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Application filed Iarch 13, 1914,

1o all whom zt may concern:

Be it known that we, Wimerw J.. J.
Zrriv and Fraxers P. Huvon, citizens of
the United Sttktes, and l‘GSIdEI ts of Toledo,
in the county of Lucas and State of Olio,
have invented a certain new and useful Tim-
ing Device; and we do hereby declare the
foJm‘mo ao be a
cmphon of the invention, such as will en-
able others skilled in the art to which it
apperts and uge the same, refer-

ving to make
ence being had to the accompanying draw-

ings, and to the characters of reference:
‘marked thereon, which form a part of this
specification.

This invention relates to timing devices,
and wwhile it is particularly designed with
reference to the needs of phot O._;&Dl érs In
cennection with the de eveloping of negatives,
it is not restricted to such use, as it may be
used in any coniec tion wheve it is desired §
secuire a pmd termined timing between suc-
cessive acts and for which the device may
be adapted or appr oprzato either in its pres-
elt (\1 1n a'modified form.

photegraphy it has been determined
ﬂnt ln the developing of negat}vea the time
required after the nlacing of negatives in
a develop‘n solution until the high lights
appear is one-twelfth of the time required
to complete the developing after the high
lights appear, so that the ratio of one pe-
riod of time to the other is the ‘same as
1to12.

The primary ooje"* of this inventicn is
the provision of a device of simple dn
efficient comstruct tion, which 1s operable fo
secure an accurate préedetermined timing be-
tween successive acts, whereby, if the de-
vice is used in connection with the develop-
ing of negatives, the length of time required
for the conipletion of the developing after
the appearvance of the high hghtg will be
to the
,hn appearance of the
placing of the nega-

time rcmured fo;
high hobts after the.
tives in the (7”‘79 01,« 2 oh?tmn and noti-
fication given when the negatives should be
moved from the bath. ThlS i avtomeati-
}S accomplished  irrespective of the
crength of the developing solution, for if
e solution is weak and it takes longer
lﬂ"ﬂlow the high lights it will take o
: time fo c&npu&*e the negatives after
nugh hshng appear. Turther objects,
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Specification of Letters Patent.

a full, clear, and exact de- |
? adzzptod for use in connection with p110t00‘~

Patented Sept. 22, 1914.
Serial No. 824,535.

advantages and uses of the invention will
be apparent from the followmg detailed de-
seription thereof.

The invention is fully described in the
following  specification, and while in its
broader aspect, it is capable of numerous
modifications and of uses in different con-
nections, a single embodiment only thereof,

raphy, is illustrated in the accompanying
dr m*mos in which,—

Higure 1 is an enhroed face view of the
mechanism embodying the invention, with
parts brolen away. T*10 2 1s a vertical sec-
tion taken at the rear of the front plate

and illustrating the main parts of a clock
or actuating mechanism. Figs. 3 and 4 are
opposite side views thereof with the clock

or other actuating mechanism removed, and
Figs. & and 6 are different details of the
moc’hfxmqm

Beferring to the dmwmos, 1 designates
g plate, which m: ay comprise a pwrt of a
cage: or housing for the mechanism, and
which, in the present instance, carrles the
ative parts. ixedly carried, in the
-esent instance, in xpaced relation by the
vte 1 at one side thereof, are the Inner
and outer plates 2 and 3, respectlvely, be-
tween which ; is mounted an ordinary alarm
cleck mechanism, the particular construc—
tion of which forms no part of this inven-
tion.

The
Fig. 2,

driving mechanism, illustrated in
g. 2, comprises a clock train of which 4
is the key stem carrying the customary
spring (not shown), 6 the hour-hand shaft,
and 7 the shaft on which the escapement-
wheel 8 is mounted, rotation being communi-
cated from the stem 4 to the shaft 6 and
from the shaft 6 to the shaft 7 through
suitable intermediate gearing, as indicated.
The balance whee! 9, of the mechanism, is
mounted on the shaft 10 and has operative

connection  with the escapement-wheel 8

through a lever 11 and connected pallet 12
in a manner well understood in the art. A
balance spring 13 is mounted on a Sh"tft 10
with the balance wheel.

The alarm of the clock mechanism, in the
present instance, comprises a striking arm
14, which is mounted for vibratory move-
ments on a shaft 15 and is intended, when
vibrated, to have striking contact with a
bell or sounding member 16 that is' carried
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by the plate 1 at the outer side thereof. A
serrated-wheel 17 is intended, when rotated,
to coact with a finger 18, projecting from
the shaft 15, whereby to impart rapid rock-
ing movements to such shaft. The wheel 17
is mounted on a shaft 19 and has connection
with a spring driven shaft 20 through the
medium of a suitable gear train, as shown.

In carrying out the 1dea of our invention,
we mount a wheel 21 on the forwardly pro-
jected ‘end of the shaft 6 in advance of the
plate 8, and also mount a wheel 22 on a
shaft 23, which, in the present instance, is
suitably journaled in a bearing carried by
a bracleet 24 secured to the plate 3, the inner
end of the shaft 23 carrying, in the present
instance, a gear 25 in mesh with the gear 67,
which is carried by the shaft 6 and is cne
of the train of gears which communicate
rotation from the winding-stem 4 to the
escapement-wheel 8. It is thus evident that
when the shaft 6 is being rotated, the wheels
21 and 22 will have reverse rotation com-
municated thereto at different speeds. The
wheels 21 and 22, in the present instance, are
of disk form with V-shaped edges to enable
each to have frictional engagement within a
peripheral groove of a wheel 26, which is
carried by a stub-shaft projecting from a
lever 27. This lever is fulcrumed to the
plate 3, as at 28, and carries the wheel 26
in position to be moved into peripheral driv-
ing engagement with one or the other of
the wheels 21, 22 upon a very slight rocking
movement of the lever. :

The end of the lever 27 which is opposed
‘to. the end thereof carrying the wheel 26,
is connected by a link 29 to a crank pin 30
on a wheel 31, which wheel is suitably car-
ried for rocking movements in advance of
the left-hand portion of the plate 8. This
wheel has pins 32 and 32* projecting lat-
erally therefrom at opposite sides of its axes,
and extending between these pins, trans-
versely of the wheel, is a draft-bar 33, which
pivotally connects at the right-hand end
thereof to the adjacent end of a bell-crank
lever 34, as at 35. The lever 34 is fulcrumed
at the rear of the plate 3 to a post 36, pro-
jecting inwardly from said plate, and has
the end thereof opposed to that to which the
bar 33 is attached, pivotally connected to a
push-rod 87. This push-rod extends through
registering openings in the plates 1 and 2,
substantially at right angles to the arm of
the lever 34 to which it is attached, and is
provided at the rear of the plate 1 with a
push-button 38. A compression-spring 39 is
dispesed between the plate 2 and push but-
ton 88 and acts thereon to normally retain
‘the push-rod 37 at the limit of its rearward
movement. The draft-bar 33 is adapted to
have limited rocking movements between
‘the pins 32, 32* in the plane thereof and is
provided, in the present instance, at the left

1,111,123

of such- pins with the shoulders 40 and 40%,
which are pcsitioned to respectively engage
and rock the pins 32, 322, when the bar 33 18
moved to the right and is in either its raised
or lowered positions. A spring-finger 41
projects to the right from the upper periph-
eral portion of the wheel 31 and 1s pro-
vided at its free end with a loop 42 through
which the draft-bar 33 loosely projects, the
spring-finger and loop being so disposed
that they yieldingly retain the free or left
end portion of the bar 33 in raised contact
with the pin 32 when the wheel 31 is in
the position shown in Fig. 5. Upon the
pext rocking movement of the wheel 31,
which is to the right or in clockwise direc-
‘tion, the spring-finger 41 is moved suffi-
ciently to permit the bar 83 to lower into

position for the shoulder 40> thereof to have

engagement with the pin 32* when said bar
is again moved to the right. It is thus evi-
dent that the bar 33, upon successive retract-
ing movements thereof, alternately engages
the pins 32 and 82*, whereby the wheel 31
is rocked first in one direction and then in
the other, and that such rocking movements
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are communicated to the lever 27 through

the link 29.

The wheel 26 is provided at one side of its .

axis with a pin 43 which is driven with the
wheel in clockwise direction when the wheel
22 is acting as the driver and in counter-
clockwise direction when the wheel 21 is
acting as the driver. When the pin 43 is
being moved in counter-clockwise direction,
it is adapted at a predetermined point in
such movement to engage the registering
end of a lever arm 44 and impart a slight

rocking movement to such arm. This lever .

arm is fulerumed to a stud 45 projectin,
from the upper portion of the plate 3 an§
has an arm 46 projecting to the left from its
inner ov fulerumed end at the side of the

lower edge portion of a stop-wheel 47 and |

terminates at its free end in a pair of in-
wardly projecting fingers 48, 49, which are
spaced both transversely and longitudinall

of the lever-arm 46, as shown in Figs. 1 an

3. A stop-pin 50 projects from the outer
side of the wheel 47 1n position to strike
against and have its revolution stopped by
the finger 48 when the lever arm 46 is in its
normal raised position. The wheel 47 is
fixed to the shaft 19 with the serrated signal
mechanism wheel 17, and serves as the con-
trol wheel for the alarm or signal mecha-
nism. When the pin 43 coacts with and im-
parts. a rocking movement to the lever 44,
46, the finger 48 thereof is lowered from stop
engagement with the pin 50, thus permitting
such wheel to have a single rotation im-
parted thereto by the signal mechanism, the
rotation thereof being stopped at the end of
a single revolution by reason of the pin 50
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path of movement of the pin when the arm
46 of the lever is'lowered.

The rocking movements of the lever 44, 46
are limited by an arm 51 projecting from
the fulerumed portion thereof and being
forked at its free end to receive a stop-post
52, projecting’ from the plate 8. “The post
52 is narrower than the space in the forked
end of ‘the arm 51 to permit such arm to
have limited rocking movements relative
thereto.” A spring-finger 53 bears at one end
against the post 52 and extends therefrom
to and around the stud 45 and has its other
end fixed to the inner end portion of the
lever arm 51'in manner to tend to urge the
lever in a direction for the finger 48 of the

.arm 46 to stand in the path of movement of

the stop-pin 50.
Depending from a stud 54 which projects

~from the plate 8, in the present instance, at

the left of the shaft 6, is a lever arm 53
which extends at its lower end below the
plate 8 and pivotally carries a notched finger
56, which finger is pivoted to the lever arm,
as at 57, and rises therefrom at the rear of
the plate 3 in position for its netch 58 to re-
ceive a pin 59 projecting from one side of the
balance-wheel 9 when the lever arm 44 is in
the position of its movement shown in ¥ 1g.
1. The catch-finger 56 is provided with an
ear 60, which coacts with a side of the lever-
arm 55 to limit the movements of the catch
finger to the right relative to the lever-arm,
and a spring finger 61 connects the lever-arm
and ear to yieldingly retain the finger in the
position which it assumes when the ear is in
stop contact with the lever-arm. A spring-
finger 62 fixedly projects from the plate 8
and has its end in contact with a pin 63 on
the lever-arm 55 and tends to hold the lever-
arm at one limit or the other of its rocking
movements. In Fig. L, the spring-finger 62
is shown as acting against the pin 63 to tend
to retain the lever-arm 55 in balance-wheel
stopping position,, and when the lever is
thrown to the left to balance-wheel releasing
position the side of the finger end 62 acts
against the pin 68 to tend to retain the lever-
arm in such position, :

Projecting from one side of the inner end
portion of the lever-arm 55 is a short arm
04, which receives the lower end-thrust of a
rod 65, which is guided for reciprocatory
movements by a-guide part 66 at one end and
by a forked portion 67 at-the opposite end
thereof straddling the shaft 19. When the
lever 55—64 is at the left of its movement,
or in balance-wheel released position, the
rod 65 is held thereby in position for a table
or flange 68 on the forked end portion there-
of to be engaged and forced away from the
shaft 19 by a pin 69 on the inner side of the
wheel 47 when such wheel is revolved. The
engaging of the table 68 by the pin 69 upon

a rotation of the wheel 47, forces the rod 65 |

3

‘downward or away from the shaft 19 and

effects a throwing of the lever 55—64 to the
right into position for the catch-finger 56
thereof to engage the balance-wheel pin 39
and stop the movement of the balance-wheel.

The lever 55—64 is moved from balance-
wheel locking position by the upward move-
ment of a draft-rod 70, which is pivotally
suspended, as at 71, from the free end por-
tion of an arm 72, which projects laterally
from the end of the lever 27, carrying the
wheel 26. The lower end of the draft-rod
70 extends below the lever-arm 64 and is
then bent upwardly to place the end thereof
in position to have upward thrust contact
with the lower edge of the arm 64 when the
rod is raised from its lowered position. The
bent end portion of the rod 70 is guided for
reciprocatory movements by a guide part 73,
It is thus evident that when the lever 27 is
moved to throw the wheel 26 out of engage-
ment with the wheel 21 and into engagement
vith the wheel 22 the draft-rod 70 is raised
to effect a throwing of the lever 5564 from
balance-wheel locking position. The lever
27 is yieldingly held in one or the other of
its limits of rocking movements by a spring-
finger 74, which is fixed at one end to the
plate 3, as at 75, and has its opposite end
provided with a V-shaped nose, which en-
gages a pin 76 on the lever-arm 72, such pin
moving from one side to the other of the ta-
pered nose as the lever-arm 72 is rocked.

A spring washer 77 is mounted on the
stud with the wheel 26 and serves to resist a
free turning of the wheel on the stud, the
resistance being sufficient to counteract the
tension of the spring 53 on the lever 44— 46
when the pin 43 is acting against and hold-

ing said lever out of normal position. This

prevents a slight shifting of the wheel due
to the lever pressure against the pin 48 when
the wheel is being shifted from and o the
other of the wheels 21, 92. Tn the use of this
form of our invention in connection with the
developing of negatives, the operator, at the
time of placing cne or more negatives in the
developing bath, presses the push-button 38
(the timing mechanism being in the position
shown in Fig. 1), thus rocking the lever 84
and moving the draft-rod 33, which is at-
tached thereto, to cause the shoulder 40
therecf to engage the pin 82 on the wheel
31 and move such wheel a predetermined
distance in clockwise direction. Such move-
ment of the wheel 31 causes the wheel 26 to
be thrown into driving contact with the
wheel 22, due to the connecting of the wheel
31 and lever by the link 29. The movement,
which is thus imparted te the lever 27,
causes an upward movement of the draft-rod
70 and a consequent movement of the lever
55—64 to release the catch-finger 56 from
locking engagement with the pin 59 of the
balance-wheel 9 to permit movements of

70

75

80

90

1190

o)
[
[

189




10

15

20

25

30

35

40

1™
o

59

80

e 3

such wheel under the influence of the spring !
18, thereby starting the clock or other mech-
anism, which drives the wheels 21 and 22.
Upon a running of the clock mechanism
with the wheel 22 in driving engagement
with the wheel 26, said latter wheel 1g caused
to rotate in a directicn to move the pin 43
away from the actuating end of the lever-
arm 44. The operator having thus started
the timing mechanism watches the negatives
until the high lights begin to appear, and
immediately upon the appearance of such
lights again presses the push-button 38 to
effect a shifting of the wheel 26 from en-
gagement with the wheel 22 and into en-
gagement with the wheel 21, so that the di-
rection of driving of the wheel 26 will be re-
versed. The pushing of the push-button 38
causes the wheel 31 to be moved in counter-
clockwise direction, due to the draft-bar 33
at this period in the operation standing in
position for the shoulder 40" thereof to en-
gage and move the pin 32 of said wheel.
The wheel 26 is now driven in counter-clock-
wise direction by the wheel 21, or in the re-
verse direction to the direction in which it
was driven by the wheel 22, thereby moving
the pin 43 toward the coacting end of the
lever-arm 44. When the wheel 26 has turned
sufficiently in this direction to nearly return
the oin 42 to its starting position such pin
will ‘engage the registering end of the lever
24 and effrct o movement of such lever and a
consequent lowering of the free end portien
of the attached arm 46 to move the finger 4
thereof. which now stands in stop engage-
ment with the pin 50 on the wheel 47, out of
stop engagement with such pin, thus permit-
ting the wheel 47 to rotate under the influ-
ence of the spring or other actuating means
of the signaling mechanism. The wheel 47
is stopped at the end of substantially a com-
plete rotation thereotf by the pin 50 coacting
with the stop finger 49, which stands in reg-
ister with such pin when the lever-arm 44 is
at the limit of its outward movement. The
rotation of the serrated wheel 17, which
takes place upon a rotation of the wheel 47,
canses the striker-arm to have vibratory con-
tact with the bell 16, in the present instance,
to gignal the operator that the negatives are
ready to be taken from the developing bath.
Upen a rotation of the wheel 47 the pin 69
Meveon coacts with the flange or table por-
tion 68 of the thrust rod 65 and forces such
tod downward against the upper edge of the
lover-avm 64, thereby throwing the lever
5564 into position for the catch-finger 56
thereot to have catch engagement twith the
pin 59 on the balance-wheel 9 and stop the
operation of the clock or other actuating
mechanism.

Tn the use of our timing mechanism for
negative developing purposes, the ratio of

driving of the wheel 26 by the wheels 22 and

1,111,123

21 should be approximately as 1 to 12, as
it is fonnd from experiments that it takes
approximately twelve times as long for the

cempletion of the developing of a negative.

after the high lights appear as it takes for
the high lights to appear after the placing
of the negative in the bath. This ratio of
driving is accomplished, in the present in-
stance, partly by the difference in sizes of
the wheels 21 and 22, and partly by the gear-
ing connection of the respective wheels with
the driving mechanism. Tt will of course
be understood that the ratio of driving of
the wheel 26 by the wheels 21 and 22 may be
changed to suit the connection in which the
timing device is to be used, and that while
the device has been particularly described
for use in connection with the developing of
negatives it is not restricted to such use, but
is intended for muse in any connection for
which it may be adapted or appropriate.

We also wish it understood that our in-
vention is not limited to any specific con-
struction, arrangement or form of the parts
thereof, or to the use of the same in connec-
tion with any particular form of driving
and signaling mechanism, as NUMErous
changes may be made in the invention and
the same adapted to numerous forms of
drivine and signaling mechanisms without
departing from the spirit of the invention.

Having thus deseribed ow: invention,
what we claim as new, and desire to secure
by Letters Patent, is,—

. In combination, a votatable element,
mannally controlled gear mechanism oper-
able to impart successive movements to said
element, the period of one movement deter-
mining the period of a later movement, and
signal means automatically overable at a
predetermined point in the later period of
movement.

9. In combination, a rotatable element, a
gear mechanism operable to Impart differ-
entially timed movements in first one and
then another direction to said element, and
means operable to stop said mechanism at a
predetermined point in the movement of
said element in one direction.

3. In combination, a rotatable element,
mechanism operable to impart successive dif-
ferentially timed movements to said ele-
ment, the period of one movement, determin-
ing the period of another, and means auto-
watically operable to stop the element driv-
ing action of said mechanism at a predeter-
mined point in one movement of the ele-
ment.

4. Tn combination, a movable element,
mechanism operable to impart successive
timed movements to said element, the period
of one movement being more or less uncer-
tain and determining the period of a later
movement, and means automatically oper-
able to stop the element driving action of
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said mechanism at a predetermined point in
the later period of movement of said ele-

. ment.
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5. In combination, a movable .element,
manually controlled mechanism mechani4

_cally operable to impart successive timed

movements to said element, the period of one
movement being more or less uncertain and
determining the period of a later movement
of said element, and means automatically
operable to stop the element driving action
of said mechanism at a predetermined point
in the later peried of movement of said ele-
ment. . o

6. In combinaticn, a movable element,
manually controlled mechanism mechani-
cally operable to impart successive timed
movements in different directions to said
element, and means automatically operable
to stop the element driving action of said
mechanism at a predetermined point in one
movement of the element.

7. In combination, a movable element,
mechanism mechanically operable to impart
different timed movements to said element,
and means automatically operable at a pre-
determined point in one movement of said
element to stop the element driving action
of said mechanism and to signal the op-
erator. .

8. In combination, a rotatable element,
mechanism operable to impart successive]
differentially timed movements to said ele-
ment, one movement bearing a predeter-
mined ratio to the other, and means auto-
matically cperable at a predetermined point
in one movement of said element to stop
the member driving action of said mecha-
nism and to render a signal.

9. In combination, a rotatable element,
mechanism . operable to. impart successive
differentially timed movements to said ele-
ment, the period of one movement determin-
ing the period of ancther, and means auto-

5 matically operable at a predetermined point

in one movement of said element to stop the
member driving action of said mechanism
and to render a signal, '

10. In combination, a rotatable element,
mechanism operable to impart successive
movements to said element, the period of
one movement determining the period of a
later movement, means manually operable
to change the element driving action of said
mechanism from one movement to another,
and signal means automatically operable at
a predetermined point in the later movement
of said element.

11. In combination, a movable element,

mechanism operable to - impart successive

movements to said element, the period of
one movement determining the period of an-

.other movement, means manually operable

to change the element driving action of said

~mechanism from one movement to another,

-8

and means automatically operable to stop
the element driving action of said mecha-
nism at a predetermined point in the later
period of movement of said element.

12. In combination, a movable element,
mechanism operable to impart successive
movements to said element, the period of
one movement determining the period of &
later movement, means manually operable to
change the element driving action of said
mechanism from one movement to another,
and means automatically operable at a pre-
determined point in the later period of
movement of said element to stop the ele-
ment driving action of said mechanism and
to render a signal.

18. In combination, a movable element,
mechanism operable to drive said element
in first one and then in the reverse direction
at predetermined speeds, means manually
operable to change the element driving ac-
tion of said mechanism, and means auto-
matically operable to stop the element driv-
ing action of said mechanism at a prede-
termined point in the reverse driving of
said element. ‘

14. In combination, a movable element,
mechanism operable to impart successive
forward and reverse rotation at prede-
termined speeds to said element, means man-
ually operable to change the element driv-
ing action of said mechanism, and means
automatically operable at a predetermined
point in the reverse driving of said element
to stop the element driving action of said
mechanism and to render a signal.

15. In combination, a rotatable element, »

mechanism having separate driving parts for
said element together with means for render-
ing one or the other of said parts active with
respect to said element, the period of move-
ment of one of said parts determining the
period of movement of the other, and signal
means automatically operable at a prede-
termined point in the movement of said
element by one of said parts.

16. In combination, a rotatable element,
mechanism having separate driving parts
for said element together with means for
rendering one or the other of said parts
active with respect to said element, the
period of movement of one of said parts de-
termining the period of movement of the
other, and means automatically operable at
a predetermined point in the movement of
said element by one of said parts to stop
the element driving action of said mecha-
nism and to render a signal.

17, In combination, a signal device, a
retatable element, mechanism operable to
impart. successive differently timed move-
ments to said element, the period of one
movemens determining the period of a later
movement, and signal release means inter-
mediate said element and signal device and
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operable at a predetermined point in the
gaid later movement of said element to ren-
der the signal device active.

18. Tn combination, a normally operating
signal device, a movable element, mech-
anism operable to impart successive move-
ments to said element, one period of move-
ment of «aid clement determining the period
of a later movement thereof, and stop means
for said signal device automatically oper-
able to release said device at & predeter-
mined point in the said later movement ot
the element.

19. In combination, a signal device, a
movable element, mechanism operable to
impart successive movements to said ele-
ment, the period of one movement being de-
termined by the period of a former move-
ment, and means normally serving as a stop
for said signal device and operable by said
element at a predetermined point in its later
pericd of movement to release the signal
device and then to reéngage the same.

20. In combination, a normally operating
signal device, stop means in connection with
said device cemprising a revoluble stop-pin
carried by a part of said device, and a lever
having two stops for said pin which co-
operate to releasably stop a revoluble move-
ment of said pin, mechanism having a suc-
cessively movable driven part which at a
predetermined point in one of its move-
ments coacts with said lever to temporarily
release its stop engagement with said pin,
the successive movements of said element
being of predetermined ratio, and manu-
ally controlled means operable to effect suc-
cessive movements of said element by said
mechanism,

91. In combination, a movable element,
mechanism operable to impart successive
differentially timed movements to said ele-
ment, means manually operable to place
said element in engagement. with said
mechanism for successive movements, and
means operable to effect a stopping of the
element driving action of said mechanism
when the element is at a predetermined
point in one movement thereof.

39. In combination, a movable element,
mechanism operable to impart successive
movements to said element, means operable
to lock said mechanism against movement
or to release the same, and means manually
operable to move said locking means to re-
lease said mechanism and to place said ele-
ment in driving connection with the mecha-
niem and also operable to change the driv-
ing connection of the said element and
mpechanism, and means operable by said ele-
ment at a predetermined point in a move-
ment thereof to operate said locking means
to stop the driving action of said mecha-
nism.
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23. In combination, a movable element, a
drive mechanism operable to impart for-
ward and reverse movements to said ele-
ment at predetermined speeds, a stop mem-
Lev movable into position to stop the driv-
g action of seid mechanism or to release
the same, weans manvally operable to move
snid stop member to released position and
to cosnect said element with said mecha-
nizm for forward driving movement and
also operable to change the connection of
the element with said mechanism to secure
a reverse driving of the element, and means
operable at a predetermined point in the
reverse driving movement of said element to
move said stop member to mechanism lock-
ing position.

24 In combination, a drive mechanism
having reversely driven members, an ele-
ment mevable into driving engagement with
cne or the other of sald members, means
controlling the sbifting movements of said
element, and means automatically operable
to step the driving action of said element
Ly one of said members when said element
i

s at a predetermined polnt in its movement.

25. In combination, & driving mechanism
having reversely driven members, an ele-
ment movable into driving engagement
with either of said members, manually con-
trolled meuns operable to place the element
in engagement with either of said members,
[ means automatically operable at a pre-
cermined point in a movement of the ele-
nent by one of said members to stop the
driving actien of said mechanism and to
render o signal.

28. In combination, a driving mechanism
having parts which are reversely driven at
different predetermined speeds, an element
movable into driving engagement with one
or the other of sald partswherely itis driven
in one divection or another, means control-
ling the connection of said element with the
respective parts, a sctop member for said
mechanism. and means automatically oper-
able to shift snid stop member to mechanism
Incking position at a predetermined point in
s movement of said element by one of said
parts.

27. In combination, a driving mechanism
having reverselv driven parts, a lock mem-
ber for said mechanism, a votatable element
adanted to be driven in one divection or an-
other by the rvespective parts of said mecha-
nism. means eperable to change the connec-
tion of said element with said parts and to
release the locking engagement of said mem-
Ler with eaid mechanism when the element
ig in engagement with one of said parts, and
mesans automatically operable to move said
member to locking nosition at a predeter-
mined point in a movement of the element
by the other of said parts.
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28. In combination, a driving mechanism,
a rotatable element, means operable to place
said element in connection with said mecha-
nism whereby it has different rotary move-
ments, and means operable by said element
at a predetermined point in one movement
thereof to render a signal,

29. In combination, a driving mechanism,
a rotatable element, means operable to place
said element in connection with said mecha-
nism whereby it has different movements,
and means automatically operable by said
element. at a predetermined point in one
movement thereof to stop the element driv-
ing action of said mechanism.

30. In combination, a driving mechanism
having two parts reversely driven at differ-
ent speeds, a driven element, control means
onerable to connect said driven element with
one or the other of said parts whereby move-
ment in one or the other direction is im-
parted to said element, locking means for
gaid driving mechanism, connection be-
tween said locking means and control means
for imparting mechanism releasing move-
ments to said locking means when the con-
trol means is moved to connect said element
with one of said parts, and means auto-
matically operable by said element at a pre-
determined point in a movement thereof by
the other of said parts to move said locking
means to locking position.

81" In combination, a driving mechanism
having a pair of reversely driven parts, a
driven element, a control member, means
operable by like successive movements of
said control member to connect said element
with first one and then the other of said
parts, and signal means automatically oper-
able by said element at a predetermined
point in one direction of movement thereof.

32. In combination, a drive mechanism
having a plurality of reversely driven parts,
a driven element, & control member, means
operable by successive movements of said
control member to engage said element with
one or the other of said parts, and means
automatically operable by said element at a
predetermined point in its movement in one
direction to stop the driving of gaid ele-
ment.

33. In combination, a driving mechanism
having a plurality of reversely driven drive
parts, the speed of rotation of one of said
parts being in predetermined ratio to the
speed of rotation of another of said parts,
a rotatable driven element, means operable
to successively place said element in driving
connection’ with first one and then another
of said drive parts, a mechanism locking
member, means operable to move said mem-
ber from locking position when said element
is placed in connection with one of said
drive parts, and means automatically oper-

able by said element at a predetermined

65

point in a movement of the same by the -

sther drive part to move said member to
locking position,

34. In combination, a driving mechanism
having a pair of reversely driven parts, a
votatable driven element, control means op-
erable to ccanect sald driven element with
one or the other of said parts, a mecha-
nism lotking member, connection between
said member and control means to move
said member from locking position when
the element is placed in connection with one
of said parts, and means automatically op-
erable by said element at a predetermined
point in its movement by the other of said
parts to move said member to locking posi-
tion and to render a signal.

35. In combination, a drive mechanism
having two reversely driven parts, a bal-
ance means for sald driving mechanism,
locking means for said balance means, a
lover having connection with: said locking
means and movable to release the same from
engagement with said balance means, and
a driven member carried by said lever and
movable by movements of the lever into en-
gagement with one or the other of said
drive parts.

36. In combination, a drive mechanism
having reversely driven drive parts, means
movable to lock said mechanism against
movement or to release the same, a driven
element movable into engagement with
either of the drive parts of said mechanism,
means operable to move said locking means
to released position upon a movement of
said element inte engagement with one of
said drive parts, and means operable by
said element at a predetermined point in
the movement thereof which is actuated by
the other of said parts to move said lock-
ing means into locking position.

-37. In combination, a driving mechanism
having reversely driven members, an ele-
ment movable into driving engagement with
either of said members, a locking means for
said mechanism, & signal means, means op-
erable by a movement of said element into
engagement with one of said members to
move said locking means to released posi-
tion, and means operable by said element
at a predetermined point in the movement
therenf which is actuated by said other
member for rendering the signal means ac-
tive and for moving said locking means to
mechanism locking position.

88. In combination, a driving mechanism
having reversely driven. members, an ele-
ment movable into driving engagement with
either of said members, stop means for said
mechanism, signal means, and means op-
erable at a predetermined point in a move-
ment of said element by one of said mem-
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bers to render the signal means active and
to move the stop means to mechanism stop-
ping position.

39. In combination, a movable element,
mechanism operable to impart different
timed n‘ovome'lts to said element, a nor-
mally operating signal meclmmsm, and
means nermally pleventxno an operating
of said signal mechanism and operable by
said element at 2 predetermined point in
one movement thereof to release and permit
an operating of the signal mechanism.

40. In comblmmon a movable element,
mechanism operable to impart different
timed movements to said element, one move-
ment bearing a predetermined ratio to the
other, normally active signal means having
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a rotatable part, and means normally co-
acting with sa id rotatable part to prevent
a rota
operable at a pre edetermined point in one
movement of said element to release and
permit a predetermined movement of said
rotary 'Jﬂlt and a consequent operating of
the signal means.

fn testimony whereof, we have hereunto
ned our names to thls specification 1n
presence of two subscribing witnesses.

\‘HLHI‘LM J J. ZELLIN.
FRANCIS P. HUYCK.

Witnesses:
I E.
ST

L

Avr,
Rrorz.

Copies of this patent may be obtained for five cents eaéh, by addressing the “ Commissioner of Patents,

Washington,

D.C.”
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