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6 Claims.

The present invention relates to a certain new
and useful “numeral clock.”

One of the objects of the present invention is
a numeral clock which will be more positive -in
action and less subject to disturbance by vibra-

tions or accidental jarring, and which may be
readily adjusted or ‘“set” whenever necessary,

and which may be manufactured and assembled -

- readily and at low cost, and which may be con-

veniently installed in a casing or housing.

‘With the above and other objects in view,
which will appear more fully from the following
detailed description and accempanying drawings,

10

the present invention consists of other novel

phases and features of invention and also certain
improved .mechanisms and forms of construc-

following description:

15

_ tion, all of which will appear more fully in the _

For the purpose of illustrating the inventicn, |

there are shown in the accompanying drawings
forms thereoi which are at present Dpreferred,

20

since. the same have been found in practice to |

give satisfactory and reliable results, although

it is to be understood that the various instru-
mentalities of which the invention consists can

29

be variously arranged and organized and that .

the invention is not limited to the precise ar-
rangement and organization of the instrumen-

“talities as herein shown and described.

- In the accompanying drawings, in which like.
reference characters jndicate like parts,

Figure | represents a . perspective view  of a
clock embodying the present invention;

Figure 2 represents a perspective view of an.-

‘other clock embodying the present invention,
showing a somewhat modified form of construc-
-tion in one phase thereof;

Figure 3 represents a perspective view, viewed

from the rear, of ‘the internal construction of
the -clock, showing one embodiment of the pres-

ent iriventien.

Figure 4 represents a sectien generally on line:_

4—4 of Figure 3;
Figure 5 represents a section similar to that
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-scale) on line (4[4,
:I'I—H respectively, of Figure 8;

-18'

- Pigure 8 represents a vertical section on line
8—8 of Figure 3:
Pigure 9 represents a perspective view 01' the
first “minute” drum;
Figure 10 represents a perspective view of’
the second “minute” drum, showing the side
thereof which is adjacent the exposed side of
the first “minute” drum shown in Figure 9;.
Figure 11 represents another perspective view .
of the second “nmiinute” drum, showing the oppo-
site side thereof, which is adjacent the “hour”
Figure 12 represents a perspective view of the .
“hour” drum showing the side thereof 'which
adjoins the exposed side of the second “minu

‘drum shown in Figure 11;

~ Pigure 13 represents a perspective view of one
of the two similar transfer arms shown in Fig-
ures 10 and 11, namely, one intermediate the
first “minute” drum and the second “minute”
drum, which is shown in Figure 10, and the
cther intermediate the second “minute” drum
and the "hour” drum which is shown in Figure
11:

Figures 14 to 17 inclusive reprecent similar
cross-secticnal_ views (on a somewhat smaller
i5—15, lB—I 6, and

Figure 18 represents a generally horizontal,

cross-sectional view of -a clock mechanism of a

modified form of construction;
. Figure 19 represents a top plan view of por-
ticns of the c]ock mechanism shown in Figu.re -

Flgures 20 and 20a represent scctions on ]jne

| 20—20 of Figure 18;

Figure 21 represents a. perspective view of the

" first “minute” drum of the form of construction
. shown in Figures 18 to 20 inclusive, showing the -

40

side thereof which receives the driving 1mpulse3 '-

. from the “second” shaft:

shown in Figure 4, but showing the mechanism

at a different point of its cycle of operation;
Figure 6 represents a side view on line 6—6

of Figure 3: .
- Figure T represents a fragmentary perspec-
- tive view of the “seconds” indicating drum and -
the disconnectible escapement means interme-

diate the latter and the first “minute” indicat-
ing drum, with the mechanism shown in the dis_-

ccnnect_ed or jnoperative ppsition,

50

Figure 22 represents another perspective view

of the same first “minute” drum, but showing

the opposite side thereof, namely the side which
is adjacent to the second “minute” drum; |
Figure 23 represents a perspective view of the

- second “minute” drum of the form of construc-

tion shown in Figures 18 to 20 inclusive show-

ing the side thereof which is adjacent to the

side of the first “minute” drum exposed in Fig-

ure 22;

Figure 24 represents another pcrspective view
oi.' the second “minute” drum, showing the oppo-

. ‘site side thereof, namely, the side which is ad-
55 Jacent to the "hour” drum ‘
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Figure 25 represents a. perspective view of the
“hour” drum of the form of construction shown
in Figures 18 to 20 inclusive, showing the side

thereof which is adjacent to the second “minute’”

drum, namely, that side of the second “minute”
drum which is exposed in Figure 24;

Figure 26 represents a perspective view of one
of the two transfer arms and associated pinions
and escapement wheels similar to that shown
in Figure 24, one of which is intermediate the
two sides of the first and -second “minute”
drums shown in Figures 22 and 23, and. the
other of which is intermediate the two sides
of the second “minute” drum and “hour” drum
shown in Figures 24 and 25;

Figures 27 to 30 inclusive represent Cross-sec-
tional views, on lines 27—21, 28—28, 29---29 and
30—30, respectively, of Figure. 18; |

Figure 31 represents a perspective v1ew of 8
modified frame constructwn for the clock of the
. present invention;

Figure 32 represents a cross—sectmnal view, on
line 32—32 of Figure 2;

Figure 33 represents a diagrammatlc vertical

cross-sectional view of ‘a modifled form of con-
struction, wherein the drums and driving mech-
anism are mounted upon s bottom mounting
plate which forms a botiom closure for the outer
housing;

Figure 34 represents a diagrammatic vertical
cross-sectional view (taken across the front and
back of the clock) of 2 modified form of con-
struction in which the drums and driving mech-
anism are supported upon a rear vertical mount-

~ing plate which constitutes a removable. back
panel of the clock.

Figure 35 represents. a perspectlve view of the
first “minute” drum shown in Figure 22 as it ap-
pears after the shaft 14 and the transfer arm
{68 have been assembled with respect thereto.

The clock of the present invention includes a

suitable housing having a front wall or panel 50

 and having bottom and top walls or panels 5/
and 52, respectively, and having side walls 53, 54,

55 and 56. The housing may be formed of wood -

or of a more plastic composition, or of any other
suitable material, and may be either open in the
back or closed in the back.
* The front wall or panel 50 may be provided
with a bezel opening 51, to expose to view one set
of ‘“‘minute” and “hour” numerals or one line of
“minute’” and “hour” numerals across the “min-
- ute” and “hour” drums $8, 59 and 60, and a sep-
arate bezel opening .61, to expose to view a sub-
stantial part of the periphery of the “second”
.drum 62. The edges of the openings §71 and &I
are preferably beveled to a comparatively thin
inner edge, to give a bezel effect and so as to
bring the innermost edges close to the plane or
surface of the drums 58, 59, 60 and 62.
In the form of construction shown in Figure 2,
a single opening 63 is provided in the front wall

10

20

30
- marginal zone of the enlarged portion 18 of the

30
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- b5
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. §9, for exposing both the “minute,” “hour,” and °

“second” drums, and a separate panel or bezel
plate 64 is then placed behind the opening 63 to
expose one line of numerals across the “minute”
and “hour” drums b8, %3 and- 60, and another
opening 66, to expose the “second” drum 62. The
bezel plate 64 is preferably of 'a material substan-

65

0

tially thinner than the front panel 50 of the ’

housing o
" To the front wall 50 of the housing a frame 67
is secured by means of screws 68. The frame, in
the form shown in Figures 3to8 inclusive in-

78
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cludes the base plate 69, side portions 70 and T1I,
and the anchorage flanges or lugs 12 and 13—the
latter providing alternate means of securement
or anchorage, as for instance, when it is desired
to secure the frame 67 to the rear panel of the
housing instead of to the front panel of the
housing. |

" The side members 10 and T1 serve to support a
main shaft 74 which, in the form of construction
here shown, is stationary or non-revoluble. One
end of the shaft is flattened as at 15 or provided
with any other .irregular formation, while the
end frame member 10 is provided with a similar

opening 16 therethrough, for receiving the end

15 and thereby both giving support to that end
of the shaft 714 and also preventing its rotation
relative to the frame 67.

The other side frame member Tf is provided
with g vertical slot 171 of a width approximately
the same as the diameter of the snaft 14 so that
the shaft 14 can be lowered down through the
slot T1. The bottom of the slot 17 is rounded
and enlarged at 18 to a diameter larger than the
diameter of the shaft 74, to an extent sufficient
to permit the insertion of a retainer sleeve or
bushing 19 between the edge of the enlarged por-
tions 18 and the end 80 of the shaft 74 so as to
prevent the sha.ft 14 from thereafter passing up-
wardly through the slot 11. The sleeve or bush-
ing 19 has a slight flange 81 which overiaps the

slot and is in turn overlapped by and held in
place by the housing of the motor 82 which 1s
superimposed thereon and held in place by the
screws 83 and 84 which secure the motor 82 to
the side frame member Ti. The motor 82 may
be any conventional synchronous electric motor,
preferably with a geared delivery shait 8% ex-

. tending from a gear housing 86 and having a

speed of one revolution per minute. An opening
is provided ‘through the side frame member TI

‘for permitting the delivery shaft 85 of the mo-

tor 82 to pass through the side frame member. -
The details of the motor 82 and of the gearing
contained in the adjoining gear housing 86 are
not shown in detail because such motor with the
geared delivery shaft may be of any conventional
form of construction, as for instance, that shown
in Patents Nos. 1,936,208, 1,996,375, 2,049,261,

11,977,184, 1,977,185 and 1,977,186.

- In the form of construction snown in Figures 3
to 8 inclusive, a seconds drum 62 carrying (and
preferably, although not necessarily, formed in-
tegrally therewith) an escapement cam 82 hav-
ing a generally cylindrical periphery %0 except
for the recess .81 therein. The seconds drum 62
and escapement cam 898 may be detachably se-
cured to the geared motor shaft 85 by any suit-
able keying means, as for-instance, the tapered
pin 88 extending through the cam 89 and shaft 85.

The seconds drum 62 also carries a single
tooth 92 in operative alignment with a ten-
toothed pinion 93 formed integrally with or
otherwise fixedly associated with the first “min-
ute” drum 58 as shown particularly in Figures 3,
4, 5, 7T and 8, The ten-toothed pinion 93 is of
such axial extent as to extend substantially .be-

“yond the tooth 92 in an axial direction and the

extended portion thereof is in alignment with

the escapement cam 89 carried by the seconds
drum 62.

Intermediate the ten-toothed pinion 93 and the
escapement cam 89, an oscillating locking lever

84 is provided, preferably pivoted at its lower end
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about a pivot pin 88, carrled by journal flanges
98 and 87 carried by the base plate 69 or prefer-

‘ably carried by a pivoted gate plate 88 secured

to the base plate about and by a pivot screw 88,
so as to permit the lever 84 to be swung out into
an inoperative position shown In Figure 7. The
pivoted plate 88 also serves as a cover-or gate
over a “re-set” opening 100 in the base plate §3
through which the knurled rim or flange 10{ may

. be reached for “setting” or “re-setting” the clock.

An arcuate slot 102 may also be provided in the
base plate 69 about the pivot screw 99 as a cen-
ter, adapted to receive a downwardly projecting
finger or knodb 103 which may be struck or formed
from the hinged gate plate 98 to serve as & means
for gripping and engaging the gate plate 98 from
beneath the base plate §9 and which also serves
to limit the swinging motion of. the gate by the
limits of the slot 102, through which the knob 103
extends and in which the knob 103 is adapted to
ride. A similar projection {04 may also be ex-
tended upwardly from the gate plate 98 in a
similar manner, to act as & spring anchorage for
~ receiving one end of the helical tension spring
105, the other end of which is secured in a hole
or other anchorage means 106 in the side frame
member 1§, thereby normally retaining the gate
98 in a closed position and retaining the escape-

3
tions of the pinion 83 and drum 58 are accom-
plished in one-twentieth of & minute or in more

or less approximately 3 seconds.
The single tooth 92 is preferably placed more

5 or less diametrically opposite to the sixty-second

10

15

20

25

“ment lever 94 in its operative position interme-

diate the ten-toothed pinion 93 and the escape-

‘ment cam 89.as shown in Figures 3, 4, 5 and 8
(as distinguished ‘from its inoperative position
shown in Figure 7). The escapement lever 94
 carries a pair of juxtaposed detents 107 and {08.
.'The detent 107 is adapted to ride on the cylin-

drical surface 90 of the escapement cam 8% for

“more or less approximately nineteen-twentieths
(1%49) of every minute, thereby positively to re-
tain the other detent 108 in locking position be-
tween two consecutive teeth of the ten-toothed
pinion 93 in the manner shown in Figure 4, and

then to enter the recess 91 in the escapement.

cam 89 for more or less approximately & twen-

30

40

tieth (%) of a minute and thereby to recede -

from the ten-toothed pinion 93 in timed relation
to the engagement of one of the teeth of said
pinion by the single tooth 92 carried by the sec-
onds drum 62.

“The effective distance of the tooth 92 from the
axis of its rotation is twice the radius of the
pinion 93, so that the tooth 92 displaces the en-
gaged tooth of the pinion 93 in a ratio of 2 to 1.
Thus, during the short interval the tooth 92 is in
engagement with one of the teeth of the pinion
93, the pinion 83 is rotated to an arcuate extent
. twice as great as the arcuate extent of the rota-

45

50
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tion of the seconds drum 62 during the interval

- of engagement between tooth 32 and pinion-tooth
93. The parts are so arranged or propontioned
‘that the tooth 92 will be in engagement with a
tooth of pinion 93 for only one-twentieth (%)
of a minute or less, thereby imparting to the
pinion 83 about a tenth of a revolution, while the

tooth 92 is in engagement about a twentieth of

a revolution. If the rotation imparted to the
pinion 83 is less than one-tenth of a revolution
then the balance of that one-tenth of a revolu-
tion is completed by the detent 108 as it is again
projected hetween two teeth of the pinion 93 by
a cylindrical dwell 80 of the escapement cam 89.
However, whether the entire one-tenth of a revo-
lutiqn of pinion 92 and unit minute drum 58 is
derived entirely from contact with the tooth 82 or
whether it is derived in part, or completed in
-part, by the detent 103, the tenth-revolution mo-

60

85

70

rf

mark or perhaps the fifty five-second mark or
the five-second mark appesaring on the periph-
ery of the seconds drum 62 (see Figures 1 and 2)
so that when the seconds drum has its sixty sec-
ond or zero point exposed, the first minute drum
58 will be turned one-tenth of a revolution so as
to bring into view the next succeeding numeral
thereon—the seconds drum 62 moving in the di-
rection of the arrow 109 while the first minute
drum 58 (as well as the second minute drum 53
and hour drum 60) moves in the direotlon of the
arrow 110,

Figure 5 shows the position of the parts as the
detent lever- 94 has been retracted from the pin-
ion 93 and as the single tooth 82 has almost com-
pleted moving the one tooth 83-a in the direc-
tion of the arrow 110 and as the escapement cam
89 is about to force the detent 107 out of the
recess 91 thereof and to force the detent 108 in
between the next two teeth 93-b and 93-c¢, there-
by again positively to lock the first minute drum
58 in its next position with the next face or nu-
meral area 58—a exposed through the bezel open-
ing 51 or through the opening 65 (Figures 1 and

"9, respectively) in the manner -shown in Figure 4.

This cycle of steps is then repeated with each
revolution of the seconds drum $2—the seconds
drum §2 continuously revolving while the first
minute drum or unit-minute drum 58, which re-

-~ mains stationary for the major portion of each

revolution of the seconds drum 62, is rotated a
tenth of a revolution during approximately a
twentieth (14g) of a minute, namely, while the
sixty second position of the drum 62 is being ex-
posed through the openings 61 or 68 as indicated
particularly in Figure 2.

As shown particularly in F‘igures 4, 5 and 7,
the single tooth 32 is off-set from the ¢enter or
deepest portion of the recess 91 toward the “lead-
ing” side thereof. That is, the tooth 32 is 50 po-
sitioned with respect to the recess 81 that during
rotation of the seconds drum 62 and the cam 89,
the tooth 92 will approach the pinion 83 simul-
taneously with the leading edge of the recess 81i.

In this way, the tooth 382 will enter the space

between the teeth 93—a and 83-b just as the lead-
ing edge of the recess 94 comes in alignment

"with the detent 107. At this point (which would

be the phase just before that shown in Figure 5)

the tooth 93-a would be held against upward
movement by the detent 108. However, as the
tooth 92 would move upward, the deepest portion
of the recess 81 would be opposite the detent 107
so that said detent 107 would be moved into the
recess 81. Thus detent 108 would unlock the
pinion 83 and permit the tooth 92 to move the
tooth 83-b upward past the detent 108 (as shown
in Figure 5) before the detent 108 would be
forced back into the locking position shown In
Figure 4 by the trailing edge of the recess 81.
It can therefore be seen that it 1S necessary to

off-set the detent 82 toward the leading edge of
the recess 8f in order that the tooth $2 clear
the pinion 83 before the detent 108 is forced
back into locking position. If the tooth 92 were
placed opposite the center of the recess 8{ or

were off-set toward the trailing edge of the re-

cess 81, the detents 107 and 188 would be in the
unlocking position at the moment when the
tooth 92 entered the recess between the teéth



4 .
93—a and 93-b and sald detents (07 and 108 would

be forced back into locking position (by the trail- - ‘-

ing edge of the recess 81) blocking tooth 93-b
before the tooth 92 cleared the tooth 93—a Thus,
the entire mechanism would jam since the tooth
92 (and therefore the seconds drum 62 and the
motor) would be locked in the pinion 83 by the
detent 101. This can readily be demonstrated

by attempting to reverse the rotation of the drum

62 shown in Figure 5 to a counter-clockwise di-
rection which would have the effect of placing the
tooth 92 off-set toward the trailing edge of the
recess 81. If it were attempted to rotate the
drum 62 counter-clockwise from the position
shown in Figure 5 it can be seen that, although

10

15

the tooth 92 is starting through its arc of engage-
ment with the pinion 93 the detent member has -

already reached the deepest portion of the recess
81. If the tooth 92 were now to be moved coun-
ter-clockwise an additional distance correspond-

ing to the movement of one tooth 93-b past the.
detent 107, said detent 10T would come in con-

20
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If desired, however, the shaft 14 may merely have
one or more “flats” formed on it for interlock-
ingly engaging the transfer arms in a non-ro-
tational relationship, but over which the drums
may still revolve. If desired, the shaft T4 may
be more or less square, but with corners rounded
to a substantial extent and formed as parts of

8 cylinder around which the journal sleeves or

bushings may be placed -with cy]indrleal holes
riding on the eyhndrieel edge portiens ef the

shaft.

In the form of construction shown in Figures.
8 to 17 inclusive, the transfer arm ({3 is bifur-
cated as at 117 and 118 and between the bifur-
cated ends #17 and 118 an idler transfer pinion
118 is pivotally mounted upon.a pivot pin 120
whose teeth .are of an axial width sufficiently
great to overlap (internally) both drums 58 and
59, as will be seen, partmularly from Figure 8.

The pinion also has formed mtegrally there—
with or ctherwise affixed. thereto a plurality of

" locking and escepement detents (2§, which, ‘in

tact with the trailing upper edge of the recess

91 and would be forced into locking position
with the tooth 93-a before the tooth 92 would
reach its clearing position with respect to the
tooth 93-b. Thus it can be seen that the embodi-
ment shown in Figures 3 to 7 cannot be reversed
to make the drums move downward instead of
upward without changing the position of the
tooth 92 to make it off-set toward the leading
edge of the recess 91.

According to the present invention, fully con-
cealed transfer means are operatively disposed
within and between each pair of adjacent drums,
namely, one transfer means between the first
minute drum 58 and the second minute drum %9,
and another transfer means between the second
minute drum 59 and the hour drum 60.

In order to understand the transfer means and

the operation of the several drums 58, §9 and 60,

it should be remembered that the shaft T4 is
stationary or non- reveluble while eachi of the

drums 58, 59 and 60 are freely revoluble thereon

except as they may be locked in predetermined
positions corresponding to their face positions
or their time numerals by the lecklng means
hereinbelow described.

The side of the first minute drum. 58 which
is adjacent to the second minute drum 59 (ex-
posed in Pigure 98), is recessed, dished out or
hollowed as at t{{ and the juxtaposed side of
the second minute drum 59 (exposed in Figure
10) is similarly dished out or hollowed as at 112,
and in the contiguous spaces ({1 and ({2 so pre-
vided, a transfer arm (13 is fixedly mounted on
the shaft 14 in any desired position, as for in-
stance, the upright. position as shown in Figure
10, or it may be in a horizontal position or In
any other position. The transfer arm {13 may be
keyed or affixed to the shaft 14 by a taper pin
14 extending therethrough and through the
shaft or by any other suitable means. Thus, for
instance, the shaft T4 may be made square or
of other non-circular cross-section (instead of
‘round), and the hole (15 in the transfer arm {13
would then be similarly square or non-circular
snugly to receive the shaft 14.
the drums 58. 59 and 60 may be journalled on
cerreSpondmg thin sleeves or bushings having
square or other non-circular center holes through

In this event,

30
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the-particular form shown, are in line with every
fourth tcoth of the pinion (19—the three locking
and escapement detents (21 being related to eaeh

other as three pemts of an eqmleterel trlangle

as wiil be seen in Figyre 14 (and also Figure 16).

A centinuous .internal gear 122 is pI‘OVIded in
the transfer-receiving side of .the second minute
drum 59, with which ene-helf ef the pinion {9
is constantly in mesh as shewn in Figure 10 and
as also shown In Frgures 8 and 15. An inter-
rupted or fragmentary internal gear {23 contain-

“ing but two teeth is DI'GVldEd on the 1n51de of the

transfer- delwery side of the first minute drum
58 as shown In Figure 9 which is adapted to make
a limited engagement with the pinion {18 during
each revolution of the first minute drum 58,
thereby transferring that part of its motion (dur-
ing such limited engagement) to the second
minute drum 59 shown in Figure 10 and also
shown in Figure 8, the gear ratios being such

that t:e motion imparted to the pinion {13 Dby

45
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5D

which the shaft 18 would then pass, with outer

cylindrical peripheries which would freely  fit
within the holes (16 in the drums §8, 53 and 60.

id

the interrupted or fragmentary pear {23 will ro-
tate the second minute dlum 59 one- twelfth ef
a revolution.

Thus, the first minute has ten numeral-beari mg
faces or areas bearing numbers from zero to 9
inclusive, as Indlcated in Figures 3, 9 and 14, whlle
the secornd minute drum 59 has twelve numeral-
bearing faces or areas bearing two sets of num-
bers each running. from zero to 5, both inclusive,
as . shewn particule.rly in Flgures 3, 10, 11 1:;

and 16.-

Adje.eent the fragmentarv.or 1nte11upted in-

,temal gear 123 is a generally annular internal

surface 124 having but a single recess 125 therein
formed in direct continuation of the space 120
between the two internal gear teeth 123, said re-
cess 125 being adapted to receive one of the lock-
ing and escapement detents 121 during the in-
terval of engagement between the fragmenta: y
internal gear 123 and the pinion 119 so as to per-
mit the rotation of said pinicn 118 while ether-
wise two of the locking and escapement detents

121 ride on the annular sur face {24 and thus Ieek

t-e nini~n 119 against rotation 1n the manner i
dicated in Figure 14.

Thus., throughout about eleven twelfths (151
of the rotation of the first minute drum 58, the

pinion {19 is locked against rotation by a pair of

the detents (21 riding on the internal annular-
leeklng surface 124, thereby positively leekrng the

‘second minute drum against all rotation. Only

during ebout a‘twelfth (yy) of a revelutien of the'
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first minute drum 58 or unit minute drum B8
(namely, during the interval when the inter-
rupted or fragmentary internal gear 123 is in en-
gagement with the pinion and the recess 125 re-

ceives one of the detents 12f) is the pinion 119

unlocked so that it may then be positively driven
in predetermined ratio by the fragmentary in-
ternal gear 123—the circumferential spacing of
the internal gear teeth 123 being about the same
as circumferential spacing of the teeth of the in-
ternal gear {22 so that a twelfth (i) of a revo-
lution of the first minute drum 58 (during the in-

10

terval of the cyclic engagement between the in-

terrupted internal gear 123 and the pinion 118)
will cause a twelfth of a revolution of the sec-
ond minute drum or tens minute drum 59.
Thus, as a result of the final 36 degrees turn of
the first minute drum 58, the second minute drum
or the tens minute drum 59 turns 30 degrees.
The fragmentary internal gear teeth (23 are SO
disposed or spaced in relation to the zero posi-
tion or zero face of the unit minute drum 358,
that the 36 degree motion of the drum 58 which
would bring the zero face thereof into view, is
initiated approximately 6 degrees ahead of the
engagement of the teeth 123 with the transfer
pinion 119. This permits the first minute drum
%8 to be set into motion and thus to acquire some
momentum before the second minute drum 59 is
contacted and set into motion—thereby imposing
a8 lesser torque load on the driving motor 82.
'The transfer-delivery side of the second minute

drum 59 shown in Figure 11 is likewise dished or
recessed as at 127 while the transfer-recelving

side of the hour drum 60 shown in Figure 12 is
likewise dished or recessed as at 128 to recelve a
similar transfer arm 129 having bifurcated ends
130 and (31 secured to the shaft 14 by the pin

132 and carrying a similar transfer pinion 133 -

and locking and escapement detents 134. The
transfer-delivery side of the second minute drum

%9 is provided with an interrupted or fragmen-

tary internal gear (3% similar to the internal
~ gear (23 except that it contains two fragments of
gear teeth (3%5-a and 135-b at diametrically op-
posite points. The transfer-delivery side of the
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the 1nterva1 when the numeral bearing faces or
zones thereof are changed.

In Figures 18 to 30 .inclusive, I have shown
a8 modified form of construction wherein the im-
pulse-receiving side of the first minute drum $§8,
shown in Figures 20 and 21, is provided with a
pinion 145 similar to the pinion 93 but of a lesser
axial. dimension. Adjacent the pinion 14% and

also preferably formed integrally therewith or .

in fixed relation thereto is a detent wheel 146
having ten similar shallow arcuate recesses {41
therein, corresponding to the ten teethh of the
pinion 145, and having ten corresponding tooth-
like projections or ridges (48 intermediate the
recesses, The seconds drum {49 in this form of
construction is likewise secured directly to the
geared motor shaft 85, by means of a pin 88
or by any other suitable keying means (as for
instance, by making the end of the shaft 85
square or flat on one side and correspondingly

" shaping the shaft-receiving hole in the drum

149). The seconds drum 149 is provided with

~a hub (50 having preferably a square or other
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annular escapement locking member
~adapted to slide—the hole 152 being likewise

equivalent external shape, over which a generally
iI51 s

square or of & shape corresponding to the exterior
of the hub 150, so as to cause the member {51
always to rotate in unison with the second drum
149, but so as to permit it to slide axially in
relation thereto for a limited distance. A helical
compression spring 153 is inserted into the hol-
Jow opening (52 and into the end of the hub
150, tending to urge the escapement locking
member 31 into its outer position, namely, into
its engagement position in relation to the detent
wheel 146 as shown particularly in Figure 18.

~ The detent locking member 151 has a generally

40

second minute drum 59 is provided with a gen-

erally annular internal surface 1386 similar to the
surface 24 in the transfer-delivery side of the
first minute drum $8 wherein two diametrically
opposed escapement recesses 131-a and (37-b
are provided in continuation of the spaces (38—a
and 138-b between the pairs of teeth 135—a and
135D, respectively so that the transfer pinion
133 will be actuated twice during each revolution

of the second minute drum 59, and during ap-

proximately one-twelfth of a revclution thereof.
The receiving side of the hour drum 68 shown in

Figure 12 is dished out to form the opening 128

and is provided with an internal gear 139, similar
to gear 122 of the drum 59, but whose teeth have
a circumferential spacing equal ‘to the circum-
ferential spacing of the teeth (35-a¢ and 135-b,

so that a twelfth of a revolution of the second

minute drum 59 (during either one of its two in-
tervals of engagement with the transfer pinion
133) will impart a rotation to the hour drum 60
of a twelfth of a revolution thereby moving the
- hour drum 66 the distance of one of its numeral
faces or zones—the hour drum 80 having twelve
numeral faces or zones numbered from 1 to 12
inclusive. -

In this manner, it will be seen that each of
the minute drums $8 and 59 and the hour drum
60 will remain positively locked except during
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cylindrical circumference 253, but rounded at
the peripheral corner 154 and the diameter of
the periphery 28%3, is such as to fit within any
of the recesses 147 of the wheel (46, and to lock
said wheel {146 against rotation when the cylin-
drical portion 253 of the member 151 1s within

one of the recesses 1417,

The member (51 is also provided with an es-

' capement recess (55 of a depth and length suf-

ficlent to permit the passage therethrough of
any of the points or ridges 148 of the escape-
ment wheel 146, and Is so positioned in relation

to the single tooth 92 carried by the seconds
drum (49, that it will permit the turning of

the first minute drum §8 just one-tenth of a
revolution with each engagement during each

passage of the tooth 92 and thereafter lock the
drum in the manner shown in Figure 20a.

In the embodiment shown in Figures 20 and
20a the single tooth 82 carried by the seconds

‘drum 149 is placed ovoposite the central portion

of the recess §55. Thus, as the drum 149 ro-

tates, one of the projections (48 moves into un-

locking position within the recess 155 before
engagement of said tooth 92 with one of the
teeth of the pinion 146—said projection (48 re-

maining in unlocking position within the recess
158 until the tooth 92 has completed its engage-

ment with one tooth of the pinion 145 and has

turned said pinion 145 through one-tenth of a

70

revolution. Therefore, it can be seen that, in

- the embodiment shown in Figures 20 and 20a

(f |

the drums can be rotated equally well either
clockwise or.counter-clockwise without any modi-

fication of the construction (as distinguished

{rom the embodiment shown in Figures 4, 5 and
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7 in which said reversal of rotation is not pos-
sible).

In order to permit the “setting” of the clock,
a shifting arm 156 is rigidly carried by the gate
plate 98 and extends up to the central knob
157 of the spring-pressed detent iocking element
{§1, so that when the gate plate 88 is swung
into the open positicn shown in Figure 19, the
detent locking element 18! is moved axially in
the direction of the arrow {58 and shifted out
of engagement with the detent wheel 146, thereby
permitting the latter as well as the first minute
drum 58 (and hence, also the second minute drum

59 and hour drum 60) to be rotated in either

direction by engagement of the flange 101 thereof
through the opening 180.

In the form of construction shown in Figures
18 to 30 inclusive, the continuous and fragmen-
tary gears as well ag the annular locking surfaces
are made of an external form on the hub por-
tions 160, 161, 162 and 183 (instead of being of
the internal form shown in Figures 8 to 17 in-
clusive).

Thus, the hub (60 carries a single-toothed ex-
ternal gear (64 and an external annular locking
surface 165 adjacent thereto of the root diameter
(or smaller or larger than the root diameter)
of the gear tooth (84, in which latter surface
a single escapement recess 168 is provided.

The transfer-receiving side of the second min-
ute drum 859 (shown in Figure 23) is in turn
provided with a continuous external gear (61
on the hub 161 thereof.

The transfer arm (88 shown In Figure 26 is
similarly fastened to the shaft T4 as illustrated
in Figure 35 but is here shown in the horizontal
position instead of the vertical position as in
the modification first hereinabove discussed.
The transfer arm (6§68 has Jjournalled in it a
pinion shaft 169 to one end of which the transfer-
recelving pinion 170 is keyed by means of the
key 171 or any other suitable keying means, and
to the other end of which a transfer delivery
pinion 112 is similarly secured. Intermediate the
pinion {70 and the transfer arm 168, an escape-~
ment locking member or wheel 113 is provided
efther integrally with the pinion 170 or other-
wise fixedly related thereto 50 as to revolve with
it at all times.

The escapement wheel 113 is provided with a
series of arcuate or cylindrical recesses {14 of a
curvature corresponding generally to the curva-
ture of the cylindrical locking surface 165 and
with intermediate points or ridges {18, The
transfer-receiving pinion (78 is in operative
alignment with the single-toothed external gear
164, while the escapement locking wheel 1718 is
in operative alignment with the lockin'g surface
165. |

As the tooth 164 moves around the circle, it
engages one of the teeth of the transfer-receiving
pinion 170 and moves sald pinion a sixth of a
revolution (the pinion {19 having twelve or six
teeth and the escapement-locking wheel having
six recesses {14 and six ridges {75). As the tooth
164 begins to engage one of the teeth of the trans-
fer-receiving pinion 170, the corresponding poirnt
or ridge |18 enters the recess {686 and passes
through the recess and comes out of the other
side as the tooth 164 passes between the adjoin-
ing teeth of the pinion 1710 and leaves them,
thereby bringing the next adjacent recess 174
into sliding contact with the locking surface §65.
The transfer-delivery pinion #1712 has one-half
the number of teeth of the gear 167 in the trans-
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fer-receiving side of the second minute drum B3
(shown in Figure 23) so that a sixth of a revo-
lution of the pinion 1712 will cause & twelfth of
a revolution of the second minute drum B88S.
Ancther transfer arm 168—a identical with the
transfer arm {68 shown in Figures 26 and 35 is
provided intermediate the second minute drum
59 and hour drum 60 in s similar manner as
shown in Figure 24, but the hub portion 162 on
the transfer-delivery side of the second ininute
drum (shown particularly in Pigure 24) has two
diametrically opposite teeth 1TT-a and [T1-),
so that motion will be transferred from the sec-
ond minute drum 59 to the hour drum 60 twice
during each revolution of the second minute
drum 39. _*
The external cylindrical locking surface (18
on the hub 162 is similar to the locking siurface
165 and is provided with two similar escapement
recesses 1719-a and 1719-b corresponding to the
teeth 17—« and 1171-b. The ftransfer-arm
i88—a carries a transfer-receiving pinion |80
similar to the transfer-recelving pinion 110 and
a transfer-delivery pinion {181 similar to the
pinion 1712 and an escapement wheel 182 simlilar
to the escapement wheel {74, all In the manner
shown in Figure i8. The transfer-dellvery pinion
i81 is in mesh with the continuous gear 133 on
the hub portion 163 of the hour drum 60.
The drums 58, 59 and 80 may either have a
generally polygonal periphery, as indicated In
Figures 14 to 17 inclusive, and in Figures 27 to
30 inclusive, with a successive series of flat nu-
meral bearing faces, or they may be with a round

5 periphery, with the time-telling numerals ar-

ranged in the same sequence as indicated in

Figures 14 to 17 inclusive and in Figures 27 to

30 inclusive, and In the same relative positions
along the periphery.
The drums 58, 59 and 60, whether of the form

of construction shown in Figures 10 to 12 and

14 to 17 Inclusive, or whether of the form of con-
struction shown in Figures 21 to 25 and 27 to 30
inclusive, and preferably also the drum 62, are

o molded or cast, preferably under pressure, from

a suitable metallic or non-metallic composition.
I prefer to make the drums, particularly the
drums 58, 59 and 60, of a relatively light-weight
or low specific gravity organic molding composi-
tion, such as synthetic resins and similar syn-
thetic organic molding compositions, in order to
reduce the weight of the drums and thus to mini-
mize the power required for starting them into
motion at each of the time-~changing points in
the cycle of operation of the clock., Likewlise, the
walls of the drums are preferably made thin,
particularly as illustrated in Figures 21 to 30
inclusive. The central web which supports the
periphery of the drum may likewlise be perforated
so as further to reduce the weight. The wall
thicknesses of the drums shown in Pigures 14 to
17 inclusive may, In actual practice, be consider-
ably less than the wall thicknesses indicated in

Figures 14 to 17 inclusive. '

The time~telling numerals may be ralsed from
the numeral besring surfaces, or may be de-
pressed into the numeral bearing surfaces, or
they may be applied merely with a contrasting
color.,

The motor 32, while preferably a synchmnous
electric motor, may also be a spring motor, either
hand wound or wound periodically by an electric
motor drive whenever the tenslon of the spring
motor is reduced or whenever the spring unwinds
to a predetermined extent. If a spring motor is
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used the spring motor is of any suitable constant-

'speed form.

- The frame b7, or the universal frame shown
in Figure 31, may be either formed of sheet metal
- a5 indicated in the drawings, or it may be die-

7

by moving said detent member out of alignmenf

cast under pressure, of any suitable casting ma-

- terial, such as die casting. alloys, or it may also
be made of organic molding compositions. The
frame or housing 6T may be mounted directly to

one of the walls of the outer casing, as for in-

stance, the wall 50, or it may be mounted upon
a mounting plate 184 by fastening means going
through the holes 189, and the mounting plate
may in turn be mounted to the back of the casing
186, by screw fastening means 1871. Instead of
~having a mounting plate act as a base or bottom
closure for the casing as in Figure 33, the mount-
ing plate may serve as a rear wall or closure
panel of the case, as indicated in Figure 34—the
frame 6T being there fastened to the rear mount-
ing plate 188. .

By being free of spring retainers or spring ten-
sioned detents to retain the drums against rota-
tion during the stationary phases of their cycle,
the power required to drive the clock is reduced
so as to permit the use of a comparatively lower
powered electric motor.

In the preferred form of construction the ex-
posed faces of the drums 58, 59 and 69 move
upwardly while the drums change from one posi-
tion to another. 1In the first form of construc-
tion shown in the drawings and hereinabove de-
- scribed the motion of the drums are limited to

such upward motion because of the relative posi-

tion of the tooth 92 and the recess 91, while in
the second form of construction the motion may
be reversed by reversing the motor, although, as
stated, in the preferred embodiment of the in-
vention the drive is so related to the drums 58, 59

and 60, that the exposed numerals move up-
wardly.

The present invention may be embodied in

other specific forms without departing from the
spirit or essential attributes thereof, and it is
therefore desired that the present embodiments
be considered in all respects as illustrative and
not restrictive, reference being had to the ap-
pended claims rather than to the foregoing de-
scription to indicate the scope of the invention.

- Having thus described the invention, what is
hereby claimed as new and desired to be secured
by Letters Patent is:
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with said rotary locking escapement member for

permitting the setting of said drums, said last

named means being normally spring urged into
its operative and engaging position and automati- -
cally returning to its operative and engaging po-
sition when not manually influenced. | |

3. A clock including a frame, a motor carried
by said frame, a unit minute drum, a tens minute
drum and an hour drum carried by said frame,
means intermediate said motor and said unit min-
ute drum for intermittently driving said drum

- one tenth of a revolution at minute intervals, said
- driving means including a detent member ang a
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rotary locking escapeméent member, means inter-
mediate said unit minute drum and sald tens_
minute drum for intermittently driving the latter
at ten minute intervals, means intermediate said
tens minute drum and said hour drum for inter-
mittently driving the latter at hour intervals,
and an opening through said frame for affording
manual access to said unit minute drum where-
by said detent member can be moved out of align-
ment with said rotary locking escapement mem-
ber to permit the settmg of the said unit minute
drum.

4. A clock including a frame, a motor carried

-by said frame a unit minute drum g tens minute

drum and an hour drum carried by said frame,
means including a detent member and a rotary
locking escapement member intermediate said

‘motor and said unit minute drum for intermit-

tently driving said drum one tenth of a revolu-
tion at minute intervals, means intermediate said
unit minute drum and said tens minute drum for
intermittently driving the latter at ten minute
intervals, means intermediate said tens minute
drum and said hour drum for intermittently driv-
ing the latter at hour intervals, an opening
through said frame for affording manual access
to said unit minute drum for setting the latter,
and manually operable means for disconnecting
said driving means between motor and unit min-
ute drum by moving said detent member out of
alignment with said rotary locking escapement
member to permit the setting of said unit minute

-~ drum.

50

1.- A clock including & motor, a plurality of

- drums, means intermediate said motor and one

of said drums for positively and intermittently

- 55

driving said drum one tenth of a revolution at

minute intervals andfor reta.inlng said drum
 locked against rotation for the majar part of each
minute, said driving and retaining means includ-
ing a detent member and a rotary locking escape-
ment member, and manually operable means for
disengaging said driving means by moving said

detent member out of alignment with said rotary

locking escapement member for permitting the
setting of said drums.

2. A clock including a motor, a plurahty of -

drums means intermediate said motor and one
of said drums for positively and intermittently
driving said drum one tenth of a revoluticn at
minute intervals and for retaining said drum

60
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locked against rotation for the major part of each

minute, saig driving and retaining means includ-

ing a detent member and a rotary locking escape--

ment member, and manually operable spring ten-
sioned means for disengaging said driving means

5. A clock includmg a frame a motor carried
by said frame, a unit minute drum, a tens minute
drum and an hour drum carried by said frame,
means intermediate said motor and said unit min-
ute drum for intermittently driving said drum
one tenth of a revolution at minute intervals,
means intermediate said unit minute drum ané
said tens minute drum for intermittently driv- .
ing the latter at ten minute intervals, means in-
termediate said tens minute drum and said hour
drum for intermittently driving the latter at hour
intervals, an opening through said frame for af-
fording manual access to sald unit minute drum
for the setting of the latter, a normally closed
closure member in operative juxtaposition to said
opening in said frame capable of being manually
opened, and means carried by said closure mem-

‘ber for ‘disengaging sald driving means inter-

mediate “said motor and said unit minute drum
when the closure member is placed into its open
position.

6. A clock including. a motor, having a driv- |
ing shaft adapted to revolve at a speed of one
revolution a minute, a seconds indicating drum
directly driven by said motor drive shatt, a unit

- minute drum, a tens minute drum driven by

75

said unit minute drum, an hour drum, means
for driving said hour drum intermittently fro—
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said tens minute drum, a drive-receiving gear op-~
eratively connected with said unit minute drum,
an interrupted gear carried by said motor drive
shaft in operative alignment with said drive-re-
celving gear of the unit minute drum for opera-

‘tively engaging the latter at minute intervals and
for driving the latter more or less approximately

one tenth of a revolution during not substantially
more than one twentieth of a minute, a locking
wheel carried by said unit minute drum in opera-
tive juxtaposition to the drive-receiving gear
thereof, a rotary locking escapement member car-
ried by said motor drive shaft in operative juxta-
position to said interrupted gear, for locking the
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unit minute drum during the non~driven portions
of each minute, and manually operable means
tor rendering said rotary locking escapement
member inoperative so asg to permit the free rota-
tion of said unit minute drum independently
thereof, said manusally operable means including
a detent intermediate said locking whee] on said
unit minute drum and said rotary locking escape-
ment member, said detent being manually mov-
able out of operative alignment with said locking
wheel and said rotary locking escapement mem-
ber;
EDWIN M. GOLDSMITH, Jr.
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