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This invention relates to adjustment means
for such electrical instruments as require
for. efficient operation the coarse and rapid
adjustment of certain elements of the ap-

aratus relatively to each other followed

Yy a fine adjustment of said elements. More
particularly the invention relates to adjust-
ment means of this character adapted to use
with variable condensers such as used in
radio systems. 7 =

It is the object of the invention to provide
an improved vernier adjustment means to be
attached to a shaft such as that for example
which actuates the movable plate assembly
of a condenser, the adjustment means being
0 constructed that a rapid and coarse ad-
justment of the movable plates is made as
usual by means of a dial or other control
member, while a fine adjustment through a
small number of degrees is made by means
of a knob or other control member mounted
upo}? the control dial and concentric there-
with.

In accomplishing this object, the dial or
other main control member is fixed in any
usual manner to the shaft element which
actuates the movable plate assembly ~of
the condenser. The vernier knob is rotat-
able in the dial member and carries an
extension which. is provided with an ac-
tuating member such as a cam at its inner
end.  The cam actuates a lever formed to
act as a cam follower and pivoted at one
end to the dial member. The other end
of the lever is pivoted to resilient means
with relation to which the dial and shaft
are rotatable through a small angle and
which is arranged to bear with considerable
pressure on the surface of a fixed member,
such as a panel on which the condenser may
be mounted. The coarse adjustment is made
by turning the dial with its attached shaft
member and movable plates, the resilient
means being carried around with the dial
and sliding over the surface of the panel,
while the fine adjustment is made by turning
the vernier knob and its attached cam. The
cam moves the pivoted lever, and since this
lever is pivoted at one end to the resilient
means, Wﬁich bear strongly against the panels
and which remain in place except when a
turning force is exerted on the dial, as in the
operation of coarse adjustment, the lever
swings about its pivoted connection on the

resilient means as the vernier knob is rotated
and thereby moves the main dial, with its

attached shaft and plates, through a small
angle,
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For a clearer understanding of the con- |

structional features and mode of operation
of the invention, reference is made to the
Tollowing retailed description and to the ac-
companying drawings.
1g. 1 is a view, partially in section, of
an embodiment of the invention applied to
a condenser of a radio system.
Fig. 2 is a plan view of certain operatively

related parts of the embodiment shown in-
these operat-

Fig. 1. The sectional view of
Ing parts as shown in Fig. 1 is
AA of Fig. 2.

The main control member comprises pref-
erably a dial 1 of the form commonly used
in radio receivers and a cup shaped member
2-to which the dial is secured, as by screws
8. A shaft member 4 is riveted or otherwise
fixed. to cup member 2. A condenser 5 is
fastened in any preferred manner to a fixed
member as panel 6. The shaft 7 which ear-
ries the movable plates 8 of the condenser is
connected to the shaft member 4 as by set
screw 9. :

A resilient member 10 preferably in the
form of a spring plate is located within cup
shaped member 2, with contact faces 11 rest.
ing on the surface of panel 6. Spring plate
10 is rigidly fixed to a bracket member 12
as by rivets 13. The bracket member is
placed on the opposite side of cup shaped
member 2 from spring plate 10 and is pro-
vided with inwardly projecting arms 14 which
pass through openings 15 in the cup member
in order to make connection with the spring
plate. A lever 16 having a centrally dis-
posed opening 17 is pivoted as by rivet 18 to
the inner side of bracket 12. The lever ex-
tends across the center of the apparatus and
its other end is connected to the cup member
2 as by rivet 19, the form of connection being
such that provision is made for a slight
motion of the lever in the direction of its
length, as by slot 20 in which rivet 19 bears.

A vernier control member or knob 21 com-

taken on line
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prises preferably a main portion 22 of in-

sulating material and a metal insert 23. The
metal insert 23 projects inwardly and has
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a bearing centrally in dial 1, preferably in -

a metal insert 24 moulded in the dial. " An



10

15

20

25

extension of the vernier member or knob 21
is provided which comprises an actuating
member such as a cam 25 at the inner end
of & stub shaft 26. This stub shaft which
carries the cam is centrally located in the
knob and rigidly fastened therein as by set
serew 27 which passes through the wall of
insert 28. The stub shaft passes through a
centrally disposed opening 28, in bracket 12.
The cam 25 is located between bracket 12 and
cup 2 and projects within the centrally dis-
posed opening 17 formed in lever 16. The
lateral edges 29 of opening 17 are preferably
formed parallel to a line drawn between piv-
otal points 18 and 19 of the lever, although
they may be formed with other contours if
desived. . Cam 25 and the edges 29 of the
opening 17 are so disposed and dimensioned
that said cam is maintained in close working
contact with the lever at allk positions of the

cam.

It will be seen that Fig. 2 is a plan view
of the operating parts of_ the dial and
vernier knob assemblies with the knob 21
removed from shaft 26 and also with the
dial 1 removed from cup 2. It is clear from

. this figure and also from Fig. 1 that the con-
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struction consists essentially of two distinet
parts: the dial assembly and the vernier con-
trol assembly. The former comprises shaff

. 4, cup 2 and dial 1, when said dial is mount-
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ed on the cup. The latter comprises the
rigidly connected spring plate 10 and spring
bracket 12, vernier knob shaft 26 with its

bearing in the bracket, and vernier knob 21
to its shaft 26. The con--

rigidly connected
necting link between the dial assembly and
the vernier knob assembly may be considered
to be lever 16 pivoted at one end to the
spring bracket 12 and at’ the other to the
dial cup 2. The vernier knob assembly
further comprises the actuating- member or
cam 25 which coacts with lever 16, and
which also, since it is located between cup 2
and bracket 12 which are connected by lever
16, serves to hold the vernier knob assembly
within the dial assembly.

In the operation of the invention, adapted,
as in the construction described, to be em-
ployed as the adjustment means for a radio
condenser, rotation’'of dial 1 effects the
initial coarse adjustment of the apparatus
in the usual manner, since the dial is rigidly
connected through cup member 2 and shaft 4
to the movable plate assembly 8 of the con-
denser. In this tuning operation, the spring
plate 10 and all other parts of the apparatus
mounted within or on the dial move together
with the dial, the contact faces 11 of the
spring plate 10 sliding over the face of the
panél 6 when the moderate amount of force
required to turn the dial against this fric-
tion is applied. Further, during this opera-
tion of coarse adjustment, the vernier knob
91 maintains its relation to the dial 1 un-
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changed, since with the small throw of cam
25 required in practice, the pressure trans-
mitted from the dial to lever 16 through
cup 2 and pivot 19, and acting on a cam at
an edge 29 of the opening 17, is not sufli-
cient to turn the cam about its shaft, re-
gardless of the position in which the cam
may be with reference to the lever.

After this coarse adjustment of the con-
denser the final critical adjustment is accom-
plished by turning the vernier knob rigidly
connected to cam 25 which acts upon lever
16. The center of rotation of this lever 16 is
pivot. 18 which 1Is located on the spring
bracket 12. The bracket 12, spring plate 10
and pivot 18 remain fixed in position dur-
ing the vernier adjustment operation because
of the pressure exerted by the spring plate
contact surfaces 11 against the panel 6.
With one end of the lever pivoted at the
fixed point 18, the other end of the lever
swings about this fixed point as the cam is
turned by the knob. As this free end is
loosely coupled at rivet 19 to the cup 2 which
is fastened to the dial and to the shaft 4,
therefore, these latter parts, together with
the movable condenser plate assembly 8 con-
nected to shaft 4, are rotated through a
small angle as knob 21 is turned.. In Fig. 2
the cam is shown as turned half-way from
the extreme throw in one direction to the

extreme throw in the other direction. It

is evident from the figure that a clockwise
movement of the cam by knob 21 through
approximately ninety degrees will result in
o shift of the cup 2, dial 1, shaft 4 and con-
denser movable plate assembly 8, through
g small angle in the clockwise direction, and
that a counter-clockwise movement of the
cam will likewise result in a corresponding
counterclockwise movement of these adjust-
able parts. The adjustment means may be
so proportioned as to produce any desired
small degree of angular movement of the
dial and condenser plates corresponding to
the throw of the cam. Ior example, in the
embodiment of the invention as applied to
the vernier adjustment of a radio condenser,
the cam and lever action may be propor-
tioned to produce threc degrees of .dial
movement corresponding to a rotation of the
vernier knob of approximately one hundred
and eighty degrees, or a reduction, for fine
adjustment purposes, in the ratio of sixty
to one.
What is claimed is:
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1. In an adjustment control apparatus, a

fixed member, a shaft rotatable relative
thereto, a resilient member slidable on the
fixed member, the shaft being rotatable
relative to the resilient:member, a main con-
trol member fixed to the shaft, a lever
pivoted at its ends to the resilient member
and to the main control member respective-
ly, and a second control member adapted to
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- its pivoted
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coact with the lever to move the main con-
trol member and the shaft relative to the
resilient member and the fixed member.,

2. In an adjustment control apparatus, a
fixed member, a shaft rotatable relative
thereto, a resilient member
fixed member, the shaft being rotatable rela-
tive to the resilient member,
member fixed to the shaft, a lever pivoted
at its ends to the resilient member and to the
main control member respectively, and a

-second control member comprising a cam

coacting with the lever to move the main
control member and the shaft member rela-
tive to'the fixed member, oo

3. Tn an adjustment_control apparatus, a
fixed member, a shafi rotatable relative
thereto, a resilient member slidable on said
fixed member, the shaft being rotatable rela-
tive to the resilient member, a main control
member fixed to the shaft, a lever pivoted
at its ends to the resilient member and to the
main ‘control member Tespectively, and a
second control member concentric with the
main control member and adapted to coact
with the lever to move the main control
member and the shaft relative to the resili-

ent member and the fixed member,

4. In an adjustment control apparatus, a
fixed member, a shaft rotatable relative
thereto, a resilient member slidable on the
fixed member, the shaft being rotatable rela-

_tive to the resilient member, a main control

member fixed to the shaft, a lever pivoted
at its ends to the resilient member and -to
the main control member respectively, and
a second control member. concentric with the
main control
coacting with the lever to move the main
control member and the shaft member rela-
tive to the fixed member. : '
5. In an adjustment control apparatus
comprising a fixed member and a main con-
trol member .rotatable relative thereto, a
resilient member adapted to be held station-
ary relative to'the fixed membey
tional engagement therewith, means inter-
connecting said main control member and
said resilient member, said means compris-

ing a lever pivoted at its ends to the resili-

to the main control member
, and a second rotatable control
apted . to swing the lever about
connection with the stationary
resilient member, whereby the main control
member is rotated through a small angle
relative to the fixed member as the second
control member is rotated, - o

6. In ‘an adjustment control - apparatus

ent member and
respectivel
member: a

trol member rotatable
‘resilient member adapted to be held station-

slidable on the -

a main control

member and comprising a cam.

by fric-

comprising a fixed member and & main con-
relative thereto, 3

ary relative to the fixed member by frie-
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tional engagement therewith, means’ inter-

connecting said main control member and
said resilient ember,
Ing a lever pivoted at

ent member and to the

its ends to the resili-
main control member

said means compris-.
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respectively, and a second rotatable contro] -

member comprising a cam coacting with the
lever, whereby the lever is swung about itg
pivoted connection with the stationary resili-
ent member as the second control member
is rotated and- whereby the main control
member is rotated through a small angle
relative to the fixed member,

In an adjustment control apparatus
comprising a fixed member and g main con-
trol ‘member rotatable relative thereto, a
resilient member adapted to be held station-
ary relative to the fixed member by fric-
tional engagement therewith, means inter-
connecting said main control member and
said resilient member, said means compris-
Ing-a lever pivoted at its ends to the resili-
ent member and to the main contro] member
respectively, and a second rotatable control
member ‘comprising an actuating member
coacting with bearing faces formed in the
lever, whereby the lever is swung about its
pivoted connection with the stationary resili-
ent member as the second control member is
rotated and whereby the main control mem-
ber is rotated through a small angle rela-
tive to the fixed member.

8. In an adjustment control apparatus
comprising a fixed member and a main con-

‘trol member rotatable - relative thereto, a

resilient member adapted to be held station-
ary relative to the fixed member by frie-
tional engagement therewith, means inter-
connecting said main control member and
said resilient member, said means compris-
ing a lever pivoted at its ends to the resili-
ent member and to the main control member
respectively, and a second rotatable control
member concentric with the main control
member and comprising a cam coacting with
bearing faces formed in the lever, whereby
the lever is swung about its pivoted con-

‘nection with the stationary resilient member

as the second control member is rotated and
whereby the main control member is rotated
through a small angle relative to the fixed
member. :

In witness whereof, I hereunto subscribe

my name. L
S NICHOLAS HEYMAN,
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