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~ ries of tumblers, a bolt- loekmn*lever ordevice |
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- bodying our invention.

30

35

_ Fm- 7. |

40

45

- bracket af, to which is pivoted the armature

~county of Middlesex, State of Massachusetts,

-net, its a,rmeture, and a pawl or pawls to op-

the operation of ourapparatus; Figs.4,5, and

‘shown as secured to a frame a2, (see Fig.
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To all whom it maz Y CONCeFrTL:

Be it known that we, WirLiam H. HOLLAR
of Elizabeth, county of Union, State of New
Jersey, and FREDERICKS HOLW/IES of Malden,

have invented an Improvement In an Elec-
trically - Actuated Combination - Lock and |
Method for Operating the Same, of which the
following description, in conneetloh with the !
aecempanymn'dlewmn*s isa specification,like
letterson thedrawingsrepresenting likeparts. |

This invention has forits object to provide
a novel apparatus and method for controlling
combination-locks, such as employed in se- I
curing safes or other receptacles.

Our invention consists, essentially, of a se-

operatively controlled by said tumblers, a
ratchet-wheel to control the position of the
said tumblers, combined with an electro-mag- I

erate said ratchet-wheel, substantially as will

Otherfeatures of our invention will be point-
ed out in the claims at the end of thls speci-
fication. |

Higure 1 1s a side elevation of one folm of
eleetrically- actuated combination -lock em-
Fig. 1* is a detail
view; Kig. 2, a front view of the lock shown
in KFig. 1, looking toward the right; Fig. 3, a
diagram of circuits to more clearly illustrate

6, details to be referred to, Fig. 6 being a sec- |
tion on line z z, Kig, 4; Kig. 7, a front eleva-
tion of a modified form of combination-lock: 3 |
Fig. 8 a side elevatlon of the lock shown in

In accordance with ourinvention each s::tfe
or other receptacle has located within it an
electro-magnet, preferably a polarized elec- |
tro-magnet of any usual or well-known con-
struc,tmn it b eing herein shown as made of
two coils @ o’ and a permanent magnet a®, to
one part of which is secured the said coils.

The polarized electro-magnet is hereix)l
1,)

having secured to or forming part of it a

tumblers herein shown
“a shoulder o', Fig. 1%, against which the pin
be described. -r:
‘the said ratchet-wheel.

ab, prowded at its opposite ends with pawls
a® o', pivoted on said armature and normally

forced forward by springs a®. 'The pawls.qf
a’ are adapted to engage the teeth of a ratch-
et-wheel o, meunted on a stud a', pr ojecting
from the frame a°, and the said armature is
kept in its normal position with the pawls
out of engagement with the said ratchet-wheel
by a suitable spring or springs a%, it being
herein shown as nermally ma,mta,med in 1ts
central position by spring-actuated rods or
bars o™ o’ constituting a centering device for
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the said ermature ehd at the same time a '
locking device for the 1atehet-wheel as will

be dese1 ibed.

The ratchet-wheel is loose on the stud gl°

and is provided, preferably, with a stud or
pin a®, extended into a recess or groove on
one face of a tumbler loose on the shaft a0
and marked 20 in Fig. 1, there being four

The tumbler 20 has

the rotation of
The remaining tum-
blers are provided in similar manner with

a® is breun'ht into contact by

studs and grooves; but we do not desire to
limit ourselves to this specific form of tum-
bler, as any other usual or well known form

may be employed. -

Each tumbler is herein shown as made in
two parts, preferably, as disks b b’, the disk b
being of metal and provided with a socket or
noteh containing insulation 6% and the disk o’
being of 1nsulet1nw material and provided, as
shown with a bloek b? of metal.

Each tumbler has co- operating with it pref-
ably four wipers or contact-brushes 12, 13, 14,

15, (see Figs. 1 and 3,) the wiper 12 ‘of the

first sumbler being connected by wire 16 (see
Fig. 3) to the wiper 12 of the remaining tum-
blels, and the wiper 13 of the first tu mbler is
connected to a wire b% herein represented in
Fig. 3 as joined to the poles b b of a--pole-

65
o
75

3o

J0

chanﬂ*el forming part of a transnnttuw ap-

para,tus, subst.:mtla,lly such as shown and de-
seribed in the Letters Patent No.458,236, dated
October 14, 1890. The wiper 15 of the first

tumbler is eenneeted to the wiper 14 of the
seeend tambler by wire 17, and so on, as

95




clearly shown in Fig. 3, the wiper 15 of the
last tumbler being conneeted by wire 0° to
an auxiliary electro-magnet b5 joined by wire
bl to the wire b S

The magnet ¢ of thepolarized electro-mag-
net is shown in Fig. 3 as connected by wire
b? to the wiper 12 of first tumbler and the
magnet o/ by wire 0® to one strip 2 of a
series of strips (marked 2 to 8, inclusive,)
and constituting a commutator, with which
co-operates a switch-lever or brush b, elec-

10

trieally joined by spring 0™ and metal arm

- b toabreak-wheel 0*, with which co-operates
“a pen 0%, connected by wire 0* to the poles D™
b®, with which co-operate the levers 0*° b of
a pole-changer connected to a battery I3, sub-
stantially as in an application, Serial NO.
338,954, filed by us February 3, 1890, to which
reference may be had. |
20

15

The auxiliary magnet 0% has its armature ¢

operatively connected to the bolt-operating

mechanism, which may be of any desired or

“usual construction, it consisting, -as herein-

shown, of an elbow-lever ¢’, (see Fig. 2,) piv-
oted, as at ¢, and a bar or rod ¢’ pivoted to
said lever, as at ¢%, the said rod or bar being
‘shown in Fig. 2 as supported by a suitable

ouide ¢® and provided with a suitable shoul-

 der ¢% normally abutting against the guide ¢°
30 and constituting astop for the outward move-
" ment of the rod ¢?, the end of the rod ¢° being
extended into the path of movement of the
rod ¢7, which may be supposed to be connected
with the bolt-work of the safe. o

35

of seven safes or vaults, there being seven cir-

“enits connected to the commutator-strips, the

wire bt forming a common return for all the

40 said circuits. Each circuit contains a polar-

ized electro-magnet for operating the tum--

blers, which when in position form a circuit
either in series or in shunt with the first cir-
cuit for operating the lever controlling the

45 bolt mechanism. | - .
The combination of all the locks in all the
~circuits may be alikeorthe said combinations

may be unlike.

The operation of the apparatusisas follows,
viz: The operator closes the circuit of the safe
or vault with the commutator-strip connected
in circuit with said safe, which, asrepresented
in Fig. 3, is the strip 2.
is then set in motion by any suitable clock-
work mechanism. (Not shown.) When the

50
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clock mechanism referred to is started, the

~ levers 0* 0?7 of the pole-changer are repre-

‘gsented as brought in. engagement with the

poles b* b'*and the circuit of the polarized
magnets a ¢’ is closed, the magnet ¢ in this
instance attracting its armature and engag-
ing the pawl a® with the ratchet-wheel o’ and

6o

rotating it onetooth. 'The circuitof the coils |

is broken as a tooth of the break-wheel passes
out of contact with the pen or brush 6%, and

O 1
-7 at each break in the circuit the armature &’

is restored to its normal or central position by |

As represented in Fig. 3, the commutator.
or switch is supposed to control the unlocking

The break-wheel 0%

477,808

the springs on the rods a a®®. The break-

[

wheel b* continues to revolve in one direction
until the ratchet-wheel o’ has been revolved
the requisite number of times to bring the
stud or pin a® on the
55in Fig. 1) into contact with the arm d, (see
Fig. 2,) secured to or forming part of a cap
d’. fast on the shaft ¢'®. This position of the

stud is indicated by a suitable pointer on

the dial of a transmitting-instrument, as in
Letters Patent No. 438,236, referred to. As

| with the arm d the operator manipulates the
pole-changer, as described in the said pat-

soon as the stud or pin a' comes in contact’

70

irst tumbler (marked

75

30

| ent, to bring the levers 0% b¥ in contact with -

| the poles b*® 1%, the break-wheel at tho same

time being revolved in the opposite direc- .

tion.
the poles b b¥ the magnet-coil a’ is ener-
cized and the armature o’ attracted by the
said coil and the ratchet-wheel o’ rotated in
a direction opposite to that in which 1t was
previously rotated, the circuit being traced
from the positive pole of the battery by wire
¢, lever b?', pole 0%, wire 0%, brush 0%, wheel
b, brush 0¥, wire 13, spring 0%, switch-lever

o a, wire b, wipers 12 13, wire b%, pole 15,
wire ¢’ to the negative pole of the batiery.
As the break-wheel b* revolves under the

and the ratchet-wheel @’ is intermittently ro-
tated to move the tumblers .until the pin of

the first tumbler 55, and so on.  In this way
the ratchet-wheel ¢’ is rotated in opposite di-
| rections a sufficient number of times to bring
the metal bloek b°of each tumbler in contact

therewith, and as soon as the tumbler 20 has
been revolved into such position that its
metal block b® remains stationary under the
pens 14 15 the circuit of the auxiliary magnet

tumblers being at such time in contact with
the pens or wipers 14 15. o |
The circuit of the auxiliary magnet may be
traced as follows, (the levers 0* 6¢f being in
the position shown in Fig. 8:) from the posi-
tive pole by wire e, lever 27, pole 14, wire 0°,
wire b'", magnet b, wire 0% wiper 15, block b°

bler 57 by wire 17, thence in a similar manner
| through all the tumblers to wipers 12 of
tumbler 55, wire 4%, magnet-coils a a’, wire 0°,

| b3, brush b®, break-wheel 0%, pon 0%, wire 0=,
pole b*, lever b*, wire ¢’ to the negative pole of
the battery. Assoon asthe circuitof the aux-
iliary magnet f°is closed, which is effected

such position that their metal bloeks 0° are in
substantially the same horizontal line and in
| .contact with their co-operating wipers 14 15,

With the levers b%* b* in contact with

b0 contact-strip 2, wire 0% through the coils

brush 0%, the circuit is broken, as described,.

the second tumbler strikes the shoulder of

| 9-0

95
100

105

with the pens or wipers 14 15 co-operating

11O

b® will be closed, the metal blocks of all the

11§

| of tumbler 20, wiper 14 to wiper 15 of tum- '

I12Q

contact-strip 2, switch-lever b', spring b¥*, wire

1235

| when all the tumblers have been turned into

130

the armature ¢ of the said auxiliary magnetis

attracted and thelever¢’is turned on its pivot
¢? and the rod ¢® thus withdrawn away from




" the rod or-bar ¢ of the bolt-mechanism, thus-
leaving the Iatter free or unlocked, so that it

477,808

will drop into position to permit the bolt mech-

~ anism to be operated and the door unlocked.

)|

10

I5
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Instead of operating the bolt mechanism by |

means of an auxiliary magnet it may be op-
erated mechanically, substantially as shown

in Figs. 7 and 8, wherein the bracket ¢t has

pivoted upon it a lever g, having loosely piv-
oted toit at its upper end a bent arm or gate
g’, extended over and so0 as to rest upon the

‘peripheries of thetumblers. Inthiscaseeach

tumbler is provided with a notch ¢ and when

the notches of all the tumblers have been

brought into line with each other by means
of the ratchet-wheel o’ as above described,
the arm ¢’ falls by gravity into the said

tracted all the tumblers are moved simul-
taneously by theratchet-wheel in the direction
to turn the lever g on its pivot and through

~ the connecting-rod ¢® operate the bolt mech-
- anism ¢° - |

25
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We c¢laim—

1. In an electrically-actuated combination-
lock, a series of tumblers loosely connecled, a
bolt-locking lever or device operatively con-
trolled by said tumblers, a single ratchet-
wheel controlling the said tumblers, combined
with an electro-magnet, its armature, and a
pawl or pawls to operate said ratchet-wheel,
substantially as and for the purposespecified.

2. In an electrically-actuated combination-

I |

3 .

lock, the combination, with a bolt-locking le-
ver.or device, of an auxiliary electro-magnet 35
and its armature, a series of electric-current-
transmitting tumblers, a ratchet-wheel to con-
trol the position of said tumblers, an electro-

‘magnet, its armature, and pawl or pawls for

operating the said ratchet-wheel, an electric:
circuit for carrying the current to operate
sald electro-magnet, and an electric circuit

40

‘for carrying a current to operate the auxiliary -
-electro-magnet, substantially as and for the

notches, and when the armature is again re- ’

purpose specified. C
5. In an electrically-actuated combination-
lock, the combination, with a bolt-locking le-
ver or device, of an auxiliary electro-magnet
and -1ts armature, a series of electric-current-
transmitting tumblers, a ratchet-wheel to con-
trol the position of said tumblers, a polarized
electro-magnet,its armatureand pawl or pawls
for operating the said ratchet-wheel, an elec-
tric circuit for carrying the current to operate
sald polarized electro-magnet, and an eleetric 55
circuit for carrying a current to operate the
auxiliary electro-magnet, substantially as and
for the purpose specified. o
In testimony whereof we have signed

45"

our

names to this specification in the presence of 6

two subseribing witnesses,. ™ 00 SR

- WILLIAM H. HOLLAR.

| FREDERICK S. HOLMES. .

Witnesses: - B

GEO. W. ADAMS,
BENJ. S. BANKS.
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