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WILLIAM II. HOLLAR, OF PHILADELPHIA, PENNSYLVANIA.

ELECTRIC LOCK.

SPECIFICATION forming part of Letters Patent N 0. 737,840, dated September 1, 19083.
Application filed March 10,1902, Serial No, 87,408, (No model.)

To all whom it may concern.:

Be it known that I, WIiLLiaM H. HOLLAR,
of Philadelphia, in the State of Pennsylva-
nia, have invented certain new and useful
Improvementsin Electrically-Controlled Safe-
Locks, whereof the following is a specifica-

tion, reference being had to the accompany-

ing drawings. |

My present improvements relate to safe or
vault locks comprising boltwork arranged to
be operated by mechanism within the safe-in-
closure. Ordinarily the operating .devices
for boltwork of the class described comprise
springs which must be compressed by the
operator each time the door is to be locked.

It is the object of my invention to provide

mechanism for positively operating such bolt-
work without the manual labor of the oper-
ator, and, farther, to provide a motor for the
boltwork capable of positively actuating the
same by a force variable at the will of the
operatorin accordance with the resistance of-
fered by the boltwork.
- My invention comprehends the various
novel features of construction and arrange-
ment hereinafter set forth. '_
In the form of my invention hereinafter de-
scribed I have arranged my device in auxil-
lary relation to theordinary automatic spring
bolt-operating mechanism fo unloek the door.
However, as described, my device is arranged
to be operated independently of said spring
mechanism, and it is to be understood that
the latter may be dispensed with and the door
locked aud unlocked solely by my device.
In the accompanying drawings, Figure Iis
a sectional viewshowing the interior of a safe-
inclosure provided with a doorand a conven-
lent embodiment of my invention applied to
the latter. Fig. II is a sectional plan view
taken on the line II IT in Fig. 1.
a detailed view of the electric switch mech-
anism indicated in Fig. 1, showing the wiring
connections for the same. Fig. IV isa right-
hand end view of the mechanism shown in
Fig. III. Fig. V is an elevational view of the

bolt-operating shaft and its driving-gear.
Fig. VI is a sectional view taken on the line
VIVIinFig. V. Fig,. VIIisaninverted plan
view of the mechanism shown in Fig.V. Fig.
VIII is a sectional view showing the rotary
cap at the end of the bolt-operating shaft. |

I.
‘ing the bolt-detent mechanism. | _
Referring to Figs. I and II, 1 is the safe-in-

]
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Fig. III is |

Fig. IX is a fragmentary sectional view show-

closure, whose wall 2 is provided with the cir-

55

cular door 3, provided with boltwork of the
type shown and described in my Letters Pat- -

ent of the United States No. 621,311, dated
March 21, 1899. Said boltwork comprises

i the radial lock-bolts 4, which are operatively

connected with the spring automatic bolt-op-
erating mechanism 7 by the pinions 8 and
gear-wheel 9. Said bolt-operating mechan-
1sm 7 is operatively connected with the time-
locks 11 and arranged to lock and unlock the
door in the usual manner by springs com-
pressed by the operator each time the door
is to be locked.

My improved bolt-operating mechanism is
convenlently mounted upon the wall 2 and
comprises the screw-shafts 14, which are con-

' nected in threaded engagement with the sta-

tlonary nuts 15 and arranged to be pro-
gressed longitudinally through said nuts and
the gear-casings 17 17, in which they are

| mounted, as best shown in Figs. V, VI, and

VII. SaidFigs. VtoVII, inclusive, show the

detailed construction of the bolt-operating.

shaft. (Indicated at the right-hand side of
Figs. Iand IL.) Each of said shafts 14 is pro-
vided with keyways 18, engaged with keys

6o
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19 within a worm - gear 21, which latter is .

provided with bearings 22 in the gear-casing

i 17.  Said gear 21 is engaged by the worm 24,
which is mounted for rotation in said casing
17 and provided with the beveled. gear 25,

engaged with the bevel-gear26 upon the ver- .

tical shaft 28. The partsspecified are dupli-
cated in respective connection with the two

| shafts 14, and the two shafts 28 (shown in

IFig. I) are connected by bevel-gears 30 with-
1n the casings 31 to the bevel-gears 32 upon

QO

the counter-shaft 34. Said shaft 34 is pro-

vided with the driving-gear 36, which latter,

as shown in Fig. II, is connected by the train

of gearing 38 with the gear 40 on the driving-

shaft 41 of the motor 42. = |
It 18 to be understood that the arrangement

above described is such that rotation of the

motor -shaft 41 effects the rotation of the

screw-shafts 14, which are opposed in aline-
ment with the locking-bolts 4, and the effect;
of such rotation is to progress said shafts 14
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radially inward through the nuts 15 to thrust |

the locking-bolts 4 radially inward, and there-
by unlock the door3. It is to be understood,
however, that the bolts 4 and the paris con-
nected therewith may be dispensed with and
the shafts 14 be disposed in alinement with
recesses in the door 3 and be engaged and
disengaged with respeet to said recesses to
lock and unlock the door in accordance with
the direction of rotation of the motor-shatt
41. 'To facilitate the rotation of said shafts
14 with the minimum amount of friction
while thrusting against the bolts 4, I provide
the extremities of said shafts 14 with rotary
caps 44, which, as shown in Fig. VIII, are
provided with ball-bearings 45 and retained
against longitudinal displacement by the
studs 46, which engage the groove 47 in the
cap-shank 48, which is seated in the recess 49
in the extremity of the shaft 14."

Asshown in Fig. ITI,the motor42isincluded
in an electric circuit 52, which includes the
automatically - operative switch 54 and the
manually-operative switch 55 within the safe-
inclosure. Said circuit 52 extends exterior

to the safe-wall 2 (which is indicated by the

dotted line in Fig. III) and includes a source
of current 58 and means to vary the carrent

supplied from said source to the motor 42

30
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within the safe-inclosure, said means being
indicated as a rheostat 60 in Fig. III. Saild

switeh 54 is normally retained in open posi- |

tion, as indicated in Fig. I1I, by means of the
hook-lever 64, which is fulerumed at 65 and
connected at its upper extremity by the link
66 with the time-lock 68, which may be of the
ordinary construction, arranged to shift said
link 66 at a time predetermined by the set of
its clock mechanism to release the switch 54,
which thereupon falls and bridges the termi-
nals 69, thus closing the circuit including the

“source of current 58 and the motor 42, thereby
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energizing thelatter and causing the mechan-
ism above described to progress the screw-
shafts 14 radially inward to unlock the bolts
4, and thus permit the door 3 to be opened at
a time predetermined by the set of the time-
lock 68. |

-~ The shaft 14, adjoining the switch 94, 18
provided with a circumferential groove 70,
which engages the bifurcated end of the le-

ver 71, which is fulerumed at 72 and con-

nected by the link 73 with the lever 74, which
is fulerumed at 75. The lower hooked ex-
tremity of said lever 74normally upholds the
switch-opening lever 78 against the stress of
the spring 79, and the arrangement is such
that when the shaft 14 is progressed in the
direction of the arrow shown on Kig. 11l a

-gqufficient distance to unlock the bolts 4 the

hooked lever 74 releases the lever 78 and the
latter is thrown to the position shown in dot-
ted lines in Fig. III, in which position the
switch 54 is uplifted to open the circuit 52,
and thus stop the motor 42. The shafts 14

may be restored to the normal position (shown'
in Fig. III) by reverse rotation of the motor }

closure.

737,840

42, such operation being effected by manipu-
lation of the switch 55, which, as aforesaid,
is conveniently located within the safe-in-
It is to be understood that the force
applied to the boltwork by the mechanism
above described may be augmented or di-
minished by variation in the current sup-
plied tothe motor 42, and such variation may
be conveniently effected by manipulation of
the rheostat 60. |

70
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In order that the bolts 4 may not be acci- -

dentally relocked by the spring bolt-oper-
ating mechanism 7 after being unlocked by
the mechanism connected with the motor 42,
I find it convenient to provide said bolts 4
with detent mechanism, as follows: Hach of

“said bolts 4 is provided with a detent-pin 82,

which is normally upheld in the position
shown in Fig. IX by the pawl 84, whose free
extremity is engaged by the plunger 85,which
latter is in operative relation with the plun-
ger 86, mounted to reciprocate longitudinally
in the outer extremity of the bolt 4. Said

plunger 86 is provided with the head 88 and

is normally projected beyond the outer ex-

tremity of the bolt 4 by the spring 89, which

bears against the pin 90. Said detent mech-
anism operates as follows: The shaft 14 en-
counters the head 88, shifts the plunger S6
inwardly, thereby uplifts the plunger 55, op-
orates the pawl 84, and releases the detent-

80
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pin 82 before the head 88 encounters the end

of the bolt 4. Thereafter the bolt 4 1s car-
ried by the head 88 into the unlocked posi-
tion, in which position the recess 92 in said

bolt 4 registers with the detent-pin 82, which |
latter falls in said recess and retains the holt 4

in the unlocked position. Thercupon the
shafts14 may be withdrawn from engagement
with the bolts 4 without permitting the lat-
ter to relock the door. Itis to be understood
that the particular construction of . detent
mechanism shown is not essential to the op-
eration of my invention, as any suitable de-

tent device may be employed for the purpose

specified.

My improvements are advantageous in
that the labor of the operator hitherto re-
quired to set the bolt-operating springs is
dispensed with and the force applicable to

effect the operation of the boltwork may be
“increased at the will of the operator to over-

come any abnormal resistance. It is to be

noted, however, that the facilities afforded

for varying the force applicable to the bolt-
work by my invention do not permit any va-
riation in the time of opening the lock, such
time being predetermined solely by the set of

the clock mechanism 68, which closes the elec-

triec circuit controlling the baltwork-motOr 42.
Itisobvious that various modifications may
be made in the details of construction of my

invention without departing from 1ts essen-

tial features. Therefore I do not desire to

limit myself to the particular form of myin-

vention which I have shown and des’eribed.
I claim— - -
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1. The combination with a safe-door; of a
bolt arranged to lock said door; an electric

an electric ecireuis including said motor, a
source of current and a switch; and, mech-
anism arranged to close said switch auto-
matically, and thereby energize said motor to

shift said bolt, substantially as set forth.

2. The combination with a safe-door; of a
bolt arranged to lock said door; an electric
motor provided with means to shift said bolt;
an electric circuit including said motor, a
source of current and a switeh; and, clock
mechanism arranged to elose said switch au-
tomatically, and thereby energize said motor
to shift said bolt at a time predetermined by
the set of said clock mechanism, substan-

tially as set forth.

5. T'he combination with a safe-door: of a
bolt arranged to lock said door; an electric

motor provided with means to shift said bolt;

an electric circuit including said motor, a

source of current and a switch; and, means’

operated by said motor to open said switeh
and stop said motor after a predetermined in-
terval of operation, substantially as set forth.

1. The combination with a safe-door; of a

- bolt arranged to lock said door; an electrie
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motor provided with means to shift said bolt;
an electric circuit including said motor, a
source of current and a switch; mechanism

arranged to close said switch automatically;

and, means operated by said motor to open
said switch and stop said motor after a pre-

determined interval of operation, substan-

tlally as set forth.

9. T'he combination with a safe-door; of a
bolt arranged to lock said door; an electric
motor; anut; and, ascrew-shaft operatively
connected with said motor and arranged to
shift said bolt, by progression through said
nut, substantially as set forth.

6. The combination with a safe-door; of a
bolt arranged to lock said door; an electric
mmotor; a nut; a screw-shaft operatively con-
nected with said motor and arranged to shift
sald bolt by progression through said nut;
and, a rotary cap interposed between said
shatt and said bolt, substantially as set forth.

7. The combination with a safe-door; of a

bolt arranged to lock said door; a screw-shaft

in alinement with said bolt; a nut engaged
with said shaft; and, means to effect the rela-
tive rotation of said screw-shaft and nut to
shift said bolt, substantially as set forth.

3. The ecombination with a safe-door; of a
bolt arranged to lock said door; a serew-shaft
in alinement with said bolt; a nut engaged
with said shaft; a gear keyed to said shaft
and arranged to slide thereon; and, meansto
rotate sald gear, substantially as set forth.

9. The combination with a safe-door; of a
bolt arranged to lock said door; aserew-shaft

in alinement with said bolt; a nut engaged | nections from said motor

!

i

operatively engaged with said worm - gear;

_ and means to rotate said worm, substantially
motor provided with means to shift said bolt: | as set forth. |

10. The combination with a safe-door; of a
bolt arranged to lock said door; means to
shift said bolt by thrusting against the end
thereof; a detent for said bolt; and, a plunger
mountedin the extremity of said boltin oper-
ative relation with said detent, substantially
as set forth.

11."The combination with a safe-door; of a
bolt arranged to lock said door: mechanism

75

arranged to unlock said door by thrusting

against the extremity of said bolt: and, a de-
tent for said bolt arranged to be operated by
sald unlocking mechanism, substantially as
set forth. |

12. The combination with a safe-door; of a
bolt arranged to lock said door; an electric
motor; alongitudinally-movable shaft, oper-
atively connected with said motor and ar-
ranged to shift said bolt; an electric cireuit
including said motor, a source of energy and
aswitch; a springadapted toopen said switch;
and, mechanism operatively connecting said
shaft with said spring, arranged to automat-
ically release said spring and thereby open

said switeh when said shaft is longitudinally

shifted to a predetermined

position, substan-
tially as set forth. |
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13. The combination with a safe-door; of

boltwork arranged to lock said door; a nor-
mally idle electrically - controlled motor, ar-
ranged to operate said boltwork; clock mech-
anism arranged to start said motor automat-

ically; and means to stopsaid motor automat-

ically, substantially as set forth.

14. The combination with a safe-door; of

boltwork arranged tolock said door; spring

automatic bolt-operating mechanism; atime-

lock arranged to control said spring mechan-
ism; and, unlocking mechanism independ-
ent of said spring mechanism, comprising a
motor and means to electrically control said
motor, substantially as set forth.

100
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15. The combination with a safe provided

with a door and bolts arranged to lock the

same; of mechanism toshiftsaid bolts tolock- -

Ing position; an electric motor within the
safe; mechanieal connections from said motor
to said bolts to move the latter into unlock-

ing position; a time - lock within the safe;
means controlled by said time-lock arranged
| to automatically start said motor at a prede-

1L

120

termined time; and means controlled by said

unlocking connections arranged to automat-
ically stop said motor when the bolts reach

unlocking position, substantially as set forth. -

- 16. The combination with a safe-door; of

boltwork arranged to lock said door; spring-
| actuated mechanism and connections there-

from to said boltwork to move the latter
into locking position; an electric motor; con-
arranged to move

with said shaft; a worm-gear keyed to said | said boltwork into position to unlock said
a worm 1 door; a time-lock; means controlled by said

shaft and arran ged to slide thereon;

125
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time-lock arranged to antomatically start

said motor; and means actuated by said un-
locking connections arranged to automat-
ically stop said motor whemw the boltwork
reaches unlocking position, substantially as
set forth.

17. The combination with a safe-door; of
bolts arranged to lock said door; means to

shift said bolts into locking position, com-

prising a source of electric current, an elec-
tric motor; a switeh, and a cireuit including
said source, motor and switeh; a time-lock;

connections from said time-lock to sald
switch, whereby the latter is automatically
closed at a predetermined time; and means

arranged to automatically open said switch
when said bolts reach unlocking position,
substantially as set forth.

18. The combination Wibh'a safe-door; of

bolts arranged to lock said door; mechanism

toshift said bolts intolocking position; mech- -
‘anism to shift said bolts into unlocking posi-

tion, comprising shafts arranged to abut

against the ends of said bolts; an electric

motor and connections therefrom to said

shafts, whereby the latter are forced against
the ends of said bolts; an electric circuit for

said motor, including a switch; a time-lock;

connections from said time-lock to said

switch, arranged to automatically close the

latter at a predetermined time; and means
the movement of one of said

controlled by
shafts to automatically open said switch and
thereby stop the motor when the bolts reach

unlocking position, substantially as set forth.

19. The combination with a safe having a
door and bolts arranged to lock the same; of
unlocking mechanism comprising an electric
motor and a time-lock, both located within
the safe; an electrie circuit for said motor
including means located outside the safe ar-
ranged to control the eurrent in said cireuit;
o switeh within the safe; connections from
said time -lock arranged to automatically
close said switech at a predetermined time;
means controlled by the movement of said
bolts into unlocking position arranged to
automatically open said switch and thereby
stop the motor when the bolts reach unlock-
ing position; and, a reversing-switch In said
cireuit whereby the direction of rotation of
said motor can be changed, substantially as
set forth. | |

20. The ecombination with a safe having a
door and bolts arranged to lock the same; of

" an unlocking mechanism comprising an elee-

6o

tric motor and a time-lock both located with-
in the safe; an electric circuit for said motor

including means located outside the sate ar--

ranged to vary the strength of the current in
said circuit; a switch within the saie; con-
nections from said time-lock arranged to au-
tomatically close said switch at a predeter-

mined time; and, means controlled by the |

movement of said bolts into unlocking posi-
tion, arranged to automatically open said
switch and thereby stop the motor when the

737,840

bolts reach unlocking position, substantially
as set forth. |

21. The combination with a safe'-door; of

boltsarranged tolock said door; spring mech-
anism tending to force said bolts into locking
position; means to move said bolts into un-
locking position against the force of sald
springs, comprising an electric motor, con-

nections therefrom to said unlocking means;.

3 switch and a circuit including said motor
and switeh; a time-lock; means controlled
by said time-lock to automatically close said
switch at a predetermined time; mechanism
controlled by the movement of said unlock-

‘ing means to automatically open said switch

when the bolts reach unlocking position; and
means arranged to automatically retain said
bolts in unlocking position, substantially as
set forth.

92. The combination with a circular safe-
door; of a bolt arranged to lock sald door;
means to move said boltintolocking position;
means to move said bolt into unlocking posi-
tion, comprising a shaft arranged to abub
against the end of said bolt; a motor and con-

nections therefrom to said shaft; a time-lock-

arranged to control the operation of said mo-
tor; aspring-pressed plunger, axially mount-
ed in said bolt, so that said shaftabuts against
the head of said plunger before engaging the
end of the bolt; a pin slidably mounted in
said door and arranged to engage an aperture
in said bolt to retain it in unlocked position;
a pivoted detent arranged to sustain said pin
and prevent its entering said aperture, and
means actuated by the movement of said
plunger with respect to said bolt, to release
said detent, substantially as set forth.

93. The combination with a circular safe-
door; of diametrically opposite bolts ar-
ranged to lock said door; automatic spring

‘mechanism arranged to shift said bolts radi-

ally outward to lock said door; a time-lock
arranged to control the operation of said
spring locking mechanism; mechanism to0
shift said bolts radially inward to unlock said

door, comprising shafts arranged to abut

against the outer ends of said bolts; an elec-
tric motor and gearing connections therefrom
to said shafts, whereby the latter are con-
temporaneously forced against said bolts; an
electric circuit for said motor including a
switch; a second time-lock and connections
therefrom to said switch, arranged to auto-
matically close the latter at a predetermined
time; and, means actuated by the movement

of one of said shafts arranged to automat-

ically open said switch and thereby stop the
motor when the bolts reach unlocking posi-
tion, substantially as set forth.

In testimony whereof 1 have hereunto
signed my name, at Philadelphia, Pennsyl-
vania, this 8th day of March, 1902. '

e WILLIAM H. HOLLAR.

Witnesses: | ,
ARTHUR K. PAIGE,

MILDRED BDARNHART.
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