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This invention relates to improvements in
mechanism wherein certain component parts
perform reciprocal snap action for any use-
ful purpose and may be employed to good
adv-untage for manually actuating electric
switches, or valves, or any device where it is
desired to insure that the movement of the
device in one or both directions of back-and-
forth movement consequent upon manual
actuation of the mechanism shall be no move-
ment other than a quick one regardless of how
slowly the actuating parts may be moved,
and shall be no mevement other than a com-
_ plete movement from one to another of two
" definitely spaced positions, and that the

movement of the actuated device shall take

place only at a definitely defined point of the

travel of the actuating parts, which is a

valuable feature where slow moving time
20 .ontrol means constitute a portion of the
actuating parts as in my co-pending appli-
cation Serial No. 255,000, as well as others
of my co-pending applications.

The present improvements are character-
ized by features of positive interlocking con-
struction to insure a positiveness and re-
liability of the action of a mechanism of this
type, and further by an arrangement where-
in the interacting parts are rendered suitable
for the manual cocking and later time con-
trolled firing of the snap acting mecharism,
and wherein, all of the power to be availed
of for operating the snap acting mecha-
nism can be exerted by the hand of the op-
erator and stored up at the time of setting
the devico for its time controlled automatic
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action and without calling upon the time
giving movement (which may be a spring

motor or an electric motor or any other slow
acting prime mover) to expend any appre-
ciable part of its own power for effecting
the time controlled firing of the snap acting
mechanism.

There are more particular objects and fea-
tures of the present invention including the
arrangement and formation of certain latch-
ing parts permitting the time controlling
actuator to be not deprived of any portion
g of a full circle of rotation as comprising its
™ operative travel; the construction of the me-
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chanical parts to constitute insofar as pos-
sible flat shapes or simple metal stampings
without bends whereby accuracy is made
surer in quantity production and space Is
saved In the assembled mechanism, and
whereby power springs are employed in a
method of attachment rendering easy their
removal and replacement; and whereby the
mechanism ‘as a whole shall be rugged and
substantial in proportion to the size of its
parts; and whereby the actuating timer and
the electric switch or other device to which
the time controlled snap action is to be im-
parted may be structurally separate and re-
mote from the snap actuating mechanism
itself.

The above, and other purposes of the in-
vention will be more clearly understood from
the following description and drawings
wherein :

Fig. 1is a front view of my improved snap
actuating mechanism provided with a time
control mechanism for actuating the same
and electric switch contacts for actuation
thereby ; the lower portion of the front cover
of the casing being broken away to show the
interior parts and the winding shaft of the
time movement being shown as sectioned on
the plane 1—1 of Fig. 3, the snap actuating
mechanism being shown as cocked and ready
for firing and the switch contacts being
shown in circuit making position.

Fig. 2 shows the actuating cam of the time
movement returned to its starting or zero po-
sition whereupon it has retracted the latch
and fired the snap actuating mechanism for
abruptly opening the switch contacts.

Fig. 3 is an edgewise view looking from
the right at Fig. 2 and showing’ the parts
which are cross hatched as taken in section
on the planes indicated by arrows 3—3—3
in Figs. 1 and 2.

Fig. 4 is a rear view of the snap actuating
mechanism with the parts positioned as in
Fig. 2 and may be considered as taken in sec-
tion on the vertical plane 4—4 in Fig. 3 look-
ing in the direction of the arrows.

Fig. 5 is an enlarged view of the co-acting
rocker, follower, latch and associated parts
showing the position of these parts when the
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switch contacts are still broken and when
the #iiner cam has just about fully swung
the rocker and when the latch is about to
snap into cocking engagement with the rocker
thereby to hold the same in cocked position
and to permit the follower to escape and fol-
low up the rocker for snapping the switch
contacts to circuit making position.

Iig. 6 is a detailed view of the snap acting
mechanism looking down on the parts of Fig.
10 with the lateh and certain frame and
spacer parts shown 1n section on the horizon-
tal plane 6—6 in Fig. 10.

Fig. T is a view in perspective of the bell
crank U-shaped follower which transmits the
movement of the rocker to the switch contacts
or to any other suitable device to be operated
thereby. ‘

Fig. 8 is a fragmentary view showing the
cat out shape of the upper edge of the frame
plate which guides and affords hearing for
the rocker structure of Fig. 6 and as this
plate would appear in Fig. 1 if stripped of
the operating parts there shown.

Fig. 9 is a view looking from the left at
Fig. 5.

Fig. 10 is a view like Fig. 5 showing the po-
sition of parts after.the latch has snapped
into cocking engagement with the rocker and
after the consequent follow-up movement of
the follower relative to the rocker has taken
place thereby to switch the electric contacts
nto cirenit making engagement.

An object of the interlocking snap actuat-

5 ing mechanism which I shall now describe

with particular reference to the foregoing
views of the drawings is to cause quick back
and forth movements or quick movement in
one direction only of a controlled device such
as the pivoted movable contacts 10—10 in re-
lation to corresponding stationary contacts
11—11 resultant respectively upon corre-
sponding but relatively slow displacement
and return of the actuating finger 12 of the
timer cam 13 from and to its zero or starting
position shown in Fig. 2.

I shall first deseribe how the cam finger 12
is moved selectively by manua! actuation and,
when desired, by timing mechanism. Cam
13 is, in itself, loose upon the winding shaft
14 but there is fixed to a slabbed portion of
this shaft the adjustor plate 15 having the
arcuate slot 16 through which extends the
screw 17 threading into a tapped hole in the
cam 138 rigidly and thereby clamping cam
13 into surface contact with the plate 15 so
that cam 13 is likewise caused to travel in
unison with shaft 14 having a limited ex-
tent of adjustment in its rotative position
relative thereto. The shaft 14 carries a ra-
dially projecting pin 18 and keyed to its rear
cnd is the pinion 19, the shaft having bearing
in the front frame plate 20 and in the rear
frame plate 21.

Between the frame plate 21 and the cam
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13 a hub 22 is loosely rotatable on shaft 14
except for the engagement of the shaft pin
18 with a segmental cut-away portion of hub
22 the arcuate extent of which cut-away por-
tion may be any suitable number of degrees
less than a full circle or which construction
of a cut-away hub may, if desired be re-
placed by a flip-stop member similar to the
part 62 in the drawings of my co-pending ap-
plication Serial No. 150278 or working on
principles similar thereto should it be de-
sired that the rotary movement of hub 22 rel-
ative to shaft 14 as limited by pin 18 shall
comprise a full 360-degrees of relative rota-
tion. To the hub 22 is secured the inner end
of a band spring 24 which furnishes the
power for running the time movement and
which at its outer end is anchored to a frame
post 25. The tendency of this spring is to
rotate the hub 22 contra clockwise in Fig. 1
until the cam finger 13 is positioned as in
Fig. 2 at which point the travel of the cam
may be arrested by a frame stud 26 (see
Fig. 2).

The said contraclockwise movement of
hub 22 under the power of spring 24 is re-
tarded by the engagement of a gear 27 fixed
to hub 22 and in mesh with a pinion 28 on
spindle 29 to swhich is likewise fixed the
ratchet wheel 30. Or this ratchet wheel 30
may be frictionally secured to spindle 29 in
some types of retarding clockwork where
the ability to back-set or to back-wind is of
advantage. In any event the second gear 31
mzay be loose upon spindle 29 and carry the
click or pawl 32 spring pressed into engage-
ment with ratchet wheel 30 to permit the free
turning cf pinion 28 and gear 27 in clock-
wise direction in Fig. 1 for winding move-
ment spring 24 wherein the ratchet wheel
30 slips freely under the click 32 as is well
understood in clock mechanism. Further
pinions, gears and retarding means will not
be deseribed in detail but have as their ob-
ject to slow down the turning of the second
gear 31 and are here shown for illustrative
purposes only, as comprising a conventional
clock escapement so well understood in the
art that it need not be described.

We therefore have the hub 22 constantly
urging the shaft 14 in contraclockwise direc-
tion in Fig. 1 to the stop limited position of
the cam finger 12 as shown in Fig. 2 by means
only, of the shaft pin 18 so that if the shaft
14 be turned clockwise to carry the cam fin-
ger 12 as far away from its position in Fig.
2 as it is shown in Fig. 1, or farther, the time
retarded refurn of hub 22 will ultimately re-
store cam finger 12 to its pesition in Fig. 2.
But in the meantime if it is desired to man-
vally turn the shaft 14 contraclockwise to at
once restore the cam finger 12 to its position
in Fig. 2 without waiting upon the automatic
travel of hub 22, this is permitted by the play
which the pin 18 has in the segmental notch
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or other engaging device for pin 18 in the
hub 22. And, if desired the shaft 14 may
be manually turned contraclockwise in Fig.
1 or “back-set” to any extent intermediate
the position to which hub 22 was turned in
winding spring 24 and the starting position
in Fig: 2, and although the drawings herein
do not show it, any suitable clutch ‘means
may bz introduced as, for instance, those
comprised in the parts numbered 22 and 35
of my said co-pending application Serial No.
150,278 for enabling the shaft 14 to be im-
pelled by hub 22 in relations thereto inde-
pendent of the positive erigagement of pin
18 by said hub. »

For manually turning the shaft 14 in ei-
ther or both direction of rotation I may em-
ploy any kind of handle with or without an
associated pointer and time dial carrying
graduations with which such pointer may
register for indicating and measuring the
extent of rotative movement of the shaft 14
but I here employ the before described pin-
ion 19 with which I place in mesh a gear
segment 33 fixedly carried on the operating
lever 34 pivoted by the screw 35 which se-
cures said lever loosely and the spacer col-
lar 36 tightly to the frame plate 21.

Turning now to the device illustrated as
an electric switch, which I have chosen as
an example of a useful application for the
snap actuating mechanism of the present in-
vention, the switch is seen to be composed of
the before mentioned movable contacts 10—10

5 and of the stationary contacts 11=~11 both

being supported by, and in insulated rela-
tion to a depending bracket composed of two
halves, part 37 on the left and part 38 on the
right secured together by the screw 39 to
form a composite Y-shaped structure as
viewed in Fig. 1in the crotch of which struc-
ture is seated the shaft 40 of the switch rotor
retained by a cap member 41 which permits
the shaft 40 to rotate freely and for rotat-
ing which the crank plate 42 engages the
shaft 40 by means of its wrench-like, open
end fitting into flat bottomed notches cut
crosswise the shaft. At each extremity the
shaft 40 carries suitable insulating structure
designated at 43 but not shown in detail
and by means of which the movable contact
clips 10—10 are caused to be swung as the
shaft rotates. between their full line and dot-
ted line position in Fig. 1, the former said
position showing their conductive bridging
relation with respect to the stationary con
tacts 11—11 each of which is fixedly carried
by stationary insulation desionated at 44
same beineg rigid with the before desceribed
supporting bracket 37—388. Binding post
projections or pads 45 serve as means for
electrical connection of circuit wires:

This brings us to the few and simple parts
comprising my improved snap actuating
mechanism by means of which slow:move-
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ment of the cam finger 12 is enabled to oper-
ate the contacts 10—10 with a snap action in
both directions. As a subsidiary frame for
carrying the assemblage of the snap actuat-
ing parts I have shown the plate 50 engaging
for locating purposes with the frame posts
51—52 in which relation it may be secured

_either to said posts or to the edge plates 53

and 54 which help to enclose the mechanism
as ‘a whole and which, themselves, may be
fastened to frame posts 51—52 and as many
others like them as is needed for strengthen-
ing the structure as a whole.

The frame plate 50 gives bearing to the
rocker structure 57—60 shown in Fig. 6 and
to a latch member 56 co-operating therewith
and. pivoted to plate 50 by the screw stud 55,
and urger contra-clockwise in Figs. 1, 2 and
5 by the leaf spring 83. The rocker structure

will be best understood from reference to

Figs. 5 and 6 wherein it is shown to consist
of two irregularly shaped plates fixed to
each other in spaced relation, the forward
plate 57 carrying the notched bracket piece
58 to which is anchored one end of the power
spring 59, and the rear plate 60 carries a sim-
ilar notched bracket 61 which serves as an-
chorage for one end of the other power
spring 62. The bracket pieces 58 and 61 are
shown as riveted solidly to the front and
rear faces respectively of the rocker struc-
ture as a whole and the two rivets 63, 63
which secure them have a central portion of
enlarged diameter to form shoulders for
rigidly spacing apart the rocker plates 57
and 60,

At its opposite end, plates 57 and 60 of the
rocker are spaced apart and secured together
by a pivot stud 64 on which is free to turn a
device which I may refer to asa roller dog in-
asmuch as it serves the anti-friction pur-
poses of a roller in the use to which it is put
with respect to its action against cam finger
12 and in addition gives distinct and peculiar
advantages that will hereinafter be explained
and which could not be obtained with a con-’
centrically pivoted round roller or wheel.
The roller dog 65 is here shown as a flat piece

rectangular in shape and free to turn upon _

the stud 64 because the space between the
rocker parts 57 and 60 is slightly greater than
the thickness of the roller dog 65 and this dog
has a rearwardly bent portion including the
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tongue 66 and which portion engages with

a definite shape or obtuse angle formation
given to the nose of rocker plate 60 for limit-
ing the movement of dog 65 to points inter-
mediate its extreme positions shown respec-
tively in full and broken lines in Fig. 5.

The rocker structure as a whole is loosely
pivoted on the shaft 67 which latter is sup-
ported at its forward end in the frame plate
50 and at its rear end in another frame plate
68 which may be secured to the rear frame
plate 21 of the movement, and in its portion
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traversed by movements of the rocker struc-
ture, the frame plate 50 is given a cut out
formation most clearly shown in Fig. 8, one
edge 69 of which, extends slightly between
the two parts 57 and 60 at the heel end of the
rocker str uctme to guide and steady the same
in its rocking movement ; another edge 70 of
which falls in the path of one of the rivets 63
to limit the swing of the 1'ocl\e1' structure in
a clocksrise direction in Fig. 2; and a still
further edge 71 of which extends upwardly
to occupy the space between the plates 57 and
60 of the rocker structure in its central por-
tion and to support the shaft 67.

On the shaft 67 between the rocker and the
plate 68 is a separate pivoted member of bell
crank formation and bent in other portions as
an inverted U, the nalure of which is best
seen from the perspective view in Fig. 7
which shows this part as it would appear if
viewed from the rear and slightly from the
right in Fig. 4. T shall term this member
the follower 72. This follower is free to
swing in relation to all the other parts here-
tofore déscribed and is maintained normally
in definite rotative relation to the rocker
57—60 bemuse of being urged into abutting
contact with the bracket member 61 by means
of the spring 62 one end of which hooks over
a noteh in said bracket member and the other
end of which hocks upwardly over the edge
of the foilower 72, the spring 62 being loosely
coiled around the shaft 67 and separated from
said shaft by a suitable size sleeve or collar
if desired.

The forward depending end 73 of the fol-
lower 72 travels in a path to be intercepted
under certain conditions by the detent-block
74 pivoted to the latch 56 by the screw stud
75 and urged by the spring 76 into a definite
position relative to sald latch determined by
the projecting pin 77 carried by the detent
block which engages the edge of the latch.

The opposite cra ank- like, or free end 78 of
the follower 72 may be connected by a link
79 with the crank arm 42 which link pref-
erably is given fixed pivotal connection at one
end as it is here shown connected to follower
72 by the pivot screw 80 and given loose play
pivotal connection at its other end as it 1s
here shown connected to the crank arm 42 by
the pivot screw 81 which rides in the elongat-
ed slot 82 in the link 79.

The positive and interlocking action of my
improved snap acting mechanism, the parts
of which have just above been described, is
as follows: The parts with the exception of
lateh 56 and roller dog 65 possess no possible
position of rest other than the positions
shown respectively in Tigs. 1 and 2, the ob-
ject of which characteristic of operation is
to secure no action of follower 72 taking
place other than a full and snap movement
back and forth between its extreme positions
shown respectively in Figs. 1 and 2. If, for
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instance, the position of this follower, as
shown in Fig. 2, (and the corresponding cir-
cuit breaking position of the switch contacts
10—11) be regarded as the normal condition,
it will be possible through travel of the cam
finger 12 to the left, as will be caused by
clockwise turning of the cam 13 and other
parts on the winding spindle 14, to slowly,
by action of cam finger 12 upon the roller
dog 65, force the rocker 57—60 contraclock-
wise to its position in Fig. 1, at which time
the cam finger 12 can escape the roller dog
65 and be free for further manual turning
in clockwise or winding direction to estab-
lish any selective time setting for predeter-
mining the interval in which the running
of the clockwork will return’ the ﬁntrel 12
to its initial position shown in Fig. 2, and
which interval of time is proportional to its
degree of rotative displacement from its said
mnitial position. But no simultaneous move-
ment of the follower 72, nor of the contacts
10 actuated thereby, nor of the latch 56, nor
of detent block 74, takes place until the
rocker 57—60 has arrived at the substantial
limit of its travel contraclockwise or in the
position shown in Figs. 1 and 5. This is be-
cause the follower 72, althoush constantlv
urged to fo]low the rocker 57—60 by the
spring 62, is prevented from so doing dur-
ing the movmcr of the rocker, by interception
of follower 72 by detent block 74, it being
seen from Fig. 5 that the consequent lin> of
pressure (1ndlcated by arrow X) of the fol-
lower 72 upon thé block 74 passes above the
pivot 75 thus urging the block 74 clockwise
about said pivot in Fig. 5 but which force
cannot move the block on account of the nin
77 engaging the edee of latch 56. Tt will
further be noted from Fig. 5 that this same
line of force X passes below the pivot 55 of
the latch 56 and because of the nnvielding
of detent block 74 clockwise relative to the
latch exerts a force on the latch 56 augment-
ing the action of spring 83 tending to move
the latch contraclockwise in Figs. 1. 2 and
5. Obviously, this movement of the latch 56
cannot take place because of its edee 84 (see
Fig. 5),in the path of which edee, the con-
Ve‘dy curved heel of the rocker 60 lies in all
positions of said rocker excent that nosition
shown in Fig. 5 where the rocker plate has
been so far swung contraclockwise that the
latch spur 85 escapes the extreme end of the
said heel of the rocker and urged in unison
by spring 83 and by the pressure of follower
72.on detent block T4, snaps into its position
shown in Figs. 1 and 10. This eontraclock-
wise latching movement of the latch 56 Tow-
ers the detent block 74 from its full line posi-
tion in Fig. 5 to its full line position in Fig.
10, whereupon the follower 72 escapes the de-
tent block and impelled by the spring 62,
snaps from its position in Fig. 3 to its posi-
tion in Figs. 1 and 10 being thereby restored
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to its normal abutting relation to the bracket
61 carried by the rocker plate 60.

At this point of the operation, and when
the parts are in latched condition as shown
in Figure 1, the link 79, pulled upwardly by
the follower 72, has swung the contacts
10—10 sharply into circuit-making engage-
ment with the contacts 11—11, and the parts
are so retained against the tension of spring
59 so long as the latch 56 remains positioned
as in Fig. 1, or as shown in broken lines in
Fig. 5.

Return contraclockwise of the cam finger
12 either by hand or by running of the time
movement will then act to retract latch 56 for
“firing” or delivering the rocker 57—60 to
the pull of spring 59. First however, the
finger 12 will have to pass the roller dog 65,
which, cxeept for its shape and off-center
pivoted relation to the rocker 57—G0, would
be found slightly raised beyond the point to
which it had been forced down when the fin-
ger 12 passed the said dog in the further
clockwise time setting movement from its
position shown in Fig. 1, this slight raising
representing the excess of travel of the
rocker contraclockwise beyond the exact
point where it permits the snap-in of latch
56 as is necessary to insure sufficient clear-
ance for the designed latching action of the
parts to take place, and the settling back
against latch 56 of the rocker 60. The shape
and the manner of pivoting dog 65 obviously
permits the latter to yield or tip clockwise
abeut its pivot to its broken line position
in Iig. 5 before or at the time it is encoun-
tered by the finger 12 when the latter is mov-
ing in contraclockwise direction in Figs. 1
or 5, so that it offers no resistance whatever
to the passage of said finger and removes a
requirement for power to be exerted by the
time movement to enable finger 12 to foree
its way past dog 65 which would otherwise
be imposed.

After thus freely passing the dog 65 the
further contraclockwise travel of finger 12
in Figs. 1 and 5 picks up the top end of latch
56 and slowly forces it against only the ten-
sion in spring 83 plus the friction of the latch-
ing surfaces from left to right accompanied
by no movement of any of the other parts,
except those carried on latch 56, until the
travel of latch 56 to its extreme right posi-
tion in Fig. 2, has been effected. Here the
latch may be limited against further swing
clockwise about its pivot by interference with
the frame post 52 in a half cut-out portion
thereof. At a very definite point, therefore,
in the travel of latch 56, the rocker 60 will
be released and under the power of spring
59 will snap sharply from its position in
Figs. 1, 5 and 10 to its position in Figs. 2
and 4, and because the follower 72 will travel
in unison with the rocker 60 in this direction
of movement as caused by spring 62, the
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switch. contacts 10—10 and 11—11 will be
pulled smartly out of contact by the down-
ward thrust of -the link 79 on the crank
arm 42, :

When the snap movement of rocker 60
from its position in Fig. 1 to its position in
ffig. 2 takes place there are several features
of the operation of the mechanism which will
now be noted. First it will be apparent that
the detent dog 74 has again become lifted
into the path of travel of the lower end 73
of follower 72, and that for the latter to
pass the detent block, said block must yield
relative to the lstch 56 and downwardly to
its broken line position in Fig. 5 which 1t is
free to do about its pivot 75 against the ten-
sion in spring 76. Directly after being passed
by the follower, however, the detent block
will be restored to its full line position in
Fig. 5 ready to intercept said follower for
causing the next reverse snap action of same.
It will be noted that the corner of the end
73 of the follower which strikes the detent
block 74 is cut off on a diagonal to prevent
what would otherwise be a sharp corner from
striking and digging into the upper surface
of the block. It is further reviewed that the

detent block can not next be removed from

the path of the follower until after a full
swing of the rocker 60 contraclockwise has
taken place which establishes the latched con-
dition at the opposite extreme of the move-
ment of the parts. ’

Attention 1s called to the function of the

back-tarned ear 66 on roller dog 65 which
is to be engaged by the peripheral edge of
cam 13 to position the dog substantially hori-
zontally as in position shown in Fig. 2, which
is its proper relation to finger 12 for next
being forced to the left, in that figure. The
rear view in Fig. 4, also shows this function
of the said ear for were same not present or
some equivalent, the dog 65 which is other-
wise free to flip from its full line position to
its broken line position in Fig. 5 would not
of necessity correctly position itself for its
next actuation by the finger 12.

For instance the right vertical edge of the
dog might dip too much downwardly so that
the finger 12 would strike the top horizontal
surface of the edge of the dog rather than
the right vertical edge, for it will be under-
stood that this dog in the preferred construc-
tion has no springs to position it, although
same might be applied, this being considered
undesirable on account of the abrupt snap
action of the dog each time it moves as car-
ried by the rocker 60. The right angle bend
of the metal of which the dog is formed en-
gages the angularly related edges of the nose
of the rocker to establish the extreme posi-
tions of the swing of the dog but does noth-
ing to determine any position thereof inter-
mediate its extreme positions so some addi-
tional expedient such as the engagement of
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the ear 66 with the edge of cam 13 is resorted
to for at times properly positioning dog 65
as in Fig. 2, and I could as well employ some
suitable conformation of a stationary part
of the frame, as for instance the edge of the
movable cam 13, if preferred.

The object of the oval or elongated hole
in the bottom end of link 79 is to increase the
sharpness of the action of the link upon the
contact 10—10 when the link drops for mov-
ing said contacts to break the circuit. The
slightly free travel of the link under the im-
pulse of the snap-acting follower 72, and be-
fore encountering the resistance or load of
the grabbing of contact clips 10—10 upon the
contact blades 11—11, gives the moving parts
an impetus or momentum which adds itself
to the actual power of spring 59 after the
manner of a hammer blow to insure dislodg-
ing of the contacts from their circuit making
engagement.

It will be apparent that I could in place of
providing the link 79, mount rotatable
switch contacts to be actuated by the fol-
lower 72 by some other means of power
transmission with or without corresponding
provision for lost motion to produce the ef-
fect of a hammer blow. Also that in place
of electric switch contacts I might provide
in structural association with the snap act-
ing mechanism any form of valve or other
device to be actuated by the power thereof
according to the principles of the present
invention. I have chosen a switch as the
useful device to be actuated merely because
of the common desirability of snap action in
the operation of electric switch contacts and
the present invention affords the several im-
provements in simplicity, reliability, and
definiteness of action of such switch or any
other device whatever, which have been here-
inbefore pointed out to reside in the mecha-
nism of this invention.

A word may be said about modifications
which might occur to one skilled in the art
and departures from the particular forms of
the mechanical parts here shown and their
exact arrangement. The spring 59 might
be arranged as a torsion spring acting by a
winding-up movement about the axis of its
coil as does the spring 79, and conversely the
spring 79 might be arranged as an ordinary
axially stretchable coil as does the spring 59
shown. The follower 72 might be fixed to the
shaft 67 and cause same to rotate in unison
with the follower, whereupon the switch or
other ultimately actuated device might de-
rive its propulsion from the shaft 67 rather
than from the follower 72 direct. Or in such
cage the switch rotor shaft 40 might be direct
connected to or integral with, the actuator
shaft 67. The roller dog 65 may have other
contour than that of a substantial rectangle
and may be an eccentrically pivoted round
roller or otherwise shaped and pivoted to
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satisfy the claimed principles of the present
improvements. The latel 56 is given its pe-
culiar shape here sliown partially to accom-
modate a full civcle of rotation of cam fin-
er 12 about the shaft 14 as it will be seen
that said finger can progress clockwise from
its position shown in Fig. 2 to the identical
same position without interference by latch
56 after the same has snapped into latching
engagement with the rocker 60. The stop
pin 26 would rot permit this in the relation
shown but for same could be substituted a
stop means which would permit a full revo-
lution of the finger such as the stop levers
numbered T4 and 74" in my co-pending ap-
plication Serial No, 208,547.

I may resort to several safety locking con-
structions which will Le made the subject
matter of separate applications for patent
but which may be here referred to as re-
quiring the presence of finger 12 at or near
the position of same in Fig. 2 before the latch
can be moved clockwise to its position shown
in Fig. 2 for releasing the rocker, cr befere
the rocker can
latch. Or I may cut down and shape the
left end of roller dog 65 together with the
top nose of the rocker plates 57—G0 when
same are positicned as in Fig. 2, so that the
finger 12 can pass same when traveling to
the right in said figure even after the rocker
has been fired. The back-turned ear 66 of
dog 65 might obviously be resilient or re-
siliently positioned to accommodate passing
of finger 12 from left to right past the nose
or upper right corner of the dog in Fig. 2
and thereafter snap up like a latch to assume
its position as shown for being subsequent-
ly actuated when the finger 12 moves to the
left. Or I may merely enclose the several
parts to protect the latch 56 from accidental
or purposeful tampering so that their actua-
tion is solely by means of movement of the
finger 12 and its action upon the roller dog
65 and upon the latch 56. I may provide a
spring as hereinbefore stated which would
yieldingly position the dog 65 properly in
relation to the other parts in Fig. 2, and yet
permit the finger 12 to pass the dog 65 from
left to right in Fig. 2 by viclding of the
latter against the tension of said spring.

I do not confine myself to a transverse
finger-like device such as the part 12 shown
in the drawings but may if desired make use
of the circumferential portion or edge of a
cam such as the part 13 to serve the purposes
of such finger.

This provision of a Iatch-like dog which
will serve as an anti-friction or roller-like
device for rendering as easy as possible the
cocking of rocker 60 by finger 12, while yield-
ing to remove all resistance to the passing of
finger 12 in the opposite direction of travel
has useful application in rotary as well as re-
ciprocal actuating mechanism wherein the
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rocker 60 might have a plurality of arms or
noses each carrying a separate dog the equiv-
alent of part 65 of the present disclosure.
And the advantages of this roller dog 65 will
be apparent if same were substituted for the
part 104 in my co-pending application Serial
No. 208,547. : ,, :

In place of the simple expedient of the pin
18 engaging a partial hub 22 to permit man-
ual return of the finger 12 to its starting or
zero position after a given winding move-
ment of the arbor 14 and without-waiting
for the 'set' time to run out, I may employ
various back - winding constructions well
knotvn in the art of spring motor interval
timing mechanism as witness various back-
setting constructions such as those disclosed
m several of my co-pending applications
such-as Serial No. 150278, :

I do not, therefore, intend the following
claims to imply a limitation to any definite
elements or arrangements chosen herein to
illustrate the principles of the present inven-

-tion other than will include all fair equiva-

lents and modifications fairly within a me-
chanic’s skill for embodying the substance of
the novel improvements herein disclosed.

What I claim is: . v
L. In cocking mechanism a rocker-adapted
to be forced to and slightly past a cocked po-
sition against the tension of a firing spring,
an actuator so to condition said rocker, and
an anti-friction member pivoted~ on. said
rocker to flip from one to the other of two ex-
treme positions, and so  positioned and
shaped as to transmit the force of said actu-
ator to said rocker in-only one direction of
travel of said actuator. - :

2. In cocking mechanism a rocker adapted
to be forced to and slightly past a cocked
position against the tension of a firing spring,
an actuator so to condition said rocker, and
an anti-friction member pivoted on said
rocker to flip from one to the other of two
extreme positions, and so positioned - and
shaped as to transmit the force of said actu-
ator to said rocker in only one direction of
travel of said actuator, said actuator having
one portion thereof formed and disposed to
engage and exert a thrust upon said member
for motivating said rocker and having an-
other portion adapted to engage said mem-
ber in a way to limit the rotative movement
of said member about its own pivot relative
to said rocker. :

3. In snap actuating mechanism, a frame,
a prime actuator, an ultimate actuator, two
power springs one of which urges said ulti-

mate actuator into definite relation to said

prime actuator and the other of which urges
said prime actuator into definite relation to
said frame. : , :

4. In snap actuating mechanism, a frame,
a prime actuator, an ultimate actuator, two

5 power springs one of which urges said ulti-

7

mate actuator into definite relation to said
prime actuator and the other of which urges
said prime actuator into definite relation to
said frame, a main latch to catch and hold
sald prime actuator when the latter is dis-
placed from its said relation to said frame,
and a subsidiary latch arranged to catch and
hold ‘said ultimate actuator from movement
with said prime actuator when the latter is
being displaced from its said relation to said
frame. :

5.-In snap actuating mechanism, a frame,
a prime actuator, an ultimate actuator, two
power springs one of which urges said ulti-
mate actuator into definite relation to said
prime actuator and the other of which urges
said prime actuator into definite relation to
said frame, a main latch to cateh and hold
said prime actuator when the latter is dis-
placed from its said relation to said frame,
and a subsidiary latch arranged to catch and
hold said ultimate actuator from movement
with said prime actuator when the latter is
being displaced from its said relation to said
frame, said subsidiary latch being retract-
able by movement of said main latch.
. 6. In a mechanism to be manually cocked
and subsequently fired by running of a time
movement, in combination with the time

movement, a winding spindle for said move-

ment, an actuator adapted to be impelled by
said movement in unyielding relation to said
winding spindle in one direction, a rocker de-
vice tensioned to a normal position and ar-
ranged to be engaged by said actuator and
thereby displaced to a cocked position by
movement of said actuator in the opposite di-
rection, and a latch tensioned to a position to
retain- said rocker device in its cocked po-
sition, said latch being engageable and dis-
placeable by said actuator for firing said
rocker device.

7. In a mechanism to be manually cocked -

and subsequently fired by running of a time
movement, an -actuator impelled by said
movement in one direction, a rocker struec-
ture consisting of one part tensioned to a nor-
mal position and arranged to be displaced by
said actuator to a cocked position, a latch
tensioned to a position to retain said rocker
in its cocked position, said latch being dis-
placeable by said actuator for firing said
rocker, another part of said rocker structure
tensioned to a normal definite relation to said
first rocker part but displaceable from said
relation, and a subsidiary latch for holding
said ‘second part of the rocker from moving
with said first part of the rocker, said sub-
sidiary latch being retractable by movement
of said main latch.

8. A two-way interlocking snap actuating
mechanism comprising a rocker member to be
actuated, a spring connected to tension said
member to rock in one direction, a latch to
detain said member against the action of said
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spring, a second spring connected to rock said
member in the opposite direction, a detent to
detain said member against the action of said
second spring, said detent being carried by
said latch.

9. In a cocking and firing mechanism, an
actuated member having limited movement
between a cocked and a fired position, an
actuator for impelling said member to its
cocked position, and a contactor device car-
ried by said member and protruding there-
from into the path of said actuator and ar-
ranged by movement relative to said member
to annul the operative effect of said actuator
upon said member when the former is passing
the latter in only one direction.

10. In a cocking and firing mechanism, a
cocking member, a device to be cocked there-
by, a retractable device for transmitting the
force of said cocking member to the said de-
vice to be cocked thereby and consisting of
a dog so pivoted on the device and of such
contour that different points on the working
face of said dog designed to be contacted
by said cocking member are differently
spaced respectively from the pivotal center
of said dog during the movement of the parts.
and means to limit the pivotal movement of
said dog in one direction to a position where-
in said cocking member may exert a thrust
upon said member for motivating said ele-
ment, said dog being movable to a different
pivotal position on said element wherein
said cocking member may exert to thrust upon
said member for motivating said element.

11. A two-way interlocking snap actuating

mechanism comprising a rocker member to be

actuated. a spring connected to tension said
member to rock in one direction, a latch to
detain said member against the action of said
spring, a second spring connected to rock
said member in the opposite direction, a de-
tent to detain said member against the action
of said second spring, the pressure of said
rocker member on said detent urging said
first latch toward retaining engagement with
said rocker member.

12. A reciprocative actuated agent, a re-
ciprocating actuator adapted through a por-
tion of its path of travel to engage with and
to propel said agent and to disengage said
agent at a designed point in its travel, and
means acting to operatively disrelate said
agent and said actuator when the latter passes
the said point in its return direction of travel.

13. A rocker propellable to a tension
opposed position, & latch to hold said rocker
in said position, an actuator movable in one
direction to provel said rocker slightly past
said position and against the said tension and
thereafter adapted to pass out of propelling
relation to said rocker, and means preventing
the recurrence of propelling relation between
said actuator and said rocker when the actu-

1,011,475

ator moves in the opposite direction to pass
said rocker upon its return.

~ 14. In a cocking and firing mechanism, in
combination with an element to be cocked
and an actuator for moving said element to
its cocked position, a retractive device for
transmitting the force of the actuator to said
element including a rockable dog so pivoted
on said element and of such contour that dif-
ferent points on the working face of said dog
are adapted to be wipingly contacted by said
actuator in passing and are differently
spaced respectively from the pivotal center
of said dog thereby to vary the relationship
of effective leverage of said actuator upon
sald element during the movement of the
parts.

15.- A mechanism for simultaneously ten-
sioning a reciprocal controlled device to per-
form two successive spring caused move-
ments in respectively opposite directions, in-
cluding a spring to urge said device in one
direction, a second spring to urge said device
in the opposite direction, and an actuator ar-
ranged by uni-directional movement to oper-
atively tension both of said springs.

16. A mechanism for simultaneously ten-
sioning a reciprocal controlled device to per-
form two successive spring caused move-

ments in respectively opposite directions, in-

cluding a spring to urge said device in one
direction, a second spring to urge said device
in the opposite direction, and an actuator
arranged by uni-directional movement oper-
atively to tension both of said springs, to-
gether with means to hold said device against
the action of one of said springs and oper-
ated upon by movement of said actuator in
its opposite direction thereby to deliver said
device to the action of the last said spring.

17. A mechanism for simultaneously ten-
sioning a reciprocal controlled device to per-
form two successive spring caused move-
ments in respectively opposite directions, in-
cluding a spring to urge said device in one
direction, a second spring to urge said device
in the opposite direction, an actuator, and
means to detain and release said device with
respect to the action of one of said springs
during movement of said actuator in one di-
rection, and means to detain said device and
later to release it to the action of the other
of said springs during movement of said
actuator in its opposite direction.

18. Snap actuating mechanism including
in combination with a controlled device to
which a snap action is to be imparted, sepa-
rate springs to tension said device for snap
action in respectively opposite directions, an
actuator operatively related to each of said
springs to tension both springs simultane-
ously by a stroke of said actuator in one
direction and to release said device to the
action of each spring at different points in the
travel of the actuator.
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19. Snap actuating mechanism including
in combination with a controlled device to
which a snap action is to be imparted, sepa-
rate springs to tension said device for snap
action in respectively opposite directions, an
actuator operatively related to each of said
springs to tension both springs by a stroke of
said actuator in one direction, and to release
said device to the action of one spring by the
said tensioning stroke of said actuator and
to release the said device to the action of the
other spring by a separate and later move-
ment of said actuator.

20. Snap actuating mechanism including
in combination with a controlled device to
which a snap action is to be imparted, sepa-
rate springs to tension said device for snap
action in respectively opposite directions, an
actuator operatively related to each of said
springs to tension both springs by a single
stroke of said actuator in one direction and
to deliver said device to the action of one of
sald springs by the said actuator stroke and
to deliver the device to the action of the other
spring by a subsequent stroke in the opposite
direction.

21. Snap actuating mechanism including
in combination with a controlled device to
which a snap action is to be imparted, sepa-
rate springs to tension said device for snap
action in respectively opposite directions,
an actuator operatively related to each of
said springs to tension both springs by a
single stroke of said actuator in one direc-
tion and to deliver said device to the action
of one of said springs by the said actuator
stroke and to deliver the device to the action
of the other spring by subsequent movement,
and timing mechanism to effect and control
the said subsequent movement of said actua-
tor.

22. In combination, a time movement, a
controlled device, separate spring means to
tension said device to move with a snap action
in successively opposite directions, an actu-
ator co-operatively related to one of the
spring means to tension same and to release
sald device therefrom when said actuator is
moved in one direction, and co-operatively
related to the other spring means to tension
same and to cause the release of said device
therefrom at a later time controlled by said
time movement.

23. In combination, a time movement, a
controlled device, separate spring means to
tension said device to move with a snap action
in successively opposite directions, an actu-
ator co-operatively related to each of the said
spring means to tension same and to release
said device therefrom at respectively differ-
ent times governed in part by said time move-
ment, and a power spring for running said
time movement with connections whereby
said actuator also energizes said power
spring.

9

24. Actuating mechanism for effecting a
snap action of a controlled device in succes-
sively opposite directions, including in com-
bination with the device, a follower for di-
rectly propelling said device, a leader adapt-
ed to move in advance of said follower, a
spring connecting said leader and said fol-
lower, means to retain said follower for quick
follow-up movement relative to said leader,
and means to tension said leader for quick
reverse movement in unison with said fol-
lower.

25. Actuating mechanism for effecting a
snap action of a controlled device in succes-
sively opposite directions, including in com-
bination with the device, a follower for di-
rectly propelling said device, a leader adapt-
ed to move in advance of said follower, a
spring connecting said leader and said fol-
lower, means to retain said follower for quick
follow-up movement relative to said leader,
and means to tension said leader for quick
reverse movement in unison with said fol-
lower, an actuator movable in one direction
to cause the release of said follower to the
action of its spring and movable in the re-
verse direction to cause the release of said
leader to the action of its spring.

26. Actuating mechanism for effecting a
snap action of a controlled device in succes-
sively opposite directions, including in com-
bination with the device, a follower for di-
rectly propelling said device, a leader adapt-
ed to be moved in advance of said follower,
a spring connecting said leader and said fol-
lower, means to retain said follower for quick
follow-up movement relative to said leader,
and means to tension said leader for quick re-
verse movement in unison with said follower,
an actuator movable in one direction to cause
the release of said follower to the action of
its spring and movable subsequently to re-
lease said leader to the action of its tension-
ing means, together with time giving mech-
anism to effect and control the time of the
said subsequent movement of said actuator.

Signed at Pleasantville in the county of
Westchester and State of New York, this 3rd
day of November, 1929,

RAYMOND D. SMITH.
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