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Lo all whom it mfrz,y CONLCETTLS |
Be it known that I, FREDERICK S. HorMES,
of Boston, county of Suffolk, State of Massa-

‘chusetts, have invented an Improvement in

Electric Locks, of which the following deserip-
tion, in connection with the accom panying

~drawings, is a specification, like letters and

IO

20

30

40

s

figures on the
parts. R

Thisinvention relates to apparatus by which
a combination-bolt or other locking mechan-
1sm employed on safes, vaults, and other de-

drawings representing like

‘positories for valuables may be electrically

controlled at any given point or station, and

has for its object to improve the construction

of the electrically - controlled lock and the
mechanism by which the said lock is oper-
ated. | o ) |

The particular features in which myinven-

tion consists will be pointed out in the claims

at the end of this specification.

Figure 1 is a front elevation of an electri-
cally - controlled lock embodying my inven-
tion, the face-plate or cover of the lock being

‘removedand the said lock connected to a suffi-

cient portion of the bolt-operating mechanism
toenable theoperation of the lock to be readily
understood; Fig. 2, a detailinelevation, on an
enlarged scale, of a ratchet-wheel and the
pawl to operate the same; Fig. 3, a side ele-
vation of the pawl shown in Fig. 2, looking

toward the right; Figs. 4 and 5, details to be

referred to; Fig. 6, a detail, on an enlarged
scale, of the tumbler-locking lever, to be re-
ferred to; Fig.7,a side elevation of the lever
shown in Fig. 6; Fig. 8, a top or plan view of

the tumblers and the wipers or brushes con-
nected thereto; Iigs. 9 and 10, details, on an

enlarged scale, to more elearly show the con-

struction of the tumblers and their co-oper-

ating brushes; Figs. 11 and 12, details of a
modified form of brush-operating mechanism;
Fig. 13, a detail to be referred to; Fig. 14, a
diagram of circuits to more clearly show the

operation of the mechanism, the transmitting

apparatus being shown in elevation and sec-

tion and the mechanism for operating the’
transmitter being shown in plan view, the
circuit-breaker or commmutator being in mul-

tiple arc with the motor and brake-magnet:

Iig. 15, a detail to be referred to; Fig. 16, a

the transmitting apparatus to be more read-
1ly understood; Fig. 17, a detail, on an en-
larged scale, of a portion of the lock mech-
anism to more clearly show the tumbler-brake
and the deviees for operatingit: FFig. 18, a de-
tail of the tumbler-brake shoe ; Fig.19, a dia-
gram of circuits shown, the transmitting ap-
paratus and the magnets for operating the

‘same arranged in series; and Fig. 20, a, detail

of the form of circuit-breaker employed with
the series arrangement of circuits shown in
Fig. 19, | | |

Referring to Fig. 1, the case A, preferably
of metal, contains within it preferably a polar-
ized electro-magnet consisting of two coils a
', provided with an armature a®, pivoted, as
at a’, to a plate or bar g*. The armature a? is
provided at or near its opposite end, as herein
shown, with studs or pins ¢ a’, which engage
Iugsorearsa’a’on pallet-bars ¢ a'’, pivoted,as
at o' o' to the plate or bar a.
o’ o' are provided at
fixed pawls ¢ a and have pivoted to them, as
at @' al’, movable pawls g8 a*, provided, as
herein shown, (see Fig. 2,) with enlarged por-
tions ¢® a*, constituting weights for the said
pawls to normally keep them in engagement
with ratchet-wheels b 0, having oppositely-
inclined teeth, one pawl, as a' being in en-
gagement with the teeth of one wheel, as D,
and the other pawl «! with the teeth of the

| detail in plan view to enable the'operation of

60

7O

The pallet-bars
their upper ends with

75

8o

other wheel, as 0’. The pawls ¢ ¢! are pro- .

vided, as herein shown, with lugs or ears g2
a*’, which. co-operate with stops or pins g
a* on the pallet-bars to limit the downward
movement of the said pawls.
wheels 0 b’ are secured together or are made
as a single disk having two sets of oppositely-

ratchet - wheels move simultaneously. The
ratchet-wheels are mounted on a stud or post
on the plate a?, the said post being provided
with a screw-threaded socket, into which is
inserted a set-screw b*, which serves to fasten
a locking-lever b®

for tumblers b*, loosely

The ratchet-

8.8 . . 90
inclined peripheral teeth, so that the said |

95

mounted on the said stud or post, (see F'ig. 8,)

there being four tumblers herein shown, and
marked, respectively, 2 34 5 in Fig. 8.
The tumblers b* may be of any usual or

¢ well-known construection, such as commonly

I00
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used on combination-locks, they being pro-
vided on one side with a substantially cireular
oroove b° and on the other side with a pro-

~ jeetion, (not shown,) which in practice enters
5 the groove D° of an adjacent tumbler and is
adapted to move said adjacent tumbler when
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¢t on the under side of the top of the case A.
The lever C has an arm ¢® extended down
within the case A, and an arm c® extended
through a suitable slot or opening in the top
of the sald case.
as provided at its upper end with a slot -or

The arm c® is herein shown

10

opening ¢’, into which is extended a pin ¢’ on
a lever ¢, pivoted as at ¢ the lever ¢' co- 75
operating with and forming part of a bolt-
controlling mechanism consisting, as herein

the said projection is brought into engage-
ment with a shoulder 7 in said groove, the
said shoulder in the present instance being
10 shown as alug on aring b, the said ring and
lug fitting loosely in the groove 0° and the lug

b” adapted to play between two shoulders b*”.
The tumbler b* (marked 5) is firmly secured

to the ratchet-wheels b 0’, to be moved simul-

15 taneously therewith. The tumblers (* are
provided on their periphery with contaet-
plates b®, preferably set into the said tumbler

to be fliish therewith. (SeeFig.9.) The con-
tact-plates % on the tumblers have co-oper-
2o ating with them two sets b® b”of contact pens
- or brushes secured to movable insulated sup-

- ports, herein shown as hollow sleeves 6" 6%,
of insulating material, secured to the plateor
bar a* by screws or rods b'3, threaded at their

25 lower ends. The hollow insulating-sleeves 0"
b1? are loose on the rods b'® and are made mov-
able thereon to engage and disengage the con-

~ tact-brushesd®b?, with the contact-platesonthe
tumblers, preferably by means of studs 6™ 0%,

30 eccentrically placed on ears b'*b' on the under
side of the lever b? the said lever being piv-

- otally mounted on a pin or shaft, (not shown,)
but which is extended through the ears 0'° 0™
and through a hub 0%, secured to or forming

35 part of a post (not shown) fastened to the
plate or bar a!. The eccentric studs or pins

- b b enter slots extended in the direction ot
the length of the sleeves, so that by lifting
the lever b® from the position shown in Kig.

40 1 to one_substantially at right angles thereto
the sle ‘es b D*will be revolved on the rods

shown, of a pivoted cam or plate ¢'*, provided
with an arm 25 to engage a shoulder26 on the

lever ¢ and with an arm 27, having a shoul- 3o

der 28, which is normally engaged by the end

of a compound lever cousisting of alever ¢®,

pivoted as at ¢!, and having one arm pro-

vided with a slot ¢, in which moves a pin or ‘
stud ¢'S on a lever ¢V, pivoted as at ¢'S. The 85 .
lever c'® has co-operating with it a leverc¢®, —  °
pivoted as at ¢®, and the lever c” engages a
shoulder ¢ on a bar or rod ¢®, forming part

of the bolt mechanism. |

In practice the bolt mechanism c¢* is usu- 9o
ally placed in operative position (indicated by
full lines, Fig. 1) immediately after the door
of the vault or receptacle isopened. 7This 18
accomplished in usual manner by means of a
pinion and rack-bar, and being of such ordi- 95
nary construction and not forming any part
of my present invention they are not herein
shown. S

When the door is closed and the combina-
tion-lock is set, the parts shown in Fig. 1 oc-
cupy the position indicated by dotted lines,
the bolt-operating bar ¢* being supported by
the lever ¢!, the lever ¢® being held in its dot-
ted-line position by the lever c¢*, the cam-
plate c¢? being engaged by the lever ¢'®, and 1053
the shoulder 26 of the lever ¢ being engaged
by the arm 25 of the cam-plate ¢**.

The electrically - actuated lock has co-op-

100

b in i . direction indicated by arrow 20, | erating with it a transmitting or actuating
Fig. 9 remove the contact-brushes b3 b° | mechanism, which in practice may be located 110
o from their co-operating contact-plates on the | at any desired place or station outside of the
~ Tzg-tumblers, thereby breaking the electrie cir- safe or vault. The transmitting mechanism
cait at the- timblers and at the same time | consists, as herein shown,; of a pointer d, (see
permitting the said tumblers to be removed | Fig. 14,) registering with a dial d’, provided
~ from their stud or post or to be revolved | with graduations equal in number to thenum- r15
thereon by hand. | ber of teeth on the ratchet-wheels of the elec-
to Instead of revolving the insulating-sleeves | trically-actuated lock. The pointer d is fast
b0 b2 1o remove the contact-brushes from | on a shaft d? having mounted thereon a gear
their co-operating contact- plates, the said | d®. (Indicated by dotted lines, Iig. 14.) The
sleeves may be moved bodily toward and from | gear d° meshes with a pinion d* on a shaft d® 120
the tumblers, they being each provided with | having mounted on it a gear d® in mesh with |
g5 a slot b¥, (see Figs. 11 and 12,) through which | a pinion d?on ashaftd®, upon which is mount-
is extended two pins orrods ¥ 6®, upon which | ed a commutator or circuit-breaker d?, the
the sleeves slide when the lever b® is turned | said commutator having co-operating with it
~on its pivot. The case A also contains within | brushes d* d', to which circuit-wires d d* 125
it an auxiliary magnet c*, connected,as by | are respectively connected. = The shaft d®
6o wire 56,in circuit with the contact-brushes b® | has mounted on it a gear d® in mesh with a
1%, the said electro-magnet being herein shown | pinion d'" on a shaft provided with a gear d"
as provided with a dovetailed base ¢, fitted | in mesh with a pinion d* on the armature-
into a-dovetailed slot in the bottom of the | shaft d* of an electric motor of any usual 130

case A. The electro-magnet ¢* has co-oper-

65 ating with. it an armature ¢/, secured to or

forming part of an arm c¢® of a bolt-control-

construction, but preferably having its field-

magnets composed of soft-iron cores d* d+°
and coils d** d*° wound thereon.

The arma-
ling lever C, pivoted, as at ¢’ in suitable lugs | ture-shaft d*' has mounted on it a disk as,
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forming part-of an electrical-brake mechan- ‘ and the. contact-pen 0% co-operating with the
ism, the co-operating part of which is a lever

ates with the tumbler marked 5, (see Fig.

8,) | magnet coils 7% %

of the electric-motor, wire

r | tumbler marked 2, is connected by wire 57to

d*, provided with an armature d2 for an elec- the brush e, The wire o7 has joined to it the #a
tro-magnet d*. The armature-shaft J2! has | opposite end 58 of the coil of the polarized
5 mounted on it a commutator d® of any usual | electro-magnet. The brush e is connected

- construction, with which co-operates brushes by wire 59 with the brush €%, and the brush e
d® d*®, mounted upon suitable insulating-sup- | is joined by wire 60 to the brush e The
ports d . ' S brush €' is connected by wire 61 to the com- 75

T'he operation of the electric motor is con- | mutator-brush *, and the other commutator-

10 troiled by a suitable switch or pole-changer, | brush d*is connected by wire 62 to the brush
‘herein shown in Fig. 14 as a drum e, of insu- | ¢!. The brush e is also connected by wire
lating material, mounted on a shaft ¢’ , sup- | 64 to the field-coils d* of the electric motor, |
borted in uprights e®on a suitable base or | and the other ends 65 of the field-coils are 8o

- support, the said drum having secured to it | joined to the end of the coil of the brake-mag-

15 near its opposite ends contact-strips et ¢, ex- | net 4%, the other end 66 of the said magnet- -
~ tended substantially around the circumfer- | coil being connected to the wire d®, The
ence ot the drum, as indicated by dotted lines, | brake-lever d* is normally kept in engage-

Iig. 15. The contact-strips e* ¢® have co op- | ment with the brake-wheel d* by g spring 69. 83
- erating with them, as shown in Fig. 14, two When one push-button, as ¢, is operated,

20 sets of contact-brushes eb 8 ¢7 ¢’,and the said | the pointer d will be rotated in one direction—
strips are provided, as herein shown, with | as, for instance, toward the right—and when
contact-arms ¢' e, extended, as shown, sub- | the button e is operated the pointer wiil be
stantially at right angles to the contact-strips | revolved to the left, and consequently I have, Q0
e*e’.  The arms e ¢ have co-operating with | for sake of distinetion, marked the said but. -

25 them two sets of contact-brushes ¢1 ¢! ¢4 ¢!, | tons in Fig. 16 “right” and “left.” When the

~The dram normally occupies the position | push-button e is depressed, the drum is re-
shown in Fig. 14, with the contact-brushes e | volved until the contact -arms e’ e gre.

e et e’ out of contact with the arms el ¢2 | brought into en gagement with the brushes ¢4 g5
"The contact-arms €' ¢* may be brought into | €', at which time the cireuit through the po-

30 contact with the brushes e el or with the | larized electro-magnet is completed, the said

~ brushes e ¢'® by revolving the drum e first in circuit being traced in Fig. 14 as follows, viz:
one direction, as indicated by the arrow 20, | positive wire 50, brush €, contact-strip e*, con-

~orin the opposite direction by means of push-| tact-arm e, brush ¢4, from which point two roo
buttons e'® €', having co-operating with them | paths are open to the current—one by wire 66

35 rods ¢®. Only one of such isshown in Fig. 15, | through brake-magnet d, energizing it and

- provided with slots e®, fitted over crank pins | attracting the brake-lever % away from its
or studs e* ¢* on the ends of the drum e. | brake-wheel d*; thence by wire 65 to field-
Lhe pins ¢* ¢* are set on opposite sides of magnet coils d* d¥ of the electric motor; 103
the center. Each rod ¥ is extended up into | thence hy wire 64 to contact-brush e, con-

40 its push-button and is provided with a collar tact-arm ¢, strip €% brush 8, and negative
¢, which rests upon the bottom of the push- | wire 51 to the negative pole of the generator.
‘button when the drum is in its normal posi- The other path from the brush e is as fol-
tion. The rod ¢* within its push-button is | lows, viz: wired", pen ', conducting:segment 110
encircled by a spring €%, which acts against | of the commutator d’, pen d¥, wires di* 53,
45 the collar e®and brings the dram e toits nor- | through the coils ¢’ ¢ of the polarized electro-
malposition. (ShowninFig.14.) Theupper | magnet, wire 98, wire 57, to brush e and
end of the rod e* does not extend to the top | ‘thence as described to the negative pole of
of the push-button, but is removed therefrom | the generator. The current passing through 1r 5
& sufficient distance to allow of the upward | the coil ¢’ and then through the coil g will

50 movement of the said rod when the latter is cause the coil a’ to attract the armature 2
raised by the movement of the drum fo com: and rotate its ratchet-wheel in the direction
plete the electric circunit. Each rod e® at its | indicated by arrow 40, Fig. 1, and thas rotate
lower end is extended through a suitable |.the tumbler marked “5” until the projection 120

‘guide e®*.  (See Fig. 15.) - on the said tumbler strikes the shoulder on

55 . The contact-brushes ef 8, as shown in IFig. | the next tumbler. When the pointer ¢ has
14, have connected to them the positive and | been revolved to the required graduation, the
negative wires 50 51 of a dynamo, battery, | push-button ¢® is released and the push-but-
or other generator. (Not herein shown,) ton e pressed upon to revolve the drum e in 1> 5

The brush e is joined by wire d' to the | the direction opposite to that indiecated by

6o contact-brush d¥, co-operating with the com- arrow 20, thus bringing the contact-arms e
mutator d°, and the other brush d'2 by wire | e into engagement with the brushes el els,

. (" to one end 53 of the coil of the polarized | The circuit may then be traced as follows, viz:

- electro-magnet, and to one end o4 of the coil | the positive wire 50, brush e’, contact-arm e 130
of the auxiliary magnet ¢*. The other end | and brush €%, wire 59, to contact-brush els,

05 56 of the auxiliary magnet-coil is connected | from which point two paths are open for the .

To the contact pen or brush b8, which co-oper- | current, viz: oue by wire 64 through-the field- .




65, brake- metmet coil clg" ere 66 to contect— I--.
'brush eld - thence by ere 60 to contact-—brushf

IO

el thence by arm e'?, contact-brush €8, and
negative wire 51 to the negative pole of the
freneretor ~ The other pa,th for the current
from the contect brush ¢ may be traced as

......

*follows viz: by wires 57 58 throug oh the coils

¢ ¢’ of the polanzed electro- mefrnet thence
by wires 55 d'4 contact-pen ae, conductmﬂ'-

segment of the commutator CZ" contact-pen

310 wire d® to the conta,(,t brush elt - thence,'-
as above ‘described, by wire 60, brush e’ con-

tact-arm e, brush és, end neﬂ'a,twe wite ¢’ to

20

the neea,twe pole of the wenemtor "The cur-
rent passing through the coil a of the polar |

|||||

ized electro- mawnet CAUSES the se1d coil to

attract the armeture ¢* and move the pallet- |
;‘[1011
| natmn is mixed | up to lock the door, the pa,llet-
| bar o is opereted to move: the 1*etc'het wheel,
co-operating with its pawla'® until the c1rcu1t
of the aumllary magnet throun*h tlle tumblers

bar a’ to rotate the ratchet wheel, co- -operat-

ing with the pawl o®® in a d1rect10n oppos1te
fo thet mdlcated by arrow.40, Fig.

The push-button e is opereted to ma,mtam"

the closed ciréuitat theswitch or pole-changer

until the pointer d has been rotated to thede-
sired or requlred graduation on the dial d’.
The operator ﬁret closes the c1rcmt by.:

meaihs of the push button 18 end then with the

......

push-button e causes the ratchet-wheels to be
revolved firstin one andthen in the other di-

. reetion until the tunmblers d* have all been ar-

30

35,

o
45
50

55 €

60

' the pens or bruehes b8, and whenin t

'netc

lever 613 into its full-line posmon
¢ acts on the arm ¢* of the cam- plate and

ren ‘oed 80 a8 tO bring their metallic or conducta
ing surfeces b™un derneeth andin contact with

r '
N " -

tion the circuit, throun'h the eumllary mag-

the. pens 080 and the conductmw-surfaces of |

the tamblers to the pen to whlch the wire. 56'_

of the aumhary magnetis connected, the. cu p-

rent passing throuwh the said euxlhery Inag:
‘net, through the wire 56, and out therefrom by_
When the clrcmt_'
of the auxiliary magnet ¢* is completed, as
descrlbed the said magnet attrecte its’ arma-

the wire 54 to the wire dl‘-‘

ture ¢’ end moves the lever C on its pivot

from 1ts dotted to its full line posmon thetre-

by removing the toe 26 of the lever ¢ out of

quququ

enﬂ'eo'ement w1th the arm 25 of the cem-plete
o (bee Fig. 1) and permlttmﬂ' the bolt-oper-

atmﬂ* bat o to descend by gravity and unlock |
the bOltS: the qald bar in its descent tummnj_;
the lever ¢\ on its pivot from the position in-

dicated by dotted lines to that indicated by'_

fill lines, the pin or stud ¢!’ on the Sa,ldlever_

in the slot c15 a,nd turning the.
The lever-

trevelmfr up

tume the eald plate on its pwot into its full—
line p051t1on |

I practlce it is customary to raise the bolt- _
operating bar c® immedlafcely aftér the safe-
door has been opened, and in order that the
bolt- operatmfr ‘mechanism ma,y not be locked"

| whlle the bolt mechamsm 18 in operetwe po-__

‘sition, until it is desired to so lock the SaMe,
the lever C has co- opemtmn' with it a lockmg“*
device WlllCh retains the said lever in its full-

line pomtlon untll it 18 desn*ed to locl{ the
safe. . — i

pallet-bar a’.

‘ward on its pi
Ver.n co- 0pera,tes Wlth the. pallet -bar a’; “but,

if desired, the, locking: device or lever n.may,
- CO- operete with the pallet bar af-‘” a,nd in this
his poshl

is completed from the wire 51 thron O'h
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The lockmﬂ dewce, as shown 111 FIU‘ 1, con-

gists of a lever 7, pwoted as at n’, and pro-

vided with forks n2 7>, between whlch is ex-
tended the end of the arm ¢ of the lever C.

‘The lever n atits opposite end has secured t0

it a spring nY (eee Fig, 2,) which acts upon a

pin or stud 7%, extended loosely through a
‘hole in the end of the levern. The pin 7’ co-

operates with a cam or pro;]ectwn n%.on the

iliary magunet c* is completed and the bolt-

~operating mechanism has been releesed to
open the sa,fe, the arm ¢® acts upon the forks
7#° and turns the lever n into its .position
‘shown in I‘lg. 1, so that the pin 7° will come
‘behind and in_ lme W1th the pro;jectlon "

whet the pellet-bar @ is in its. normal. posi-
(Shown in Fig. 1.). When the combi-

.....

‘and pens 0° b° is broken and a8 soon as it is
fn'? on. tlle pivot ¢ of the lever_
C reetores the said lever to. its normal or dot--
‘ted-line posmon, thereby .causing it§ .arm c

broken a eprmn‘

to act on the fork 72 ahd turn the levern up-'
ivot. The locking dev1ce or le-

case the construction shown in F1 13 may.
be used, wherein the lever nis notched ab.its

‘end, as at b, to receive the end of the Arm: o
of an elbow-lever pivoted as at 1% the other

arm 13 of the elbow lever being beveled on its
| upper. surface to engage the stop a® for the

pawl a®, s0.that Wheu the pallet-bar a is
‘moved forwerd the stop ¢® willride upon ‘the
arm h* and turn the elbow-lever on its pwot |
and remove the end of thé arm 7/
noteh 7y of the lockmmlever 1, ‘thus puttmﬂ‘,, |
the lever Cin. COIldIlZIOIl to. be moved when
the c11*‘cmt of the mafrnet "

through the contact-pletes on the tumpblers.

In Fw‘ 14 the clrcmt-—breeker a?i is shown 111'1,

multlple arc with the motor. and brake-mag:

net, whlle 111 Fln' 19. the circuit- breeker dg is

ehown in series with the motor and brake-

‘magnet. . - |
© Wheti the patts are erra,nﬂ'ed in series; the’_,
clrcult—breeker d° will pveferebly be made as
shown in Fig. 20, it consisting of a cylmdrl.cel_
';body m, of msuletmn‘ materlal ‘hayving con-
dueting bende or qtmps m’ m? enc1rclmu‘ 1t and
ffprowded with contact-arms m! m5, extended;
from the said bands or strips.

letmﬂ'-body m has secured to it between the
contact- erms of the conductmﬂ-‘ etrlps or

‘bands m’ m? contact plates or pieces m v/,
‘which are respectwely conniected by wires mS;
‘m? to condueting-rings m® m'* on extended
Joumale of the. body m.
have co-operating with them contact brushes
mB m¥, connected to suitable resistances m®,”
which are substentmlly equal to the reS1st-_
ance of the lock-magnets and the clrcmt con-

When the circuit ot the aux-

from the

.18 completed |

The insu-

‘The rings m! m?
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necting the circuit-breaker with said lock-
magnets. The contact-plates m® m7are insu-
lated from the contact-arms m* m®> and are
used to maintain the cireuif of the motor

closed when the contact-brushes '° (/12 are

net in contact with the arms m®°, and the

- resistance m' is interposed at such time to

[O

30
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prevent the motor from being burned out.

With the parts arranged in series the oir-
cuit may be traced as follows, viz., (it being
supposed that the right push-button hasbeen
operated:) from the positive wire 50 to the
field-magnet of the motor, thence by wire m?
to brake-magnet d*, wire m?*, to brush ¢ of
pole-changer, contact - strip ¢!, contact-brush
e, wire m®, to brush d®, through the arma-
ture of the motor, brush d?, wire 1, to brush
d; contact-arm m¢, band or strip m/’, contact-
brush m* co-operating therewith, wire 57,
polarized eleetro - magnet, wire d*, contact-
brush m* co-operating with the contact band
or strip m?, contact-arm m’ brush 2, wire
m* to brush e of pole-changer, contact-arm
e®, strip €% brush €5, and wire 51. R

When in the revolution of the ecircuit-
breaker the contact-brushes d° d*2are in con-
tact with the plates m® m?, the lock- magnets
are cut out of ecircuit and the circuit of the
motor is completed through. the resistances
m®, the circuit through the circuit-breaker
being traced as follows, viz: from the Posi-

‘tive pole to the brush dv, as described, con-

tact-plates m® wire 3, ring 7 brush m,
resistances m®, brush m™ ring m?2 wire m’,
contact-plate m7, brush d% wire m?, thence,

a8 above described, to the negative pole of

the generator. |
When the left push-button on the pole-

‘changer is operated, the circuit may be traced

as follows, viz: positive wire 50, field-coil of
the motor, wire m?, ‘brake-magnet d¥, wire
m*, brush €5 strip ¢*, arm e, brush e, wire
oY, to brush e’ thence by wire m*, brush d=,
band m? brush m?», wire 4, polarized magnet
in the opposite direction, wire 57, brush m>,
band m/', brush dv, wire m®, armature-brush
d”, armature of motor, armature-brush (%,
wire m*, to brush e thence by wire GO to
brush e, strip €5 brush €5, negative wire 51.

In order that the tumblers of the lock may
be held immovable after each movement of
either of the pallet-bars ¢’ ¢'®, I have pro-

~vided a brake mechanism which is brought
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Into engagement with the tumblers after each
demagnetization of the polarized electro-mag-
net, and which is disengaged from the said
tumblers by the movement of the pallet-bars
effected by the magnetization of the sald po-
larized electro-magnet. The brake mechan-
iIsm referred to consists, as herein shown, of
a shoe n~, (see I'ig. 18,) shaped to conform to
the periphery of the tumblers and provided
on its under side with a stud or post 7%, ver-
tically movable in a socket in a guide 7, pro-
vided with a slot #%, through which is ex-

‘tended a pin #", the said post or stud being
encircled by a spiral spring %%, which acts to

o

|

i

|

s

ainininitillh

normally keep the shoe in engagement with
the tumblers. The pin n® is engaged on its
upper side by the arms n® n™ of levers n*n®,
pivoted, as at n' n'? to the plate a*. The
levers n'"n'* have pivoted to them, at or near
their opposite ends, welghted elbow-levers n!®
n', having arms %% %' the arms n® of the
elbow-lever engaging pins 2'% on the levers
1® 7%, and the arms »'° being herein shown
as beveled on their under side to engage the

)

75

beveled or inclined upper face of cams or-

projections n' %' on the pallet-bars a? al’, so

that when either pallet-bar is moved forward

to engage its pawl with its ratchet-wheel the

30

lever 7% 2% operated by the actuated pallet-

bar,willbe turned onits pivotanditssmall arm
will be depressed, thus forcing the brake-shoe
downward out of engagement with the tum-
blers,leaving the latter free toberevolved. As
soon as the pallet-bar has been moved inward
far enough to have the arm n' clear its operat-

Ing-cam the spring n* moves the brake-shoe

up into engagement with the tumblers, the

long arm of the lever being turned downward

and limited in its downward movement by a
stop or pin n®. On the backward movement
of the pallet-bar, effected in the present in-
stance by the spring 7%, the cam on the said
bar strikes the arm n!° of the elbow-lever and
turns the same on its pivot without moving
the lever to which it is pivoted,and when the
pallet-bar has regained its normal position
the weight on the elbow-lever turns the said
lever back into its normal position, with the
arm 7°° in engagement with the cam on the
pallet-bar—that is, into the position shown in
Kig. 17. The levers n% n% and the elbow-le-

vers ¥ n'* form a releasing deviee for the

brake mechanism.
I claim— . N | | |
1. Thecombination, with an clectrically-act-

QO
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igele
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uated combination -lock arranged within a

safe or other receptacle and comprising a se-
ries of tumblers, a ratchet-wheel to operate
them, and an electro-magnet located “in said
safe to rotate said ratchiet-wheel, of a switch
located outside of the safe and connected in
circuit with said electro-magnet, an electric
generator connected to said magnet through
sald switch, a circuit-breaker to control the
operation of the said magnet, and an electric
motor to produce movement of the cireuit-
breaker, substantially as deseribed.

- 2. Thecombination, with an electrically-act-
uated combination -lock arranged within a
safe or other receptacle and comprising a se-

ries of tumblers, a ratchet-wheel to operate

them, and a polarized electro-magnet located
in said safe to rotate said ratchet-wheel, of g
pole-changer located outside the safeand con-
nected 1n circuit with said polarized electro-

magnet, an electric generator connected 1o

sald magnet through said pole-changer, a cir-
cuit-breaker to control the operation of the

sald magnet, and an electric motor to produce

movement of the circuit - breaker, substan-
tially as deseribed. " B -.
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3. The combination,with an electrically-act-

uated combination -lock arranged within a

safe or other recep'acle and comprising a se-
ries of tumblers, a ratchet-wheel to operate
them, and an electro-magnet located in said

safe to rotate said ratchet-wheel, of a control-

ling-instrument located outside the safe and
consisting of a pole-changer connected in cir-

cuit with the said electro-magnet, a circuit-

breakerin circuit with the pole-changer,adial,
a pointer, and an electric motfor, and gearing
connecting the said motor with the circuit-

breaker and pointer, to operate substantially
as described. - -

4. Thecombination, withanelectrically-act-
tuated combination-lock arranged within a
safe or other receptacle and comprising a se-
ries of tumblers, a ratchet-wheel to operate
said tumblers, a main electro-magnet located
in said safe to rotate said ratchet-wheel, a
bolt mechanism,andanauxiliary magnetener-

gized thréugh said tumblers to control said

bolt mechanism, of an electric generator, a

pole:changer located outside of said safe and-
connected to the main electro-magnet, a cir-

cuit breaker, and an electric motor to oper-
ate said cireuit-breaker, substantially as de-
scribed. | S |

5. The herein-described electrically -actu-
ated combination-lock for safes and other re-

ceptacles, it consisting of a series of tumblers,
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ratchet-wheels to operate said tumblers, a po-

larized electro- magnet, its armature, pallet-

bars operated by the said armature and pro-
vided with pawls to engage said ratchet-
wheels, a brake mechanism to engage sald
tumblers, and a releasing mechanism operated

by movement of the pallet-bars to disengage |

the brake mechanism from the tumblers,sub-
stantially as deseribed. .

6. In an electrically-actuated combination-
lock, the combination of the following instru-
mentalities; viz: aseries of tumblers, ratehet-
wheels to rotate them, a polarized electro-
magnet, its armature, pallet-bars operated by
movement of said armature and provided

467,465

with pawls to engage said ratchet-wheels, &
bolt-operating-lever, an auxiliary magnet to
operate it, and a locking device to lock sald
lever, substantially as described.

7. In an electrically-actuated combination-

lock, the combination of the following instru-

mentalities, viz: aseries of tumblers, ratchet--

wheels to rotate them, a polarized electro-

magnet, its armature, pallet-bars operated by

movewmnent of said armature and provided

with pawls to engage said ratehet-wheels, a

brake mechanism to engage the tumblers,
a releasing device for said brake mechanism

| operated by movement of the pallet bars, a

bolt-operating lever, an auxiliary magnet to

operateit, and a locking device for said lever,

substantially as described. o __

3. The herein-described transmitting appa-
ratus for electrically-actuated combination-
locks, it consisting of a ecircuit-breaker, an
electric motor, gearing connecting the sald
cirenit-breaker and motor, and a pole-changer
connected in eircuit with the said motor and
circuit-breaker; substantially as described.

9. Thecombination,withanelectrically-act-
uated combination -lock arranged within a
safe or other receptacle and comprising a se-
ries of tumblers, a ratchet-wheel to operate
them, and an electro-magnet located in said
safe to rotate said ratchet-wheel, of a trans-
mitting apparatus arranged inseries with the
said electro-magnet and consisting of a cir-
cuit-breaker, an electric motor to operate 1t, a
pole-changer, and a resistance normally out
of circuit with the motor when the lock-mag-
net is in cireuit therewith and in circuit with
the motor when the lock-magnet is cut out of
the motor-cireuit, substantially as described.

~ In testimony whereof I have signed my

name to this specification in the presence of
two subsecribing witnesses.. ' _
FREDERICK S. IIOLMES.
- Witnesses: . .
- BERNICE J. NOYES,
- EpwARD K. ALLEN.
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