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This invention relates to switching mechanism
and more particularly to that type of mecha-
nism wherein a contact is opened and/or closed
in response to variations in the value of a condi-

5 tion, such as temperature or pressure.

In devices of this character it is customary
that the condition value at which the switch
opens or closes differ from the condition value
at which the same mechanism closes or opens.

10 This difference is called the operating differential
and it is a primary object of this invention to
provide improved structure whereby this oper-
ating differential of the instrument may be
readily varied. .

18  An additional object is the provision of a lever-

© age arrangement in such a mechanism whereby a

lost motion connection is provided between the
operating mechanism and the contact structure
to provide such a differential.

An additional object is the provision of im-
proved means whereby such a lost motion dif-
ferential may be simply and readily varied.

An additional object is to provide in combi-
nation with an improved leverage arrangement
as above mentioned, a linkage arrangement
which will insure a substantial multiplication of
the effort exerted by the energizing member be-
fore transmission thereef to the circuit control-
ling or switching member.

An additional object is to provide such a mech-
anism as described in the foregoing paragraph
in combination with a relatively rapidly acting
switch mechanism, the linkage being so arranged
as to amplify the force exerted on the switching

30

" . 35 member by the energizing member in substan-

tial accordance with, but in opposition to the
force exerted thereon by mechanism adapted to
impart a relatively rapid action thereto, such
as, illustratively, a magnet.

An additional object is the provision in a
switching mechanism embodying a magnet, of
a leverage arrangement whereby the magnetic
attraction is so compensated as to reduce the dif-
ferential produced thereby without materially af-
5 fecting the snap action function.

A still further object is the provision of means
in a single instrument whereby the switching
mechanism may be readily converted from a de-
vice of the type in which the contacts are closed

50 upon condition value change in one direction to
an instrument wherein the contacts are opened
on condition value change in the same direction
or vice versa, without the necessity of providing
separate complicated mechanism.

55 An additional and more specific object is the
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provision of yieldable mearns in association with
the adjusting means mentioned above whereby
strain upon the instrument will be obviated in
the event that excess pressure is exerted upon
certain of the component parts thereof.

A still further specific object is the provision
of such a mechanism which will be reliable in
operation, simple of manufacture, and durable
and sturdy in construction.

Other objects will in part be obvious and in
part be pointed out hereinafter.

The inventien accordingly consists in the com-
binations of elements, arrangements of parts,
and features of construction, all as will be more
fully described hereinafter and disclosed in the
accompanying drawing.

The leverage for actuating the contact arm in
this application is in some respects similar to
that shown in my copending application Serial
No. 141,297, filed May 7, 1937. The adjustable
differential is of the same type as that disclosed
in an application of Albert L. Judson, Serial No.
141,299, filed May 7, 1937.

In the drawing, wherein is shown one of the
various possible embodiments of this invention;

PFigure 1 is a side elevational view partly in
section disclosing one embodiment of the inven-
tion, certain parts thereof being omitted for
the sake of clarity;

Figure 2 is a sectional view taken along the
line 2—2 of Figure 1 as viewed from the top;

Figure 3 is a fragmentary view disclosing cer-
tain portions of the mechanism shown in Figure
1 in a different position of adjustment;

Figure 4 is a sectional view taken along the
line 4—4 of Figure 1 as viewed from the leff;

Figure 5 is a sectional view taken along the
line 5—5 of Figure 1 as viewed from the top;

Figure 6 is a fragmentary perspective view of
certain details of construction;

Fizure 7 is a fragmentary view disclosing cer-
tain of the mechanism shown in Figure 1 in a
different position of adjustment; and

Figure 8 is a fragmentary view disclosing the
mechanism shown in Figure 7 in a still further
adjusted position.

Having reference now to Figure 1, there is gen-
erally indicated at {6 a casing to which is secured
a housing i1 as by the engagement of a lock nut
12 with a threaded portion 13 of housing {1 ex-
tending through a suitable aperture 14 in the
bottom wall of casing 10. The base portion I5
of housing {1 is provided with an apertured nip-
ple 16 adapted for engagement with a pressure
tube (not shown) leading from any siutable
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source of pressure or other condition which it is
desired the instrument control. A bellows IT po-
sitioned within housing i1 is secured at its lower
extremity to base portion 15 and at its upper
extremity to a plate 18. A spring 19 seated on
8 shoulder 20 of base portion 15 abuts plate I8
and biases the same upwardly. A shield 21 is
positioned circumferentially about spring 19 to
preclude the possibility of inter-engagement of
spring {9 with the corrugations of bellows 20.
An operating rod 25 is secured to plate 18 and
extends upwardly through an aperture 28 in
threaded portion 13 of housing {{ and termi-
nates in a point 27. Point 27 is positioned for
engagement with a central portion of a lever 28
pivoted as on a pivot pin 29 to an upwardly ex-
tending bracket 30 secured to the base of casing
10. Thus it will be seen that an increase in
pressure or other condition at the source of
pressure or other condition change will be trans-
mitted through bellows iT and operating.rod 25
to lever 28 which will move in accordance there-
with.

A pracket 32 is provided with an inwardly
turned apertured portion 33 through which aper-
ture projects a screw 34 provided with a lock nut
35 to form a stop to limit the upward movement
of lever 28. A second screw 36 provided with a
lock nut 37 projects upwardly from the base of
casing 10 to provide a stop for the lower limit
of lever 28.

Positioned substantially parallel to and above
lever 28 is a lever 40 which comprises a portion
41 of relatively wide extent and an extending por-
tion 42. Portion 41 is positioned adjacent a rela-
tively central portion of lever 28 and upon up-
ward movement of lever 28 such movement occa-
sions abutment of lever 28 with portion 41 and
moves the same and hence lever 40 upwardly.
The distal end of lever 40 rests upon pivot pin
29 and is biased downwardly by an extending
portion 43 of a member 44 which is provided with
& slot 45 (see Figure 6) through which is passed
a pair of studs 57 secured to the side wall of cas-
ing 0. Additional reference will be made to
member 44 and its function hereinafter.

A pin 46 passes through suitable apertures in
downwardly depending portions 38 of lever 40
below lever 28 to hold levers 28 and 40 in related
assembly, and a coil spring 47 is wound about
pin 46, one end thereof being secured as at 48
to a relatively central portion of lever 28 and
the opposite end thereof being secured as at 49
to a mid portion of extending portion 42 of lever
40, the spring 47 being so arranged as normally to
bias levers 28 and 40 resiliently towards each
other.

A rod 50 extends from a boss 52 downwardly
into engagement with a portion of lever 28 direct-
ly opposite that portion abutted by point 27,

through an aperture 51 (see Figure 2) in lever -

40. Secured to the opposite side of boss 52 is
one end of a spring 53, the other end of which
is suitably secured to & second boss 54 having g
knurled rim and a threaded interior aperture,
which in turn engages a screw 58 fixedly secured
to the top wall of casing 0. Thus the force
exerted by spring 83 opposes the force exerted
by rod 25 through bellows 1T and spring {9, and
by suitable rotation of boss 54 and consequent
positioning of the same on screw 55 a variable
opposing force may be exerted to provide for
variations in the pressure at which it is desired
the instrument operate.

Referring back to lever 40, portion 42 thereof
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has a pivot pin 60 adjacent its outer extremity
to which is secured a link 61, the opposite end of
link 61 being pivotally secured, as shown in
Figures 1, 2 and 3, to a projection 62 carried by
an extension 63 of an arm 64 comprising a por-
tion of a U-shaped bracket 65 (see Figure 2).
Bracket 65 is also provided with a second arm 66
carrying a similar extending portion 1 having
a projection 68, the purpose of which will be
more fully described hereinafter, and is pivoted
as by means of a pivot pin 10 (see Figure 4) to a
U-shaped bracket 11 provided with a pair of regis-
tering apertures 12 adapted to accommodate pin
10 and a second pair of registering apertures 13
in alignment with a second pair of apertures T4
formed in U-shaped member 65, the purpose of
which will be more fully pointed out hereinafter.

Secured to U-shaped member 65, as better
shown in Figure 4, are a palr of insulating mem-
bers 80, such securing means taking the form
illustratively of rivets 81 and secured to the upper
portions of insulating members 80 is a channel-
shaped member 82 having an aperture 83 therein
through which projects a contact button 84
carried by a leaf spring 8% which is in turn se-
cured as at 86 to the lower portion of channel-
shaped member 82. A wire 88 leads from termi-
nal 86 which is in electrical association with con-
tact button 84 to a terminal 90 carried by an
insulating panel 91 secured in any suitable man-
ner within casing 10. Insulating panel 81 has a
second terminal 92 positioned thereon in electri-

- cal association with a contact member 83 posi-

tioned for engagement and disengagement with
contact button 84. A horseshoe magnet 95 se-

&
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cured and held in engagement with insulating .

panel 81 as by a bar 96 and screw 97 is so posi-
tioned that the opposite poles of magnet 95 are
on opposite sides of contact member 93. Mag-
net 95 thus exerts a pull on channel-shaped
member 82 which pull increases as the member is
moved towards magnet 95 and decreases as mem-
ber 82 is moved away from the same at a varia-
ble rate in accordance with known magnetic laws.
Suitable wires (not shown) may lead from termi-
nals 90 and 92 to any desired condition control-
ling apparatus.

Thus from the foregoing it will be seen that as
lever 28 is moved upwardly in the manner previ-
ously described, -its engagement with lever 40
through pin 46 will cause the latter to move

upwardly about a fulcrum comprised of portion

43 of member 44, which in turn will produce an.
upward movement of portion 42. Such move-
ment will produce a substantial rotary movement
of link 61 which in vurn will exert a force upon
projection 62 to cause relative downward move-
ment of the same as viewed in Figures 2 and 3 to
cause channel-shaped member 82 to rotate about
pivot 10 and a consequent movement of contact
84 away from contact 93. Upon a downward
movement of lever 28 occasioned by spring 53
upon a reduction in pressure in bellows 17, pro-
jection 62 will be moved upwardly by link 61
until the parts return to the position shown in
Pigure 1 and contact 84 again engages contact
93 to close a circuit between terminals 90 and
92 for any desired purpose.

It will be seen that due to the unique leverage
arrangement above described a variable ratio
drive is provided between member 42 and mem-
ber 82, since as link 6f approaches the vertical,
or a right angled relationship with member 42,
the force exerted thereby upon pin 62 and hence
member 82 approaches zero. Conversely, as link
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6¢ approaches parallelism with the center line
between pivots 66 and 29 of member 42 the ratio
of travel of member 82 and hence contact 83 is

-decreased with respeet to the travel of member

42 and due to this decreased mechanical advan-
tage the force with which member 82 is moved
is greatly amplified at this point. Thus, assum-
ing the parts to be in the position shown in Fig-
ure 1 as member 42 is moved upwardly, pivot 60
is shifted and the angle of link 61 with member
42 is increased. In the initial stages of such
movement g relatively great force is exerted on
pin 62 and hence member 82 and contact 84 to
overcome the attraction of magnet 85 but as the
movement progresses and pin 60 more closely ap-
proaches pivot 10 and link 61 moves toward right
angular relationship with member 42, the speed
of travel of contact 83 is increased and corre-
spondingly the force exerted thereby decreases
as the pull of magnet 95 decreases. Thus it will
appear that as contact 84 is moved away from
contact 93 and as the magnetic force exerted by
magnet 95 decreases at a variable rate in accord-
ance with the known laws of magnetic attraction,
and as the force exerted by bellows 17 decreases
at a substantially constant rate due to the in-
creasing compression of spriug 53, the linkage ar-
rangement hereinbefore described through its
variation of the force exerted on member 82 by
member 42 serves to compensate for the variable
magnetic force sufficiently to maintain the varia-
tion of the same at a substantially constant rate.
Conversely, as contact 84 approaches contact 93
and the force exerted by magnet 95 increases at
the same variable rate, the force exerted through
the linkage also increases in variable ratio to
maintain the rate of magnetic attraction sub-
stantially constant relative to the decreasing
force exerted by spring 53 as above.

In other words, in devices of this character it
is desirable that the restraint or attraction of
the magnet vary at a relatively constant rate in
accordance with the decrease or increase in force
exerted on the operating lever by the spring. By
means of the linkage arrangement described, a
variable force is exerted on member 82 which
varies directly with respect to the magnetic at-
traction of magnet 85 but in variable ratio to
compensate for the same and provide a substan-
tially constant rate of restrain{ or attraction.
Thus the forces exerted on member 82 and hence
contact 84 by the linkage and by magnet 85 tend
to counterbalance each other in such manner
that the increase and decrease of the magnetic
attraction of magnet 85 varies at a uniform rate,
which is, in the illustrative embodiment shown,
preferably, slightly in excess of the rate of pres-
sure increase or decrease exerted on lever 28
and hence member 42 by spring 53.

It should here be pointed out, however, that the
position of extending portion 43 of member 44
may be varied, the means for the accomplish-
ment of such variation comprising a screw 100
having a head i01 extending exteriorly of cas-
ing 10 and threadedly engaging a member (02
having extended portions 103 (see Figure 5)
which extend on opposite sides of member 44,
Member 44 is provided at its upper extremity with
an inwardly turned portion {05 having a suitable
aperture therein which loosely surrounds screw
100 at a position above that of member 102. A
spring 106 is positioned between a nut {07 sur-
rounding screw 100 adjacent its upper extremity
and inwardly turned portion 105 and serves to
bias portion 105 into juxtaposition with member

3

i02. Thus it will be seen that upon rotation of
screw 100 by means of head 10{, member 102 be-
ing precluded from rotation by projections 103,
will be moved upwardly or downwardly and that
such movement will in turn be imparted through
portion 105 to member 44 and hence to inwardly
extending portion 43, the limits of such move-
ment being defined by the engagement of studs
41 with the extremities of slot 45. It will further
be seen that as member 43 is moved upwardly
a clearance is provided between the same and
the adjacent end of lever 40. Consequently, as-
suming member 43 to have been moved upwardly
to provide a lost motion as above mentioned,
when lever 28 is moved upwardly as viewed in
Figure 1, upon its abutment with lever 40, lever
40 will be moved upwardly as an entirety until
such time as its distal end abuts extending por-
tion 43 whereupon contacts 84 and 93 will be
separated in the manner previously discussed.
However, immediately upon reverse movement of
operating rod 25 occasioned by a reduction in
pressure on other condition in bellows {1, the
contacts will again close since such motion will
permit a substantially immediate return of the

adjacent end of lever 40 to a position of abut-~

ment with pin 29, which pin, it will be under-
stood, serves as the fulcrum for lever 40 upon
reverse motion of the mechanism. Thus it will
be seen that the condition value at which the
contacts 84 and 93 separate may be varied with
respect to the condition value at which they
close merely by a variation in the position of
abutment 43 and the consequent variations in
lost motion permitted lever 40, As, for example,
if it is desired that the contacts open upon the
achievement of a given pressure, as illustratively
10 lbs., adjacent bellows T and reclose when the
pressure has been reduced to, say illustratively 8
1bs., a slight clearance is provided by adjustment
of screw 100 between extending portion 43 and
the end of lever 40. Should it be desired that
the contacts separate at a pressure of 12 lbs. and
re-engage at a pressure of 8 lbs., a still wider
clearance is provided, and should it be desired
that the contacts open at a pressure of, illus-
tratively, 8 and a fraction pounds, extending
member 43 is moved into abutting relationship
with lever 40 in the position shown in Figure 1.
Correspondingly, should it be desired to vary the
pressure at which the contacts close, from the
illustrative 8 1bs., to 10 Ibs. a rotation of boss 54
will impart the necessary added pressure to lever
28 to provide for the variation mentioned. Re-
verse rotation of boss 54 will, it will readily be
seen, produce an opposite effect and cause clo-
sure of the contacts at a pressure in any desired
lesser amount.

Having reference now to Figures 7 and 8, there
is disclosed a construction substantially identical
to that of Figures 1 and 2 with the exception that,
for the purposes of illustration, a capillary tube
{10 is disclosed as being secured to a member f#{
secured to the base of housing 1f. A shield 112
similar in purpose and construction to shield 21 is
positioned within bellows {1 and a spring 113
similar to but of a greater strength than spring
19, to compensate for the reduced effect exerted
by a volatile fluid on bellows 11, is positioned in
abutting relationship with plate 8. Capillary
tube K0, it will be understood, extends to a suit-
able volatile fluid filled bulb (not shown) which is
positioned at any desired source of temperature or
other condition change. The remaining portions
of the mechanism shown are identical with the
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exception that link 61 is secured instead of to pro-
jection 82 to projection 68 and pivot pin 10 is
inserted through apertures 13 and 74 instead of
through apertures 12.

Thus, as better shown in Figure 7, link 61 is
extended in an opposite direction to that shown
in Figures 1, 2 and 3, and upon an increase in
pressure within bellows {7 causing an upward
movement of rod 25 and its associated levers 28
and 40, a downward movement of portion 42 of
lever 48 results in a rotative movement of link 61
occasioning a rotative movement of bracket 65
about pivot 7§ in a direction opposite to that dis-
cussed in connection with the mechanism with
the parts in the position shown in the Figures 1, 2
and 3. It will be readily understood that chang-
ing the position of pivot pin T8 in the manner
above described to the position in which it is
shown in Figure 7, in addition to the application
of the force exerted by lever 40 and link 61 on the
opposite side of bracket §5, will result in an oppo-
site movement of bracket 65 and hence contact 84.

Thus by positioning the parts, including link 61,
in the position shown in Figures 7 and 8 an in-
crease in pressure or other analogous condition
causes the contacts 84 and 83 to separate while a
decrease in pressure causes the same to engage.

The linkage arrangement as now positioned
acts, with respect to the pull of the magnet, in a
manner similar to the leverage arrangement as
described in connection with Figure 1, the force
exerted thereby increasing in variable ratio as the
movable contact approaches the fixed contact
and decreasing correspondingly as it moves away
from the same.

It may here be pointed out that one manner of
securing link 61 to projections 60, 62 and/or 68
may take the form of spring clips 120 engaging
suitable grooves in the above named projections,
one of which grooves is shown at 121 in Figure 2.
While spring clips 128 are suitable for this pur-
pose and provide a connection which may be read-
ily assembled and dis-assembled as occasion re-
quires, it will be understood that any other suit-
able detachable means for the same purpose may
be employed.

Thus from the foregoing it will be seen that
there is herein provided a mechanism for accom-
plishing the objects of this invention and others
in an improved and satisfactory manner.

Since many embodiments may be made of this
invention and since many modifications may be
made in the above described and illustrated em-
bodiment, it is to be understood that all matter
hereinbefore set forth or shown in the accom-
panying drawing is to be interpreted as illustra-
tive and not in a limiting sense.

I claim as my invention:

1. In a device of the character described, in
combination, a permanent magnet, means mov-
able toward and away from said magnet, condi-
tion responsive means to move said first men-
tioned means, and means between said first and
second means to transform the variable rate of
restraint and attraction of said magnet to a sup-
stantially constant rate, said last mentioned
means comprising a linkage arrangement between
said first and second mentioned means so ar-
ranged as to vary the speed of travel of said first
mentioned member in substantially direct propor-
tion to the distance between said magnet and said
first mentioned member.

2. In a device of the character described, in
combination, a movable member, a lever ful-
crumed at an end, said member positioned to abut
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said ‘ever at an intermediate point, a second lever
substantially parallel to and adjacent said first
lever fulecrumed adjacent said first mentioned
fulerum, said second lever being so arranged that
said first lever abuts the same at an intermediate
point, means to vary the position of the fulerum
of said second lever, and mechanism operated by
the distal end of said second lever.

3. In a device of the character described, in
combination, a movable member, a lever ful-
crumed at an end, said member abutting said
lever at an intermediate point, a second lever sub-
stantially parallel to and adjacent said first lever,
said second lever being fulcrumed between the
proximal end of said first lever and an abutment,
sald second lever being so positioned that said
first lever abuts the same at an intermediate
point, means for moving said abutment whereby
upon movement of said first lever the distal end

of said second lever remains stationary until the -

proximal end of said second lever encounters said
abutment whereby to vary the relative movement
of said second lever with respect to the relative
movement of said first lever, and mechanism

operated by said distal end of said second lever. .

4. In a device of the character described, in
combination, a movable member, a lever ful-
crumed at an end, said member positioned to abut
said lever at an intermediate point, a second lever
substantially parallel to and adjacent said first
lever fulerumed adjacent said first mentioned ful-
crum, said second lever being so arranged that
said first lever abut the same at an intermediate
point, means to vary the position of the fulcrum of

said second lever, a contact movable by the distal 8

end of said second lever, an opposed contact adja-
cent said first mentioned contact, and magnetic
means adjacent said second mentioned contact to
impart a snap action to the movement of said first
mentioned contact.

5. In a device of the character described, in
combination, a movable megmber, a lever movable
by said member, a second lever substantially
parallel to said first mentioned lever and adjacent
thereto, said first lever so positioned as to abut an
intermediate portion of said second lever whereby
movement of said movable member is transmitted
to said second lever only through said first lever,
means to vary the position of said second men-
tioned lever with respect to said first mentioned
lever, a contact movable by the distal end of said
second lever, a second contact positioned for en-
gagement with said first mentioned contact, and
magnetic means adjacent one of said contacts to
impart a snap action to the movement of said
first mentioned contact.

6. In a device of the character described, in
combination, a condition responsive element, a
member movable thereby, a lever movable by said
member, a second lever adjacent said first men-
tioned lever and movable by the engagement of
the distal end of said first lever with an inter-
mediate portion thereof, a link having one end
pivotally secured to said second lever, a bell crank
lever pivoted adjacent said link, the opposite end
of said link being secured to one arm of said bell
crank lever, said link being in substantial align-
ment with the axial plane of said second lever in
one position of adjustment of said lever whereby
a relatively slight movement of said movable
member is by disruption of said alignment trans-
mitted to a relatively great movement of said bell
crank lever, and mechanism operated by said bell
crank lever.

7. In a device of the character described, in
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combination, a condition responsive element, a
member movable thereby, a lever movable by said
member, a second lever adjacent said first men-
tioned lever and movable by the engagement of
the distal end of said first lever with an inter-
mediate portion thereof, a link having one end
pivotally secured to said second lever, a bell crank
lever pivoted adjacent said link, the opposite end
of said link being secured to one arm of said bell
crank lever, said link being in substantial align-
ment with the axial plane of said second lever
in one position of adjustment of said lever
whereby a relatively slight movement of said
movable member is by disruption of said align-
ment transmitted to a relatively great movement
of said bell crank lever, contact means carried by
said bell ecrank member, additional contact means
positioned adjacent said first mentioned contact,
and magnetic means to impart a snap action to
the movement of said first mentioned contact
means.

. 8. In a device of the character described, in
combination, a condition responsive element, a
member movable thereby, a lever movable by said
member, a second lever adjacent said first men-
tioned lever and movable by the engagement of
the distal end of said first lever with an inter-
mediate portion thereof, a link having one end
pivotally secured to sald second lever, a bell crank
lever pivoted adjacent said link, the opposite end
of said link being secured to one arm of said bell
crank lever, said link being in substantial align-
ment with the axial plane of said second lever in
one position of adjustment of said lever whereby
a relatively slight movement of said movable
member is by disruption of said alignment trans-
mitted to a relatively great movement of said bell
crank lever, means for varying the position of a
proximal end of said first mentioned lever with
respect to said second mentioned lever, and mech-
anism operated by said bell crank member through
movement of the distal end of said second men-
tioned lever.

9. In a device of the character described, in
combination, a condition responsive element, a
member movable thereby, a lever movable by said
member, a second lever adjacent said first men-
tioned lever and movable by the engagement of
the distal end of said first lever with an inter-
mediate portion thereof, a link having one end
pivotally secured to said second lever, a bell crank
lever pivoted adjacent said link, the opposite end
of said link being secured to one arm of said bell
crank lever, said link being in substantial align-
ment with the axial plane of said second lever in
one position of adjustment of said lever whereby
a relatively slight movement of said movable

" member is by disruption of said alignment trans-

76

mitted to a relatively great movement of said bell
crank lever, means for varying the position of
the proximal end of said second mentioned lever
with respect to said first mentioned lever, contact
means carried by said bell crank member, addi-
tional contact means adjacent said first men-
tioned contact means and positioned for. engage-
ment therewith, and magnetic means adjacent
one of said contact means to impart a snap action
to the movement of said first mentioned contact.

10. In a device of the character described, in
combination, a movable member, a lever movable
thereby, a second lever movable by said first men-
tioned lever, a link associated with said second
lever, a bell crank member associated with said
link, said link being so arranged as to lie in sub-
stantial alignment with the axial plane of said

5

second lever in one position of adjustment where-
by to amplify the movement of said movable
member if transmitted to said bell crank member
by disruption of said alignment, and mechanism
operated by movement of said bell erank member.

11. In a device of the character described, in
combination, a movable member, a lever movable
thereby, a second lever movable by said first
mentioned lever, a link associated with said
second lever, a bell crank member associated with
said link, said link being so arranged as to lie in
substantial alignment with the axial plane of
said second lever in one position of adjustment
whereby to amplify the movement of said movable
member if transmitted to said bell crank member
by disruption of said alignment, mechanism oper-
ated by said bell crank member, and magnetic
means associated with said mechanism to impart
a snap action to the movement thereof.

12. In a device of the character described, in
combination, a movable member, a lever movable
thereby, a second lever movable by said first
mentioned lever, a link associated with said second

lever, a bell crank member associated with said-

link, said link being so arranged as to lie in sub-
stantial alignment with the axial plane of said
second lever in one position of adjustment where-
by to amplify the movement of said movable
member if transmitted to said bell crank member
by disruption of said alignment, means for vary-
ing the position of the end of said second lever
with respect to said first lever, and mechanism
operated by said bell crank member through said
second lever.

13. In a device of the character described, in
combination, a movable member, & level movable
thereby, a link pivotally secured to said lever, a
bell crank member associated with said link and
pivotally secured to the opposite end thereof, said
link lying in substantial alignment with the axial
plane of said lever in one position of adjustment
whereby a relatively slight movement of said lever
by said movable member is amplified by disrup-
tion of said alignment into a relatively great
movement of said bell crank member, mecha-
nism operated by said bell crank member, and
magnetic means associated with said mechanism
to impart a snap action to the movement thereof.

14. Tn a device of the character described, in
combination, & movable member, & lever mov-
able by said member, a second lever adjacent and
movable by the distal end of said first lever, a
member pivotally mounted adjacent said second
lever, said member having a pair of oppositely
disposed arms, a contact carried by said mem-
ber, a fixed contact adjacent said first men-
tioned contact, a link pivotally secured to the
distal end of said second lever, and means where-
by said link may be secured to either of said arms
whereby when secured to one of said arms said
contact moves in one direction upon movement
of said lever in one direction but when said link
ig secured to the other of said arms said contact
moves in the opposite direction upon movement
of said lever in the same direction.

15. In a device of the character described, in
combination, a movable member, & lever movable
thereby, a second member pivotally mounted
adjacent the distal end of said lever, said member
having a pair of oppositely disposed arms, a con-
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tact carried by said member, a fixed contact

adjacent said first mentioned contact, a link
pivotally secured to the distal end of said second
lever, and means whereby said link may be se-
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cured to either of said arms whereby when se-
cured to one of said arms said contact moves
in one direction upon movement of said lever in
one direction but when said link is secured to the
other of said arms said contact moves in the op-
posite direction upon movement of said lever in
the same direction.

16. In a device of the character described, in
combination, & movable member, a lever movable
by said member, a second lever adjacent and
movable by the distal end of said first lever, a
member pivotally mounted adjacent said secong
lever, said member having a pair of oppositely
disposed arms, a contact carried by said member,
a fixed confact adjacent said first mentioned
contact, a link pivotally secured to the distal end
of said second lever, means whereby said link
may be pivotally secured to either of said oppo-
sitely disposed arms, and magnetic means adja-
cent one of said contacts to impart a snap action
to the movement of said first mentioned contact.

17. In a device of the character described, in
combination, a movablz member, a lever ful-
crumed at an end and movable by said member,
a second lever substantially parallel to and ad-
jacent sald first lever and fulcrumed between
said first mentioned fulecrum and an abutment,
said second lever being so arranged that said first
lever abuts the same at an intermediate point,
means for varying the position of said abutment
whereby to vary the position of said second men-
tioned lever with respect to said first mentioned
lever, yieldable means associated with said abut-
ment to prevent breakage thereof upon undue
movement of said first mentioned lever, and
mechanism operated by the distal end of said
second lever.

18. In a device of the character described, in
combination, s movable member, a lever movable
thereby, a second member pivotally mounted ad-
jacent the distal end of said lever, said member
having a pair of oppositely disposed arms, a
contact carried by said member, a fixed contact
adjacent said first mentioned contact, a link
one end of which is pivotally secured to the distal
end of said second lever, means whereby the
other end of said link may be secured to either
of said arms whereby when secured to one of
said arms said contact moves in one direction
upon movement of said lever in one direction but
when secured to the other of said arms said
contact moves in the opposite direction upon
movement of said lever in the same direction,
and magnetic means adjacent one of said con-
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tacts to impart a snap action to the movement
of said first mentioned contact.

19. In a device of the character described, in
combination, a movable member, a lever ful-
crumed at an end and movable by said member,
a second lever substantially parallel to and ad-
jacent said first lever and fulcrumed between
sald first mentioned fulerum and an abutment,
said second lever being so arranged that said first
lever abuts the same at an intermediate point,
vieldable means associated with said abutment
to prevent breakage thereof upon undue move-
ment of said first mentioned lever, and mecha-
nism operated by the distal end of said second
lever,

20. In a device of the character described, in
combination, a magnet, a member, a device, an
operative connection between said member and
device whereby said device moves said member
toward and away from said magnet, and means
in said connection for varying the force exerted
by said device on said member as said member is
moved relatively to said magnet to an extent
almost as great as the variation in the force
exerted by the magnet on said member due to said
relative movement. :

21. In a device of the character described, in
combination, a magnet, a member, a device, an
operative connection between said member and
device whereby said device moves said member
toward and away from said magnet, and means
in said connection for decreasing the force
exerted by said device on said member at a rate
almost as great as the rate of decrease in the
force exerted by said magnet on said member as
said member is moved away from said magnet.

22. In a device of the character described, in
combination, a first pivoted lever, a condition
responsive device for rotating said lever, a second
lever pivoted at an intermediate point to said
first lever, one end of said second lever being
connected to a control member, and means de-
termining the differential of operation of the
control member by the condition responsive de-
vice comprising two spaced stops between which
the other end of the second lever is free to move
under the influence of said condition responsive
device and before it operates said control mem-
ber, one of said stops being resiliently mounted
whereby excess movement of said second lever by
said condition responsive device after said con-
trol member has been operated will cause move-
ment of said stop against the force exerted by
its resilient mounting.

DANIEL G. TAYLOR.
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