member, the nore positive will be the operation 
of the SWitch. 
The use of a Viscous material providing a 

drag to open and close contacts may be taken 
advantage of to provide a time delay SWitch, 
such as shown in Figs. 3 and 4. Here, driving 
member 2, contact disc 9 together with its con 
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tact 2, brushes 3, and stop pins 2 and 2, are 
identical with the simple SWitch shown in FigS. 
1 and 2. A resilient member or Spring 2 has 
been added, however, tangentially connected be 
tween case and contact disc 9, and in these 
embodiments I have shown this Spring as tend 
ing to rotate disc 9 into a position breaking con 
nection between brushes 4, and holding disc 9 
in this position against the Stop pins 20 and 2. 
Thus, the urge of Spring 24 is opposed to the 
drag of the viscous material in one direction and 
adds the drag in the other direction. 

In the position shown in Fig. 3 the Spring is 
at full allowable contraction and maintains disc 
9 in an off position. If, then, the driving member 
be rotated in a direction tending to rotate disc 9 
into circuit closing position, the drag exerted 
by the viscous material must be Suficient to 
overcome the urge of Spring 24. Consequently 
there will be a minimurin rate of Speed past Which 
point the drag will rise sufficiently to overcome 
the urge of Spring 2 and move disc 9. At rates 
below this minimum the Spring Will cauSe rota 
tion against and equal to the drag, and COIl 
tact Will not be made. At all rates above, con 
tact Will be made. 

Supposing, then, that the driving member be 
comes stationary after Such a contact mak 
ing rotation. With the Switch shown in Fig. 
1 the circuit would remain closed until the re 
verse rotation of the driving member Was made. 
However, when the Switch shown in Fig. 3 stops 
in contact making position, the force exerted 
by Spring 24 is exerted against the Wiscous cou 
pling material, and disc 9 slowly rotates back 
into circuit opening position against the Sta 
tionary drag of the Wiscous material, and opens 
the circuit. I have found, for example, that 
at room temperature, positive opening of the cir 
cuit, can take place with time intervals, if de 
sired, after cessation of movement of the driving 
member, of many seconds. For example, with 
a Switch having relative dimensions similar in 
Scale proportions to the Switches illustrated in 
FigS. 1 and 3, and using a semi-solid hypoid 
grease referred to above, a disc return time of 

3. 
five Seconds may be obtained. With lighter 
greases Smaller time intervals will obtain, and 
With heavier greases and materials of a higher 
Wiscosity, greater times can be obtained. 

Thus, I have provided a SWitch which, when 
left by cessation of movement of the driving 
member in contact making position closing a cir 
cuit, Will automatically, and Without any further 
movement of the driving member, break that 
circuit. It Will be obvious, of course, that if the 
circurinstances require it, that the urge of the 
Spring 24 can be exerted to close the circuit 
after opening thereof, if desired. 

It should also be pointed out that after the 
riving member has attained the minimum rate 

of Speed necessary to overcome the urge of spring 
24 in the direction closing the contacts, that 
the contacts Will Stay closed so long as the speed 
remains above that minimum in spite of the 
urge Of the Spring. 
A slight modification of the switch of Fig. 3 is 

ShOWn in Fig. 4, the addition being a provision 
to ensure the fact that a circuit through the 
SWitch Will always be established at zero throttle 
position, irrespective of the use of spring 24. 
This is accomplished by the use of a contact disc 
pin 25 in the path of a driving member pin 26, 
So that at Zero throttle position driving mem 
ber pin 26 will move to pick up contact disc pin 
25 and positively force disc 9 into contact mak 
ing position, irrespective of the viscous drag or 
the urge of Spring 24. Inmediately the throttle 
is Open, however, pin 26 will move away from 
pin 25 and free disc 9 to operate exactly as it 
Operates in the device shown in Fig. 3. 
In Fig. 5 I have shown a preferred reciprocai 

structure of the switch shown in Fig. 1. Here, 
the Viscous drag is applied between the contact 
disc 9 and the case f, and acts to retard the 
disc rather than drive the disc. Driving mem 
ber in this case is provided with two radially 
alined contact points 30 and 3 ?, and a contact 
rush 32 is positioned on the contact disc 9 to 

SWeep Over and interconnect contacts 3 and 3 
at One point in its arc of revolution. The two 
discs and 9 are positively coupled by spaced 
driving pins 3 and 35 positioned on the periph 
ery of driving member 7 in the path of a driven 
pin 36 extending from contact, disc 9. 
Thus, while disc 9 is positively driven by driv 

ing member 7, there is a permissible arc where 
relative movement may take place between the 
tWO discs. At one end of this permissible arc 
brush 32 connects contacts 3 and 3 . 
other end of this permissible arc brush 32 opens 
Connection between contacts 30 and 3. . Con 
tacts 39 and 3 pass completely through driving 
member 7 and carry, on their opposite ends, 
brushes 3 and 39 bearing on slip rings is and 
6 mounted on insulating cover 42. Slip rings 
40 and 4f are connected through the case to 
termi:ials 6, which are connected to the exterial 
circuit, as was the switch in Fig. 1. 
The Operation of this type of Switch is single. 

When driving member 7 is rotated the drag of 
the viscous material tends to keep contact disc 
9 Stationary. If Stop pin 36 is not in contact, 
With Stop pin 34 or 35, relative motion of the two 
discs occurs to Set up the proper circuit condi 
tion, and thereafter the driving member ro 
tates contact disc 9 with the circuit in the con 
dition Set-up, the slippage in the viscous ina 
terial allowing for the rotation of disc 9. When 
direction of rotation of the driving member is 
reversed, disc 9 again remains stationary until 
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4. 
stop pin 36 is engaged by the opposite stop pin 
on member 7, thereby changing the circuit con 
ditions, whereafter both discs Will again rotate 
as a unit. 
In Fig. 10 I have shown spring 24 applied to 

the type of Switch shown in FigS. 5 to 9 inclusive. 
In this modification Spring 24 is tied at one end 
to the driving member 7 and at the other end to 
driven member 9, thus tending to keep the two 
discS in a permanently fixed relationship, prefer 
ably that relationship which breaks the circuit 
through the Switch. This circuit breaking con 
dition is shown in the quiescent state in Fig. 11. 
When, however, the driving member is rotated, 
the urge of Spring 24 opposes the drag of the vis 
cous material to cause relative motion of the 
tWO discS, and if the rate of notion of the driv 
ing member is Sufficiently high the Spring will be 
stretched and the circuit will be made through 
the SWitch, as shown in Fig. 10. 
Thus, the end result of the switches shown in 

Figs. 1 to 4 inclusive is identical with the re 
ciprocal structures, and if it is desired, a zero 
throttle “on' condition may be created by the 
use of a stop pin 26, extending this time from 
the casing and in the path of stop pin 25 on the 
contact disc, thus forcing the two discs into a 
predetermined relationship at zero throttle po 
Sition. This is shown in Fig. 12. 
While I have described my invention as ap 

plied to switches of reciprocal structures utiliz 
ing a rotary motion of the driving member, it 
will be clearly apparent to all those skilled in the 
art that the use of a viscous drag to open and 
close contacts in accordance with the direction 
of straight line motion of a driving member, is 
fully equivalent, and I do not wish, therefore, to 
be limited in any Way to the precise form shown 
or to rotary motion alone. 
I claim: 
1. A SWitch comprising a stationary mounting 

element and a movable driving element, a pair 
of relatively movable Switch members, a rigid 
connection between One of Said SWitch members 
and One of Said elements, and a thin unre 
Strained film of WiscOUIS material betWeen the 
other of said Switch members and the other of 
said elements, the viscosity and density of said 
material being Sufficient to cauSe relative move 
ment of said Switch members to establish a pre 
determined circuit condition upon movement of 
said driving element and to prevent migration of 
said material from between said member and 
said element. 

2. In combination, a driving member, a driven 
member Spaced slightly from said driving mem 
ber, make and break means operated by motion 
of said driven member, a thin film of viscous 
Coupling material bridging the space between 
said members only, and creating a drag there 
between, Said Wiscous coupling material consist. 
ing of a Semi-Solid Which Will remain semi-solid 
at temperatures below 300 F. 

3. A switch comprising a driving member, a 
spaced driven member, a pair of contacts oper 
ated by motion of said driven member, and a 

2,236,411 
dragging coupling of semi-solid grease between 
Said members. 

4. A SWitch comprising a driving member, a 
Spaced driven member, a pair of contact oper 
ated by motion of said driven member, a drag 
ging coupling between said members of a ma 
terial transmitting a drag in accordance With 
the rate of motion of said driving means, resili 
ent means sufficient to overcome the transmitted 
drag when notion of said driving means is re 
duced in contact making direction below a pre 
determined minimum, and stop means rigidly 
Coupling Said driving member and said driven 
member in contact making position at a pre 
determined point in the path of said driving 
member. 

5. A Switch comprising a driving member, a 
Spaced driven member, a pair of contacts op 
erated by motion of said driven member, a drag 
ging coupling between said members of a ma 
terial transmitting a drag in accordance with 
the rate of motion of said driving means, re 
Silient means sufficient to overcome the trans 
mitted drag when motion of said driving means 
is reduced in contact making direction below a 
predetermined minimum, and means for holding 
Said contacts closed at one point in the path of 
Said driving member against the urge of said re 
Silient means when the motion of said driving 
means is reduced in contact making direction 
below the aforesaid predetermined minimum. 

6. In combination, a case having a planar wall, 
a shaft entering said case through said wall, a 
SWitch disc free to rotate on said shaft and po 
Sitioned adjacent said wall, a driven disc solidly 
mounted on Said shaft on the other side of said 
SWitch disc, contacts mounted on said switch 
disc and Said driven disc and arranged to be. 
Opened and closed upon a predetermined relative 
movement of Said discs, and a thin film of semi 
Solid Viscous material between said wall and said 
Switch disc only, to provide a torque producing 
Said relative movement when said shaft and 
driven disc is rotated. 

7. Apparatus in accordance with claim 2, 
Wherein the driving and driven members are 
closely adjacent planar discs with the viscous 
material positioned as a film filling the space 
between said discs. 

8. Apparatus in accordance with claim 2, 
wherein the driving and driven members are 
closely adjacent planar discs with the viscous 
material positioned as a film filling the space 
between Said discs, and wherein a case is pro 
Vided Surrounding said discs and free from vis 
COUS material. 

9. In combination a rotatable driving mem 
ber a rotatable driven member spaced there 
from, means restricting rotation of said driving 
member to a portion of a complete revolution, 
make and break means operated by motion of 
Said driven member, and a semi-solid viscous 
material filling the space only, between said 
members. 

HERBERT E. METCALF. 
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