No. 620,864, _ Patented Mar. 7, 1899.
~ - J. BUTCHER. -
ELECTRIC CLOCK.

(Application filed SBept. 22, 1887.)

" (No Model) ' 5 Sheets—Sheet .
2
N
3 Ve )
I 0. N e ||
N 1 N N
. Eﬁﬁ © e F e, ceiEaieinis | |
.Q | w % + : '_i I £ |
k( | | }Qﬂ . \ N [l ilii E
' . R%" | 1
“\ N 1
F, I
: i
N !r" ! = N liITII ' :’

% R i" i
N N~
N Q - =
e = 1
N A Zxid E H -
| - BRI [
R = N
N | il =
g O |11 - 222 . |
_EF& lll S, . ji :
SE 2 & - i =
. O % ﬁ :..
) «
w / R
N ® % | _*I': \ I
— " e
\
WITNESSES: o | ' INVENTOR

THE NORRIS PETERS CO., PHOTO-LITHD,, WASHINGTON, DL &, -




No. 620,864, . _ Patented Mar. 7, 1899.
~J. BUTCHER.

ELECTRIC CLOCK.

(Application filed Sept. 22, 1897.)

(No Model.) 5 Sheets—Sheset 2.

i

m

“”"IHI'””I"HI“E Hll

A

Il HHHI””H

L]
/) it B
- hanis ¥
3 t :.1

DTl
R

‘{b .

W

B P ) |97
(/8 P

WITNESSES: INVENTOR
UZ}/”%M * M@“%
_ : ' % ATTORNEY

THE NORRIS PETERS CO.. PHOTO-LITHO., WASHINGTON. ©. C.




Patented Mar. 7, 1899,

1. BUTCHER.
ELECTRIC CLOCK.

(Application filed Sept. 22, 1897.)

No. 620,864.
5 Sheets—Shéet 3.

(No Modetl.)

el "’BJ - Flg. ¥

k
I | AR
& p 7 <
| 22|
44 95 Py 5112
49 19 \ A V{/
= L9 4
E 'H””‘-L/ﬂ"-.” g _/é: ~
A S = 4
-4 . K = H
| x y/1
32
36|11 . :
!3.3,#: |
| -
o ) 37 i ) E
TS — R =S 16"
| 30
j N— ] =
"
INVENTOR

WITNESSES:
o I ﬁ’/w/ ATTORNEY

0., PHOTO-LITHD., WASHINGTON, . C.

THE RORRIS PETE




No. 620,864, o S " Patented Mar. 7, 1899,
- 1. BUTCHER. - -

" "ELECTRIC CLOCK.

(Application filed Bept. 22, 1887.)
(No Model.) | 5 Sheets—Sheet 4.

]—r' 6, .
' ~
. W- - .-"f""'
' s
. s
- I
",
l,‘
",

@ KO0 4g

. 3

Fbyf ) D? s C

_46’ 2! : - 24 _
26 i LA [ , e /Al

e AN, | AR e e, (SN
. - C
52 N EHH L7 H /5 H

o B P s
7 (e A2 oo oaad i 25
.76) IIm”””“” I””H} ‘“*wn"_mhlnuf””“H” : . jé’ ﬂmmr””m”f L

== . 'i; /7 | ‘IT i3 JH
29 4 i _,,lf ~. . \
@ . 9 ’ . 6 “"MK H‘*-x
.- .fb . o h ¢ ‘ 26’
- ./923 F‘q' 6“ HH*-. ;‘{.

p’. | | - j o ] | ' i ‘H*-.H 0'/ I mad
D S Zor . ot &72
#—o =" i o S5 '

_ : tl
,,,,,,, ﬂﬂllilnmI!HH"H“H:‘ltmn‘" ,.11,,p'i:lj'llil‘llllliililll . 16)-—- mm”l“ll[I'"”“‘lnm*"”“"-..,_-" ,.-'”'”I”]Ifl‘][mf”flnu"' ;

§C

WITNESSES: INVENTOR

' %07 ATTORNEY

THE KCRAI3 PETERS CC., FHGTCI-LI;I"HCI-.. WASHINGTON, D.' C.




No. 620,864. Patented Mar. 7, 1899.

~ J. BUTCHER.
"ELECTRIC CLOCK.

| (Application filed Sept. 22, 1897.)
(No Model.) - | | 5 Sheets—Sheet 5.

Firg: 92

WITNESSES::

TN T etervch,
K.Y

INVENTOR
./‘”Wi (Bodedie
7 ey . .

\ M
' ~/ATTORNEY

THE NORAIS PETERS CO., PHOTOLITHO, WASHINGTON, D. C.




- UNITED STATES

PATENT OFFICE.

———

JOSEPH BUTCHER, OF MELROSE, MASSACHUSETTS.

ELECTRIC CLOCK.

SPECIFICATION forming part of Letters Patent No. 620,864, dated March 7, 1899,
Application filed _September 22,1897, Serial No. 652,643, (No model.)

- To all whonv it may cowecern:
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Be it known that I, JOSEPH BUTCHER, a ¢iti-
zen of the United States, residing at Melrose,

Middlesex county, Massachusetts, have in-

vented certain new and useful Improvements

in Eleetrie Clocks, of which the following 18

a specification. | -
This invention relates to the class of elec-

trie clocks actuated by a weight raised at in-

tervals by the automatic closing of an elec-
trie circuit through anelectromagnet;and the

“object is in part to improve the mechanism

for operating the hands of the clock and in
part to improve the electrical mechanism for
striking the hours, all as will be hereinafter
described. - . |

In the accompanying drawings a clock is
shown without the striking mechanism, in
order to illustrate the clock in. its simplest
form, and a clock is also shown with a strik-
ing mechanism,. . |

In the said drawings, Figure 1 is a face
view or elevation of the mechanism of a clock
embodying the invention so far only as the

~driving of the hands of the clock is concerned,

and Fig. 2 is a side elevation of the left-hand

 gide of thesame. Tig. 3is a sectional eleva-

~ for striking the hours.

tion of a clock embodying the invention and
including both the means for driving the
hands and that for operating a mechanism
This view 18 a Sec-

“tion on line «®in Fig. 4 as seen from the
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rear. Ifig. 4 is substantially a vertical mid-
section of the clock seen'in Fig. 3. TFigs. 9,
5 and 5° are somewhat diagrammatic de-

lifting the weight in three different posi-
tions; and I'igs. 6, 6%, and 6° are three similar
views, also diagrammatic, illustrating the
clectrical circuit connections in the three po-
sitions seen in Figs. 5, 5%, and 5°. Figs. 7and
7% are detail views illustrating a means in
two positions for maintaining the movement
of the hands while the weight is being lifted,
and Fig. 8 is a sectional detail view 1llus-
trating the mounting of the weight and its

lever. Figs. 9, 9%, and 9® are detail views

50

illustrating the striking mechanism under
different conditions. - |

The mechanism for driving the hands, which
is the same in both of theillustrated embodi-

ments, will now be deseribed with reference, |

ail views illustrating the mechanism for

the clock mechanism.

| especially,to Figs.1and 2 and the detail views

Figs. 5t08. Ashere shown,a pendulum 1 1s
suspended in the usual manner from asupport
2 on an upright base A, and the movement-
frame 3 of the clock is mounted on the same
base in front of the pendulum. The escape-
ment 4, which may be of the usual kind, is
connected with the pendulum by a pendent
forked arm 5, also-of the usual kind. The ar-
bor 6 of the verge-wheel bears a pinion 7,
which gears with a wheel 8, and on the arbor
9 of this wheel is a pinion 10, which gears
with a wheel 11 on the main arbor 12 of the
clock. 'This arbor bears the minute-hand 13,
the hour-hand 14 being mounted on a sleeve
on the arbor 12 and driven from the latter by
a train in the.usual way. The dial is not
shown in the drawings, as it 1s not necessary
to the full understanding of the invention.

The mechanism described above has no spe-
cial novelty; but its elements have been let-
tered and designated, so that the novel fea-
tures now to be described may be clearly un-
derstood. | |

Mounted in the frame 3 is an electromag-
net 15, provided with an armature 16, pivot-
ally mounted at «, Fig. 5, and held elevated
or away from the poles of the magnet by a
spring 17. On the arbor 9, Fig. 8, is loosely
mounted a ratchet-wheel 18, which 18 con-
nected to the wheel 8, fixed on said arbor,
by a maintaining - spring 8% (Seen best in
Figs. 7 and 7*.) The purpose of this spring
will be hereinafter explained; but, as 1t is
not deemed absolutely indispensable, for the
purposes of description the ratchet-wheel
may be assumed to be secured rigidly to the
wheel 8 or to the arbor 9.

On the arbor 9 is a loose sleeve 19, on which

is an arm 20, whieh carries a spring-pawl 21,

that engages the teeth of the ratchet-wheel
18, and the weight 22, which serves to drive
The construction of
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the mechanism is such that when the arma-

ture 16 is attracted by the electromagnet the
sleeve 19 is partially rotated on the arbor 9,
thus raising the weight-arm and weight, the
pawl 21 riding over the teeth of the ratchet-

wheel and engaging them above, and the

means for effecting this result will now be de-
seribed, with especial reference to Iigs. 9, 5%,
and 5°.
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Ontheslecve19isa projecting lug 23, called
the ““lifting-lug,” which when the weight 22
shall have descended to its lowest point, Iig.
0", takes under a shoulder or bracket 24 on
the armature, and when the armature is at-
tracted to the magnet this bracket acts on
and depresses the lifting-lug, so as to rotate
the sleeve 19, thus elevating the weight 22,
The parts then oceupy the positions seen in
Iig. 8*. The movement of the armature to
the magnet, however, instantly breaks the
circuit through the magnet, and the spring
17 again elevates it or moves it away from
the magnet, and the parts will then occupy
the positions seen in IFig, 5, which may be
taken as the starting-point, the weight 22 be-
ing then in its clevated position and acting
threugh the arm 20 and pawl 21 to rotate the
ratchet-wheel in the direction of the arrow in
this figure, and thus drive the mechanism of
the clock.

It should be explained that in Figs. 5, H",
and 5" the ratchet-wheel is represented, for
convenience of illustration, in full lines and
back of the. other parts; but as a matter of
fact it is in front of themn, as wiil be seen in
IFig. 2. Tigs. 3, 5°, and 3" are diagrammatic
in this respeect.

1The electrical connections and the eireuit,
closing and breaking devices are best illus-
trated in Figs. 6, 6%, and ¢* and will now be
explained.

A stif arm 23, here shown as mounted on
and insulated from the armature, forms one
terminal of the eircuit ¢, which includes a
generator 20, preferably a dry battery, and
the electromagnet 15, the other terminal he-
ing a light spring-arm 27. The arms 25 and
=7 carry contact-pieces, preferably of plati-
num, at their respective free ends,which may
be brought together to close the normally
open circuit by an upward pressure, as here
shown, on the spring-arm 27, and this closure
1s effected when the weight 22 shall have de-
scended to its lowest point by a closing-lug
=5 on the sleeve 19, as seen in Fig. 6*. Thus
when the weight has descended to the prede-
termined extent the electric cirenit is closed,
the electromagnet excited, the armature at-
tracted, and the weight instantly elevated to
the position seen in Fig. 5; but this elevation
of the weight by rotation of the sleeve 19 re-
moves the pressure of the closing-lug 28 on
the spring-arm 27 and allows the latter to

spring away and again break the cireuif, so |

that the movements of the armature to and
fromthe magnet are effected instantaneou sly,
being so rapid that the eye can scarcely de-
tect them.
course periodical and may be effected about
every two minutes, the weight driving the
clock mechanism during that period, and the
movement of the armature in lifting the
weight being so rapid, occupying only a Very
small fraction of a second, this fraction may
be disregarded in an ordinary clock. ITow-
ever, 1L 1t be desired, the maintaining-spring

1his lifting of the weight is of

620,864

5% Dbefore referred to as connecting the
ratehet-wheel 18 with the wheel 8, may be
employed to maintain the movement of the
wheel 8 while the weight is being lifted.

Theabove-described mechanism for driving
the hands of the clock differs from that ordi-
narily employed in this form of clocks in the
employmentof special elastic contact devices
distinet from the lifting devices,whereby the
attraction of the armature raises the weight.
1The contact devices are actuated by a special
lug on the sleeve 19, and the instant the ar-
mature 1s drawn down, so as to raise the
welght, the spring-contacts separate and the
circult is broken. |

The construction of the striking mechanism
will now be described with especial reference
to Figs. 8 and 4 and to the detail views [Fies.
J, 9% and 9%, these latter being somewhat dia-
grammadtic.

29 1s an ordinary gong or hell, and 30 the
hammer of the same. The arm of the ham-
mer 18 fixed to a rockine arbor 51 in the frame
9, on which is fixed an armature 16% of an
electromagnet 15°. Normally the armature
and hammer-arm occupy the positions seen
in Ifigs. 9 and 9*; but when the magnet is ex-
cited the armature is rocked to the position
seen 1n I'ig. 9°, whereby the head of the ham-
mer 18 caused tostrike the bell. Onthesame
arbor with the hour-hand is the usual snail
52 to determine the number of strokes corre-
sponding to the hour. 33 is the rack, sus-
pended from a rock-shaft 33 in the frame

23477 111
and provided with an arm having a stud 34
to bear on thesnail 32and a weight 35 to bring
the rack back and the stud up to the snail.

56 and 37 are two spring-terminals of a cir-
cuit ¢*, including the magnet 15 and a gen-
erator 26,  On the terminal 36 is a suitable
contact pinor piece 36*, which may be brought
to bear on the terminal 37 by a light pressure
on the terminal 36.

On the vibrating pendulum 1, or, as here
shown, on the forked arm 3, which swings
with the pendulum,is fixed a block 1%, which
when the pendulum reaches the farthest limit
of its swing, FFig. 9%, approaches closely to the
terminal 36, and suspended from cne arm of
a lifting-lever 38 on the frame is an interpos-
ing piece 389, adapted to be dropped down to
a position in the path of the bloek 1% on the
pendulum, so that in its swing the piece 3!
will interpose between said block and the ter-
minal 36 and when the pendulum swings to
that side cause the stud 36* on the terminal
56 to touch the terminal 37 and close the cir-
cult through the electromagnet 15%, thus ac-
tuating the hammer of the striking mechan-
ism. A pin orprojection 38* on the otherarm

of the lever 38 takes behind an uprieht arm
40, pivotally mounted at its lower end on a
stud 1n the frame, said arm 40 being in the
path of the ordinary lift-hook pin 41 on the
arbor 12, which carries the minute - hand.
Fixed rigidly to the pivot-boss of the arm 40
1s the detent-pawl 42, which engages the teeth
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of the rack 33, the opemting-pawl'% being |

mounted pivotally on a swinging pawl-carrier
44, suspended on the frame 3 at its upper end
and having a slot in its lower free end which
is engaged by a short arm 45 on the rocking
arbor 31, carrying the bell-hammer and the
armature 16%. The operating-pawl 43 is held
up to the rack by a light weight 43°%, back of
its pivot, as indicated in Figs. 3 and 4, or by
any well-known means.

The operation is as follows: When the min-

ute-hand approaches the numeral *“12” on the

dial, the lift-hook 41 will be in position to en-
cage the upright arm 40, Fig. 9, and as the
said hand nears the hour-numeral the arm 40
will be pressed back by the hook 41. = The ef-
fect of this is to depress the detent-pawl 42
out of engagement with the teeth of the rack
33 and as the detent-pawl has a laterally-
projecting stud 42%, which takes over the op-
erating-pawl, thislatter will also be depressed
out of engagement with the rack-teeth. The

weight 35 of the rack now swings the latter

over to the position seen in Tig. 9* until the
stud 34 comes in contact with the snail 32.
The lift-hook 41 passes the end of the arm 40
at the moment the minute-hand reaches 127
on the dial, and the weighted arm of the lever
38 swings the arm 40 over to the position seen
in Fig. 9°, allowing the pawls to engage the
rack and also permitting the interposing piece
39 to descend to its operative position in the

- pathoftheblock 1. Now when the pendulum

35

40

+
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the circuit through the magnet 15%.

1 swings over to that side, Fig. 9°, the block 1%
thereon impinges on the piece 39 and through
it presses the contact-pin on the terminal 56
into econtact with the terminal 37, thus closing
The mag-
net is excited, and the armature 16” is thus
brought instantly to the position seen in Kig.
0*. and the hammer strikes the bell 29. "This
movement of the armature also causes the
short arm 45 to swing the pawl-carrier 44 over
in such a way as to retract the operating-pawl
13 to the extent of one tooth. The pendulum
now swings back, the circuit is broken be-
tween the terminals 36 and 37, and the ham-
mer falls back from the bell by gravity, thus
swinging the pawl-carrier in the opposite di-
rection and moving the rack 33 ahead one
tooth. Thisoperation will berepeated at each

~ swing of the pendulum untilat the last stroke,

55

- bo

when the operating-pawl by engaging the last
tooth of the rack pushes the latter forward
and causes the uncut heel or inclined face of
the rack to wipe over the detent-pawl, thus
depressing the latter slightly and acting
through the arm 40 and lever 38 to thus ralse
the interposing piece 39 up out of the path ot
the block 1.

as a detent-pawl and holds the rack, Fig. 9,
in this normal position until the minute-hand
shall have traversed the dial again,

I do not of course make any claim to the
snail 32, the pin or stud 34, and the rack 59,
as these are common devices in the striking
mechanisms of clocks.

pawl 43.

The operating-pawl now acts

Inordertolimitand cushion the back move-
ment of the armature 16, a detent 46 may be
placed above it, as shown, and in order to
limit the movement of the armature 16™ and
arrest the hammer-head, so that it may strike
the bell by the elasticity of the hammer-arm,
a stud 47 may be employed, as indicated 1n
Figs. 9, 9, and 9°.

The ratchet-wheel 18 will have a detent-
This is a common deviee and ob-
viously may be arranged in various ways. In
order to limit the movement of the rack 33, a
stop or detent may also be provided. Inthe
drawings, Fig. 3, this stop 49 is shown placed
so as to engage the weight 50.

As before stated, the block 1% is really
mounted on the forked arm 5; but thisisonly
hecause thisarmis, in the construction shown,
in the most available position. The arm 5

moves with the pendulum, and, mechanically

speaking, the block 1* moves with and-is car-
ried by the pendulum. |

So muech of thisinvention as relates to driv-
ing the hands of a clock may of course be

70
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employed for driving any similar light-run- -

ning mechanism as well; but it is especially
well adapted for driving a clock or other time-
piece. The electric energy may be derived
from any generator, whether situated near
the cloek or not.

Obvious equivalents for the several me-
chanical devices shown may of course be sub-
stituted therefor. The invention is not lim-
ited strietly to devices shown. The block 17
may be a part of the pendulum and practi-
cally is a part thereof. The circuits ¢ and ¢*
may be complete circuits, including each a

\ generator, the latter being within the clock-

case, or they may obviously be only partial

cireuits, so far as the clock is concerned,

adapted to be completed by coupling them 1o
public or street wires. |

Having thus described my invention, I
claim— |

1. As-a means for imparting rotation toan
arbor of a shaft by regular impulses, the com-
bination with a ratchet-wheel fixed on said
arbor, and a weighted pawl-carrier and pawl
adapted, in its descent, to impart a partial ro-
tation to said ratchet-wheel, of an electro-
magnet, its armature provided with a bracket
94, to engage a lug 23 on the pawl-carrier and
raise the same when the armatureis attracted,
the said lag 23, a partial electric circuit in-

cluding said electromagnet, and means for

closing the circuitthrough said magnet when
the pawl-carrier descends, sald means com-

prising the arm 25, mounted on and insulated

from the armature and forming one terminal
of. the circuit, the spring-arm 27, carried by
the armature and forming the other terminal
of the eircuit, the contact on the arm 27 be-
ing situated below that on the arm 25, and a
lug 28, carried by the weighted pawl-arm and
situated below the arm 27, said lug being 1n
position to press upward the spring-terminal

| into contact with the upper terminal when
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the pawl-arm shall have descended to its low-
est point, substantially as set forth.

2. Inaclock, thecombination with the driv-
ing-arbor 9, the wheel 8, fixed thereon, the
ratchet-wheel 18, loose thereon, and the main-
taining-spring 8% connecting said wheels 8
and 18, of the sleeve 19, loose on the arbor 9,
and provided with the lifting-lug 23 and cir-
cuit-closing lug 28, the pawl-carrying arm 20,
fixed to said sleeve, the pawl 21 and welght
52, on said arm, the electromagnet 15, pro-
vided with an armature 16 and armature-
spring 17, the bracket 24 onthe armature and
engaging the lifting-lug, and an open, partial
electric circuit having terminals 25 and 27,
one ot said terminals beingin the path of the
upwardly - moving lug 28, whereby the de-
scent ot the weight 22 is adapted to bring said
terminals together, substantially as set forth.

5. In a clock, the combination with a bell,
its hammer, and a rock-shaft to which the
hammer is attached, of an electromagnet, its
armatare carried by said rock-shaft, a nor-
mally open electric circuit including a gen-
erator and said electromagnet, sald circuit
having terminalsadjacent to the path of some
part of the pendualum of the clock, the said
pendulum, a movable interposing piece adapt-
ed to be moved into the space between the
pendulum and one of said terminals, whereby
the pendulum is caused to close the said eir-
cuit at each of its vibrations, means for reg-
ulating the number of strokes on the bell and
means independent of the pendulum for op-
erating the said interposing piece, substan-
tially as set forth.

4. Inanelectrically-operated striking mech-
anism for a cloek, the combination with the

rack 3, the hammer and bell, the former
fixed to a rock-shaft 31, the said rock-shaft,
electrical means for rocking said shaft and
thus causing the hammer to strike the bell,
the operating-pawlengaging the rack 33, said
pawl being mounted on a suspended pawl-
carrier 44, said pawl-carrier, the arm 45 on
therock-shaftengagingsaid pawl-arm,where-
by the pawlismoved toand fro at each stroke
of the hammer, a stop-pawlengagine thesaid
rack, and means for controlling the electric
energy which actuates the hammer.

o. Inanelectrically-operated striking mech-
anism for a clock, the combination with the
‘ack 53, the hammer and bell, a rock-shaft
ol carrying said hammer, electrical means for
rocking said shaft and thus actuating the
bell-hammer, an operating-pawl43, engaging
sald rack, means whereby the rocking of said
shatt operates said pawl, a stop-pawl 42, en-
gaging sald rack, an arm 40, rigidly connected
with the stop-pawland situated in the path of
the strike-pin of the clock, the said pin, the
lever 38, having a pin 38* which takes behind
the arm 40, an interfering-piece 39, carried
by said lever and adapted to be moved by the
depression of the stop-pawl, the pendulum of
the clock, and means substantially as de-
seribed whereby the position of the piece 39
governs the electric energy which actuates
the hammer.

In witness whereof I have hereunto sioned
my name in the presence of two subseribing
witnesses. o

JOSEPII BUTCIIER.

Witnesses:

IIENRY CONNETT,
PETER A. Ross.
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