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This invention relates to a dial and switch
mechanism.

In certain forms of electrical apparatus an ex-
- ample of which is disclosed in the copending ap-
plication of Max L. Jeffrey, el al, Serial No.
573,018 filed November 4, 1931, it is desirable to
provide selectively operable switches and it is
convenient to provide a dial mechanism for ef-
fecting such operation. Accordingly, it is an ob-
ject of this invention to provide a novel form of
dial and switch mechanism which affords many
novel features of operation and function that
may better be understood by reference to the
above mentioned copending application. - The

various advantageous features of the present in-.

vention will appear more clearly in the follow-
ing detailed description taken in connection
with the accompanying drawings in which:

Fig. 1 is s view in elevation of a dial and switch
mechanism embodying the principles of my in-
vention, :

Fig. 2 is a view in cross section taken diagram-
matically through the dial mechanism illustrated
in Fig. 1. :

Pig. 3 is a Jetailed view in rear elevation of
the dial mechanism illustrated in Fig, 1.

Fig. 4 is a view in elevation illustrating certain
parts of the invention in detail.

Pigs. 5, 6 and 7 are diagrammatical views il-
lustrating the selective operation of the switches.

In some types of electrical devices, such as that
disclosed in the aforesaid application, various se-
lectable electrical circuits are provided the func-
tions of which are associated with definite pre-
determined actions on the part of the person who
manipulates the device. It Is desirable to pro-
vide a selective switch mechanism to control such
selectable circuits such that the nature or char-
acter of the activity on the part of the operator
will be represented by the selected operation of
the switch mechanism. Also, it is desirable that
the selective switch mechanism afford a plurality
of selective manipulations corresponding to the
selective circuits which are designated with cer-
tainty so that an operator may effect such op-
eration of the switch mechanism easily and cer-
tainly. According to this invention a dial mech-
anism for selectively operating switches is pro-
vided to effect such results. _

In order to afford certain and facile selective
operation the dial 1 is provided with a plurality
of apertures 2 into which the finger may be in-
serted for operating the dial. The dial 1 bears
symbols 3 adjacent each of the apertures 2 ‘so
as to inform an operator which aperture to select

ulate the dial 1.

in operating the dial for any particular reason.
The symbols 3 may connote the nature or the
reason for the action which leads him to manip-

tured, as indicated at 4, to receive the squared
end 5 of the shaft 6, suitable means such.as a
screw and washer 7 being provided to secure the
dial 1 upon the squared end of the shaft 6. Op-
eration of the dial 1 rotates the shaft 6.
. In order to avoid confusion in reading the sym-
bols upon the dial mechanism it is desirable to
provide for a conspicuous display of any one only
of the symbols, which is indicative of the posi-
tion of the dial and connotes the nature of the
activity in which the operator is then engaged.
According to this invention, a disc 8 is mounted
by hub 9 upon the squared end of the shaft 6
and carried in rotation therewith. The dial 1
and the disc 8 may be ynited by pins 10 upstand-
ing from the hub 9 and engaging in apertures
in the disc 1 in register with the pins 10.. The disc
8 carries symbols which are the counterpart of the
symbols 3 upon the dial 1. A shield 11 overlays
the disc 8 and hides the symbols upon that disc
from view except for an aperture 12 in the shield
10 which may be located in any desired angular
position on the disc 8, the aperture 12 being ar-
ranged to register with the spertures 2 in the disc
1 when the latter disc is in proper angular posi-
tion. When the operator inserts suitable means
into an aperture 2 and manipulates the dial 1
to a particular position, which is determined in
& manner later to be described, the corresponding
symbol will be displayed through aperture 12 in
the shield 11 and that aperture 2 in register.there-
with. Suitable clips 13 support the shield 11 and
are secured in any suitable way as by means of
screws to base member 14.

In order that the dial mechanism may be em-
ployed to selectively operate a switch and in or-

The dial'1l is centrally aper- -
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der that the various dial apertures, with their -

associated symbols, may have definite significance
it is necessary to provide initial and final positions
of operation of the dlal. 'To provide the initial
position for the dial and associated parts, a disc
member having the hub 16 through which the
shaft 6 extends and is secured thereto by pins 17
passing through the hub 16 and the shaft 6. An
abutment 18, which may take the form of a pin,
extends from the disc 15. The abutment 18 is
arranged to bear aga:nst the stop 19 which con-
veniently takes the form of a bell crank as shown
in Fig. 3. The stop 19 is supported upon the base
member 14 by suitable means such as the screw
20. The stop 19 provides a suitable position de-
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termining the initial angular position of the dial
1 and associated parts. In order that the dial
and associated parts will be not subjected to vio-
lent shock when reaching the initial position
it is desirable to afford shock absorbing means
by gradually absorbing the momentum of the
returning elements. . The stop 19 may convenient-

1y be employed as a part of the shock absorbing

means and for that purpose the spring 21 may
be connected between one arm of the bell crank
19 and a lug 22 on frame member 14. Abutment
23 liraits the movement of the stop 19 when struck
by the abutment 18. The spring 21 provides a

progressively increasing force which slows up and.

stops the dial and associated parts gradually when
they reach the initial position. The force exert-
ed by the spring 21 is sufficiently great to turn the
dial and associated parts in & forward direction
until the motion of the stop 19 is limited by the
abutment 24.  With the spring 21 maintaining
the stop 19 against the abutment 24 and with the

abutment 18 bearing against the stop 19 the ini-

tial position of the dial and its associated parts
is determined.

In order that the dial may be turned through
various angles, as designated by symbols on the
dial 1, it is desirable to provide limiting means
to determine the final position of the dial which
will engage with the finger. or .other object in-
serted into an aperture 2 for manipulating the

dial 1. Accordingly, a guard or stop 25 is pro-

- vided to overlay the apertures 2 in the dial 1 so
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that the finger or like object inserted into an

‘aperture 2 will strike the guard 25 as the dial 1

is turned in a clockwise direction. 'The guard 25
is carried upon an arm 26 extending back of the
dials 1 and 8 and fixed on the end of hub 27 by
peining the end of the hub 27 over the margin of
the aperture in the arm 26 through which the end
of the hub 27 extends. The hub 27 is mounted
for rotation in the journal 28 of frame 14. The
shaft 6 passes through and is journalled in the
hub 27.

‘While for certain purposes of the invention the

- stop 25 may be made rigid, other elements of the

invention performing their functions in an un-
hindered manner, it is desirable, in other in-
stances of use of the present invention such as
that disclosed in the copending application, to
utilize the guard 25 to perform functions in ad-
dition to that serving as a limit stop to deter-
mine the final position of the dial. Thus where
1t is desirable to effect the control of electrical cir-
cuits incident to each forward operation of the
dial 1 the stop or guard 25 may be conveniently
employed for that purpose, although, the alter-
native of providing a rigid stop together with
other suitable means operated in any suitable
manner with each forward movement of the dial
to effect suitable circult control operations are
contemplated within the scope of this invention.
Also, it may be desirable, as in the instance of
the electrical device disclosed in the aforesaid
copending application, to provide for operation
of the circuit control mechanism under the in-
fluence of the guard 25 or its equivalent element
independent of the operation of the dial 1. That
additional function may be imparted to the stop
or guard 25 or may be effected by suitable means
independent of the guard and/or independent of
the operation of the dial 1 as desired. -

‘Where the three functions of providing a final

. limiting position of the operation of the dial 1,

of providing for a circuit control operation inci-
dent to the operation of the dial 1, and of pro-
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viding for a cireuit control operation independent
of manipulation of the dial 1 are combined in one
unitary system of elements, the construction may
iake the form illusiraied in the drawings. In
order to effect a circuit control operation incident
to manipulation of the dial 1 the arm 26 is con-
nected to the hub 27 from which the arm 28 ex-
lends and is rigid therewith. The arm 28 is
provided wilh shoe 29 arranged, when rotated in
& clock-wise direction from the position illus-
trated in Fig. 1, to strike switch blade 30 there-
by closing and/or opening electrical -circuits
through & plurality of conductors 31, 32 and 33 in
any desired combination. When the dial 1 is
manipulated to a final position the finger or like
object strikes the guard 26 and turns the hub 27
and arm 28 to effect the circuit control opera-
tion. In order that the guard 25 may be em-
ployed to effect the circuit control operations in-
dependent of manipulation of the dial 1 the hub
27 is arranged to turn freely upon the shaft 8 so
that the arms 26 and 28 together with hub 27
form a unit operable independently of the dial 1.
Bpring 34 is connected at one end to the arm 28
and at the other to the lug 35 upon the frame 14. 100
‘When the force exerted on the guard 35 is relieved

the spring 34 returns the guard 25, the arm 26, the

hub 27, the arm 28, and the shoe 29 to the position

fllustrated in Figs. 1, 3 and 4, which position is

determlnedbythestopornbuunu‘xtumthem

85

- Irame 14 against which the arm 28 strikes. The

guard 25 serves as a limit stop to determine the
final position of rotation of the dial 1 by virtue of
an abuitment or stop 37 carried by the frame 14
against which the arm 26 strikes when turned in 110
a clock-wise direction. The abutment 37 also
serves to limit the clock-wise movement of the
unit composed of the arm 26, hub 27 and arm 328.
While various elements of the invention and
the mode of operation together with their uses as 118
8o far described may be employed by effecting the
Instantaneous or momentary operation of the dial
1 and allowing it to return or causing it to return
to an initial position either at once or accord-
ing to a predetermined time achedule yet accord- 120
ing to certain uses of thix invention, such as that
disclosed in the copending application, it is de-
sirable to maintain the dial and associated parts
in a particular position to which it has been ad-
justedtorapetdodotﬂmeundettheeontrolm
either of an operator or an auxiliary associated
force or event. In order to pruvide for main-
taining the dial and associated parts of the mech-
anism a

Iframe 14 and with pawl 40 respectively.

_Spring 42 is arranged to urge the pawl 40 into

engagement with the ratchet 37. During
movement of the dial it is necessary to maintain
the pawl 40 out of engagement with the ratchet
37. To effect that result a latch 43 is provided
Which is mounted for rotation upon the hub 27,
being held thereon by suitable washer 44. The 145
lower end of the pawl 43 is arranged to abut
against the projection 45 extending laterally from
thepawlil)sdjmttotbemdotthe_htchc.
A spring 46 connected at ane end with the latch
nmdatheothamdwiththehw_ssonthcm
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frame i4 tends to maintain the latch 43 in the
position illusirated in Fig. 3 wherein the pro-
jection 45 abuts against the end of the latch 43
and the pawl 40 is held oul of engagement with
the laich 37. When the dial is turned to a final
position and the guard 25 is actuated, the arm 28,
which is carried with the movement of the guard
25, strikes against the laterally projecting finger
47 on the latch 43 and moves the latch in & coun-
ter-clock-wise direction, as viewed in Fig, 3, so as
o clear the projection 45 and allow the pawl 40
to be moved into engagement with the ratchet 37

- under the action of spring 42. * Thus the guard 25

and associsted element performs the fourth func-
tion of releasing the vawl to lock the dial and as-
sociated pacts in adiusted position.

In order to provide for the release of the dial
and associated parts before they return into ini-
tial position the pawl 40 is provided with an arm
48 prronged to be engaged by the cam bar 49
having 2 sloping surface and being reciprocable
in guide 50 supported on the frame 14 and hav-
ing & head 51 which may be pressed to move
the cam bar 49 against the arm 48 to effect rota-
tion of the paw! 4@ in a counter-clock-wise di-
rection, as viewed in Fig. 3, thereby disengaging
the powl 40 from the ratchet 37. The movement
of the pawl 40 undsr ihe infiuence of the cam
bar 49 carries the projection 45 beneath the end
of latech 43 and the spring 46 moves the latch
43 into engaging position so that when the cam
bar 49 is released the pawl 40 will be held out
of engagement with the ratchet 37 by the latch
43. The arm 28, assoclated with the guard 25,
is maintained in the position illustrated in Fig.
3 by the spring 34, as before described, in which
position the return of the latch 43 to its engaging
position is unhindered. A suitable spring may
be provided within the guide 50 for returning the
cam bar 49 to a position such as to free the pawl
40 for movement into engagement with- the
ratchet 37 when the occasion arises. Thus means
are provided to effect the release of the dial and
associated mechanism for returning to initial po-
sition which means are actuable by manual ma-
nipulation. :

The latch 40 may have the extension 52 ar-
ranged to be engaged by hook 53 on electro-
magnet 54. The electro-magnet may be under
control in accordance with any desired event
associated with the system involving the dial
mechanism of this invention and may be em-
ployed upon actuation to withdraw the pawl 40
from engagément with latch 37 and permit the
return of the dial and associated parts to initial
position. The dial and associated parts may be
returned to initial position by manual manipu-
lation, under the influence of an auxiliary force
controlled in accordance with any desired event,
or, preferably, the dial and assoclated parts may
be returned automatically to initial position
when released under the influence of spring 55
coiled about the hub 16, one end of the spring
55 being connected with the disc 15 and the
other end with frame 14."

The various positions to which the dial mecha-
nism and associated parts may be adjusted may
he conveniently translated into control effects
upon the electrical circuits in any desired man-
ner. Conveniently, the disc 15 may be provided
with a cam face affording the dwell 56, the rise
57, the dwell 58, the rise 59, and the dwell 60.
A cam follower in the form of a roller may ride
upon the surface of the cam disc 15. A bar 62
may have the roller 81 journalled therein and be

3

actuated in reciprocation from the cam disc 15.
The various dwells and rises of the cam disc
15 may be associated in any desired combination
and order with the various positions of adjust-
ment of the dial and associated parts. Like-
wise the positions of the cam disc 15 may be
iransiated intc any desired combination of cir-
cuit control effects through the bar 62 or through
any other suitable means. A particular illustra-
tion of the circuit conirol effects which may be
obtained are illustrated in Figs. 5, 6 and 7. Fig.
7 may illustrate the original position of the ad-
justment of the dial in which the cam follower
rides or rests on dwell 56. In that position the
switch blades 63, 64 and 63, which are under the
control of the bar 82, are positioned to close
contact psirs 66, 67 and 68 to effect a suitable
circuit control. In other positions of the dial 1
the cam follower 81 may ride upon or rest upon
the dwell 58 in which position the contact strips
63, 64 and 65 are positioned so as to make con-
tact at contact pairs 69, 87, 70 and 71. When
the cam disc 15 is in the position illustrated in
Fg. 5, which may correspond to the position of
maximum rotation of the dial 1, the cam fol-
lower 81 rests or rides upon the dwell 60 and the
bar 62 is in such position that contact strips 63,
64 and 65 effect contact with contact pairs 69,
70 and 71 only.

While the invention has been described in
detail by way of illustration it is not intended
so to limit the invention inasmuch as modifica~
tions and variations in the construction and ar-
rangement of the parts and their sequence and
inter-relation of operation may be made as will
be apparent to one skilled in the art without
departing from the spirit and scope of the in-
vention as defined in the following claims.

T claim: .

1. In combination, a manually operable dial,
one or a plurality of contact switches, means asso-

ciated with said dial for operating said switches,

and means having limited movement with the
dial for automatically locking the dial and
switches in a predetermined position.

2. In combination, a manually rotatable dial,
one or a plurality of contact switches, means
operable through rotation of said dial for operat-
ing said switches, a movable guard member

mounted adjacent said dial and adapted to be 2

contacted by the finger of an operator when the
dial is rotated to a certain position, and means

actuated by said guard member for locking sald

dial and switches in a predetermined position.
3. In combination, a manually rotatable dial,
one or a plurality of contact switches, a cam
rotatable with sald dial for operating said
switches, a movable guard member mounted ad-
jacent said dial and having means associated
therewith for locking the dial and switches ina
predetermined position, and electrical means for
unlocking said dial and switches.

4. In combination, a manually rotatable dial,

one or a plurality of contact switches, a cam

rotatable with said dial for operating said
switches, a movable finger guard member
mounted adjacent said dial, and means rendered
operable through movement of said guard mem-
ber for locking the dial and cam in a predeter-
mined position of rotation. _ :

5. In combination, a manually rotatable dial,
one or a plurality of contact switches, a cam
rotatable with said dial for operating said
switches, a movable finger-actuated member
mounted adjacent said dial, means associated

b
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with and rendered operable through movement
of said member for automatically locking the
dial and cam in a predetermined position of rota-
tion, and a manually operated means for un-
Jocking said dial and cam to permit them to return
to their initial positions.

6. In combination, & manually rotatable dial,

one or a plurality of contact switches, a cam
movable with said dial for operating said switches,
a movable guard member mounted adjacent said
dial and having means associated therewith for
locking the dial and cam in a predeteriained posi-
tion of rotation, and one or more independent
switches operable through movement of said
guard member.

7. In combination, a manually rotatable dial,
ane or a plurality of contact switches, a cam
rotatable with said dial for closing sald switches,
a movable guard member mounted adjacent the
path of rotation of said dial and having means
associated therewith for locking the dial and cam
in a predetermined position of rotation, one or
more contact switches independent of said first-
named switches, and means associated with zaid

1,969,026

movable guard member for operating sald second-
named switches. )
8. In combination, & manually rotatable dial,
one or a plurality of contact switches, a cam
rotatable with said dial for closing said switches,
a movable finger-actuated member mounted over
said dial and having means associated therewith
for locking the dial and cam in a predetermined

‘position of rotation, and both manually and elec-

trically operated means for unlocking said dial
and cam to permit them to return to their initial
positions. '

9. In combination, a rotatable dial, a movable
stop member arranged to be contacted by the
finger or other dial engaging means used by an
operator to rotate the dial, said stop member
having limited movement with the dial, a switch,
means associated with said stop member for
actuating said switch, means for locking said
dial in a predetermined adjusted position, said
stop member being independently movable to
operate said switch.

THEODORE H. EICKHOFP.
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