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UNITED STATES

PAaTeENT OFFICE,

FREDERICK SEDGWICK, OF CINCINNATI, OHIO, ASSIGNOR TO JOIIN IL
PURDY, OF CHICAGO, ILLINOIS.

ELECTRO-MAGNETIC PERMUTATION-LOGCK.

JPECIFICATION forming part of Lietters Patent No. 347,068, dated August 10, 1836.

Application filed Angust €0, 1234,

To all whony it may concern:

Be it known that 1, FREDERICK SEDGWICK,
of Cincinnati, in the county of Hamilton and
State of Ohio, have invented certain new and
useful Improvementsin Electro-Magnetic Per-
muntation-Locks, of which the following is a
description, reference being had to the accom-
panying drawings, in which—

Figure1is a front elevation of said lock with

» the face-plate removed, showing the respect-

ive parts in the various positions assnmed
when the same is locked, the connections be-
ing made by suitable wires and binding-posts
with a dial. Tig. 2 is a vear view ol the re-
volving armature used therein. Fig. 3 is a
central horizontal longitudinal sectional view
of said lock. Tig. 4is a back view of the dial-
plate, showing the spindle-connection with
the various ecirenits. Tig. §is a ceniral ver-
tical sectional view of said lock. Fig. Gis a
front view, in detail, of a part of said lock,
showing the parts in position assamed when
the same is unlocked. Tig. 7 is a side view
of the crank and pinion interposed between
the armature and tumblers for operating the
latter. T'ig. Sisa view of the inside of a safe-
door, showing said lock attached thereto and
its connection with the bolt-work. Fig. 9 is
a central verbical sectional view of said-door,
showing the manner of connecting the mag-
nets with the dial for manipulating the arma-
ture and tumblers.  Fig. 10 represents a modi-
fication of Fig. 1, and is a rear view, the back
plate and part of the tnmblers being removed,
the remaining mechanism being viewed upon
the line @ w, TMig. 11, in the direction indicated
by the arvow there shown. Tig. 11 is a trans-
verse vertical sectional view of the construe-
tion shown in Fig. 10, taken upon the line y ¥,
and viewed in the direction indicated by the
arrow there shown; and Fig. 12 is a modifica-
tion of the construction shown in Fig. 4.

Like letters of reference indicate like parts
in the different figures.

The purpose of my invention is to provide
an electro-magnetic permutation or combina-
tion lock so arranged and constructed that
the tumblers and bolts in ordinary use may be
manipalated from without the safe when the
safe-door to which the same is attached is

Serial No. 141,010, {No model)

closed, and said safe locked or unlocked with-
out the aid of the usual spindle or any diveet
and positive mechanical conneetion through
the door. A further object is to so construct
said mechanism that the dial may be placed
either directly upon the safe-door in the usual
manner, or in any place and_at any distance
therefrom, so that the lock mechanism may be
manipulated by one knowing the combina-
tion, however distantly he may be removed
therefrom ab the time. A still further objeet
is to enable said dial to be detached ab any
time, if desired, thus removing all possible
and intelligible means of operating said tum-
blers from without. I accomplish said object
by means preferably of & revolving armatare
surrounded by a series of clectro-magnets ar-
ranged concentrically to its axis, and having
their respective poles upon opposite sides of
the same, said magunefs numbering three or
more, but preferably not more than four, the
size and shape of the same heing varied as
may be found expedient, to obtain as much
power as possible consistent with economy of
space, one end of each of the wires forming
the helix of said maguets, vespectively, being

“alternately connected by snitable wires with

a series of segments upon a stationary plate
outside the safe, said segments being discon-
nected from each other and properly insn-
lated, while acirenit-wire with a battery-con-
nection unites the opposite poles of the said
magnets with a knob or spindle adapted to re-
volve upon said plate, and provided with a
hand thereon, which, by the revolution of the
spindle, alternately makes and breaks the eir-
cuit of the respective magnets, and revolves
the armatureaccordingly,arcverse movement
of said dial producing a corresponding move-
ment of said armature. I prefer to connect
said armature by means of a pinion to a sce-
ondary gear havingits axis upon the end of a
erank, the axis of which is common with that
of the armature, said secondary gear cngag-
ing in turn with an annular wheel, which is
rigid with the first of a series of revolving
tumblers operating in the usual manner, said
secondary gear having its axis temporarily re-
tained in a fixed position while revolvingsaid
tumblers by means of astud extending there-
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from,which engages with a notch in an angle-
bar or dog forming a part or extension of the
usual gravity ‘“fence,’’ the stud being released

“from said engagement when the notehes of

all the tumblers are brought into alignment
and the fence has fallen therein. This move-
ment in turn locks the tumblers, and the sec-
ondary gear having its axis upon the end of
the crank, which is no longer held in a fixed
position, as described, the armature-pinion
acting thereon, the secondary wheel forms a
leverage upon the end of the erank with the
teeth of the annular gear for a fulerum, which
causes the crank to revolve upon its axis,and
said projecting stud engaging in a slot in the
bolt-bar the latter is thereby ‘““shot’’ or re-
tracted, as may be desired,all of which is here-
inafter more fully deseribed, and definitely
pointed out in the claims.

In the drawings, A represents the case of
the lock, which may be construeted of brass
or ofher metal in the usual manner. Inclosed
within said lock, arranged, preferably,in a cir-
cular form, and secured to said case by any
suitable means are three or more, but prefer-
ably four,electro-magnets A’ A% B I',C ¢, and

‘D I, the two letters being used in each case

to designate the two poles of the respective

-magnets. I prefer to connect said magnets

with each other by means of a ring, B, Figs.
3 and 5, of soft iron, said ring serving as a
means of sccurely attaching said magnets to
the case A, while at the same time it forms
the base of said magnets. Said magnets, re-
spectively, are provided with pole-exten-
sions a ', 0 ', ¢ ¢, and d &', hereinafter more
fully deseribed. Extending across from the
opposite poles of a magnet, as B B, and
rigidly secured thereto by serews £ f, I place a
suitable bar, I¥, of brass or other non - mag-
netizable mefal, which serves as a support for
one end of a serew, G, Figs. 3, 5, and 6. Said
screw G is inscrted from the rear, and is fur-
ther supported by having its head introduced
into a sleeve or socket, %, of a hollow stud, H,
Figs. 3 and 5, rigidly secured to and forming
a part of a circular screw-plate, I, which is
adjusted by means of a screw - thread to the
plate A, as clearly shown in the drawings.
Said sleeve % isintended to form a bearing or
axis for the usual permutation-tumblers, and
may be made longer or shorter, according to
the number employed,ashoulder being formed
on said stud to retain theminplace. I, J, and
K represent three of said tumblers, while the
fourth consists, preferably, of an annular ring,

L, formed upon or secured rigidly to the back-

of an annular gear, M, which is provided with
and rigidly secured to a sleeve, m, within the
sleeve %, forming a part of the stud H, and
having its bearing upon a third sleeve, N, Fig.
b, which is fitted directly to and has its bear-
ing upon-that portion of the body of the screw
G conkained within the sleeve &  Upon the
front or outer end of the sleeve N, and rigidly
secured thereto, is a crank, N, Figs. 3, 5, 6,

and 7, to the end of which is loosely secured
by means of asunitable wrist-pin a gear-wheel,
O, adapted to engage the teeth of the annular
gear-wheel, M. Upon that part of the screw
G between the bar F and the sleeve N (better
shown in Fig. 5) I place a fourth sleeve, P, to
which is rigidly attached a small pinion, Q,

(better shown in Figs. 2, 3, and 6,) which in .

turn engages with the wheel O. " Fach of said
sleeves m, N, and P are loose, and adapted to
revolve independently of each other, with the
body of the screw G for a primary bearing.
Upon the opposite or outer end of the sleeve
P, and rigidly secared thereto, I place a re-
volving armature, R, preferably provided with

‘segmental arms or cross-bars r », in the form

clearly shown in TFig. 2, so as to conform to

the shape and enable them to be brought into

close proximity to the ends of the pole-exten-
sions a ¢, b V', ¢ ¢, and d &', which Iattershould
be made concentrie, as shown, with the axis
of said armature. I prefertohave theends
¥’ of said armature extend somewhat over said
pole - extensions, as shown in the drawings.
Secured by a rivet or otherwise to one of said
arms ¢ is a spring, R, Fig. 2, the normal po-
sition of which is even with or within the are
of the circle described by said arm, anoteh or
recess, 1, being provided for the reception of
said spring. When said armature is attracted
by the magnet, said spring is drawn outward-
ly, as shown, and the same being brought into
direct contact with the pole-extension of said
magnet it acts as a brakeupon said armature,
and thus prevents the former from wavering.
The circuit being broken, said brake or shoe
resumes its normal position, and the armature
is again free to revolve without friction.
Exterding across lengthwise of theloek be-
tween the cross-bar I’ and the magnets A’ A?
and outside of the wheel O, T place a bolt-bar,
S, constructed as shown,with slots s §', Tig. 6,

therein, the former of which is made to per-

mit said bar to reciprocate without being ob-
structed by the sleeve P or serew (1, while a
pin or stud, o, Fig. 6, which is an extension
of the wrist-pin or axial bearing of the wheel
0O, is extended through the slot &', and by its
movement, when the erank-arm 7% is rotated,
serves to actuate the Dolt-bar S, which, in
turn, shoots or retracts the bolt &, which is
attached thereto by means of a serew s, Fig. 1,
or otherwise.

Fig. 8 represents the nsual bolt-work upon
the safe-door U, §8*S* being the bolts, S §fthe
cross - bars connecting the same, while §* s
represent the ordinary shears or erank-levers,
pivoted at 8’ &%, between the free ends of which
the bolt 8’ is interposed, as shown, when the
safe is locked, said shears having their oppo-
site ends pivoted. at s* s' to links § §°, which,
in turn,are rigidly secured to the eross-bar S

Pivoted to the pole-extension &, Fig. 1, at
t, is an. “‘angle-bar,”” T, an arm, ¥, Iig. 3, of
which is extended back across and above the
tamblers I, J, K, and I, forming the usual
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fence, which is so adjusted as to drop into
the usual nobches in the periphery of said
tumblers, when the same are brought into
proper alignment therewith, three of said
noteches, 4, &, and 7, being shown in Fig. 3,
while the Gotted lines in Fig. 6 indicate all in
alignment. Said angle-bar T has a down-
wardly-curved extension, 1", formed as clearly
shown in Ifig. 6, and provided with a lug or
shoulder, ¢, and a noteh, ¢, Tigs. 1 and 6. An
extension, o/, of the stnd o, Fig. 7, made to
conform in shape to said noteh ¢ is caused to
project ontwardly to a sufficient extent to en-
gage said noteh, as hereinafter shown, Fig.
1 representing the same in engagement there-
with.

Projecting laterally from the stud H, Fig. 3,
and rigidly attached thereto, is a stud or pro-
jection, %/, in close proximity to the tumbler
I. Ascrew,?,whichisintended to abut against
said stud % in the usnal manner, is secured to
the tumbler 1, thus forming an initial point
from which to caleulate the permutation of
the tumblers. Other screws, the heads of
which projeet in the usual way from the tum-
blers J, I{, and L, as clearly shown in Figs. 3
and 5, enable the tumblers I, J, and XK, to be
manipulated through the revolution of the an-
nular wheel B and its tumbler I, thus com-
pleting the permutation,

A% Tigs. 1, 3, and 8, represents a plate, of
valeanite or other insulating material, secured
to oune end of the ease A, to which binding-
posts o', 17, ¢, and d° arve secured, the same be-
ing insulated by said plate from the lock-case
A. A fifth binding-post, «', Fig. 1, passes
throngh the plate A” and is serewed, as shown,
into the case A. One end of each of the he-
lix-wives ¢, 0%, ¢, and &, respectively, is con-
nected with one of the binding-posts «*¥* ¢ &
in the order named, while one end of all of
the helix-wires ¢® b ¢' &', Fig. 1, the respect-
ive coils of which are designated by the let-
ters A% B, (Y, and 1Y, is seeured to the case
A by means of the screws a® 0° ¢ @, thus ena-
bling a cireuit to be formed between any one
of the binding-posts ¢, I°, ¢, or &* through the
magnet with which the same is connected, the
lock-case, and the binding-post ',  Connected
with the binding-posts &, ¥, ¢, &*, and «* are
insulated wives AY, I3%, 7, D* and A%, four of
which are carried throngh the door U, IMigs. 8
and 9, of the safe, in the manner clearly shown
1 said last-named fignre, to prevent the plates
of said door from being drilled or otherwise
penetrated.

In practice I prefer not to use the wire A°
shown in I'ig. 1, as it is obvious that an elec-
tric eircnit may be eompleted with equal fa-
cility through the walls of the safe and lock-
case A. Tig. 9showssuch a construction,the
binding-post &’ therein corresponding to ¢ in
Tig. 1, (the latter of which is used in said fig-
ure merely to show an operative construction,)
in that it connects directly with the metallie
plate of the door U,

Y

V, Figs. 1 and 9, is a battery-cup, which is
preferably placed outside of the safe. Upon
the outside of the safe, also, and secured either
to the door of the same or detached therefrom,
as may be desired, is a plate, W, Tigs. 1, 4,
and 9, of valcanite or like insulating material,
provided with binding-posts & @’ 0° ¢ d’, to
the opposite side of which is rigidly secured
by means of serews or rivets ¢, Fig. 1, a se-
ries of metallic blocks or segments, ', Iig. 4,
arranged in eirealar form, an equal number of
which are alternately connected with the wires
connecting with the binding-posts «’, I¥, ¢, and
4% and for the purpose of designating said con-
nection and the various circuits which may be
formed thereby said segments or blocks w’ are
also marked with the respective letters used to
indicate the wires with which they conneet—
viz., A', BY, %, and D, A metallic knob, X|
provided with the usual graduated dial, X,
Fig. 1, is attached to the opposite side of said
insulated plate W by means of o spindle, @,
Fig. 4, extending through the same. Rigidly
attached to the spindle # in any well-known
manner so as to revolve therewith is a hand,
i, the end of which is so adjusted as to be
brought into metallic contact with the plates
w’ as said spindleis rotated, said bloeks or seg-
ments «’ being arranged concentrically with
the spindle &, The wire A’ is connected di-
rectly with said spindle, so that an electric
circuit may be completed through said wire
A’ the spindle @, and metallic hand Y, with
any one of the four other wires described, ac-
cordingly as said hand.is bronght in contact
with any one of the six termini of each of said
wires. Thus it is obviousthat the reveolution
of the knob X wounld alternately make and
break the eircuit four times with each of said
series of magnets in regular succession, while
a change in the movement of said dial would
produce a corresponding change in the order
of said currents. It is obvious that a number
of said segments or blocks may be increased
or diminished at will; but it should be some
multiple of the number of magnets employed,
in order to caleulate the variouns permutations
or combinations therefrom. A number of
segments corresponding to that of the magnets
would serve to rotate the armature equally as
well as a greater number, the increase tend-
ing only to effect the complexity of the per-
mutations.

I have described a eirenlar dial with a ro-
tating switeh mechanism ov circuit-breakerin
conneetion therewith as the method most ap-
proved by me for manipulating the tumblers
by eleetro-magnetic influence; but I do not
confine mysel{ to said method, for the reason
that I should regard any switeh-mechanism or
circuit-breaker whereby one would be enabled
to excite said magnets in a definite or deter-
mined order as & mere varviation and inferior
substitute for said device.

For convenience in actual practice, I prefer
to secure an insulating-plate, W, Iig. 9, to
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the outside of the safe-door, to which are at-
tached in the usunal way binding-posts ¢® ¢ ¥’
¢ d', thus permitting the wires A A° B ¢ D

' to be detached when desired.
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Having deseribed the various pa‘rts of said
mechanism in detail, I will now proceed to
describe the operation of the same.

It is obvious that the armature R may be
caused to revolve in either direction by the
revolution of the knob X, and, assuming the
parts to be in a locked position, as shown in
Fig. 1, the anole bar T is raised, thereby

causmg the pin o’ to engage with the notch .

by which it is held in a Statloxmy posmon
until the tumbler-notches are brought into
such alignment as to permit the fence ¢ to fall
therein. The axial bearing of the wheel O
being thus temporarily held in a fixed posi-
t}lOI], and said wheel at the satne time being
revolved by the pinion Q, attached to the ar-
mature F, the annular wheel M is thereby
caused to rotate, whieh, in turn, actuates the
tumblers I, J, K, and L, according to the diree-
tion and extent of its movement. As stated,
the stud A’ is the initial point from which the
permutation is caleculated, and hence it fol-
lows that said tumblers nmy be ‘‘set up’”’ by
revolving said knob a sufficient number of
times in one direction to bring the screw 4’ in
contact with thestud 4’ ;and the remaining tum-
bler-serews into engagement with each other in
their respective order—allowance being made
for the direction of movement of the stud 0,
in order to finally actuate the bolt-bar S. The
tumblers Dbeing thus set up, they are then
manipulated by the dial in the usual manner,
according to the permutation or combination
fixed upon, it being understood that in the
device as shown a greater number of revolu-
tions of the dial would be required to eftect
the same result, by reason of the interposed
gears O Q,than if the armature were connected
directly to and. made to revolve in unison with
the driving-tumbler, which may be accom-
plished by providing a different mechanism
for actuating the bolt-bar 8. When the manip-
ulation of the tumblers is completed and
their notches brought into alignment, the
dropping of the fence ¢ therein at the same
time -causes the stud o to be released from
the notch #* by the falling of the lower ex-
tension, 1", of said angle-bar T. - The fence ¢’
beino in the notehes of said tnmblers, the first
“drlvmw” tnmbler, L, of which is rigid
w1th the wheel M, the latter is thus held in a
fixed position, thus causing the axis of the
wheel O fo move, said wheel exerting a lever-
age upon the wrist-pin at the end of the crank
N, being impelled by the rotation of the pin-
ion Q, and, having its fulerum upon the teeth
of the annular wheel M, it is caused to assume
the position shown in Fig. 6, while the pin o/,
bearing in the slot s’ of the bolt-bar S, retracts
the latter, as shown in said figure, at the same
time being in positive contact with the exten-
sion T" of the angle-bar T, the fence ¢ is, for

‘tracted thereto.

the time being, held securely within the tum-
bler-notches. Said extension also tends by
its gravity to insure the dropping of said
fence, when desired. A reversal of this move-
ment ‘‘shoots’’ the bolt &', when the stud o’
engages with the lug #, and after raising the
fence out of the notches is arrested in its pro-
gress, while the wheel O, continuing to re-
volve, rotates the tumblers, thus preventing
the fence from again falling, and locks the
safe.

I do not confine myself to the specific ar-
rangement of said magnets, nor to the use of
a revolving armature for rotating said tum-
blers, as the same may be accomplished by
means of a reciprocating armature, R, Figs.
10 and 11, said armature being sustained in a
pendent; position, asshown in said Fig. 10, by
means of a stirrup, #°, Fig, 11, and shown in
dotted lines in Fig. 10, said stirrup being
loosely secured to the axis formed by the pin
or screw G, by means of a loose sleeve, »*
In addition to the action of gravity of the ar-
mature R, which is loosely hinged to said stir-
rup at »% the latter isnormally held in an up-
right position by means of a spring, 1%, (bet-
ter shown in dotted lines in TIig.10,) which
bears upon a noteh or flat surface upon the
sleeve »*. A cross-arm, ¢, is attached to said
armature R, near the extremities of which are
projecting teeth or pawls 2% 9% adapted to en-
gage with a disk, M’, rigidly attached to the
tumbler L, said disk being in lien of the an-
nunlar wheel M. The periphery.of the disk
M’ may be notched or smooth; but I prefer it
as shown, and in lieu of said edged teeth »® ¢*
reversible pawls may be employed. A’ B
are electro-magnets, eonnected by means of
wires A* B? to insulated plates ¢’ 0, attached
to the plate W, Fig. 12. The terminal wires
or opposite polesof said magnets are connected
with the lock-case by wires «° b* and serews
«® U, respectively, Figs. 10 and 11.  Instead of
placing the segmental blocks w’ close together,
as shown in Fig. 4, I separate them, substan-
tially as.shown in Fig. 12, and connect them
all to the cireuit-wire A’ which is connected
with the lock-caseat «®. The spindle x is con-
nected by a wire, 2, to an insulated plate, a?,
adjacent to the plates ¢’ 8%, and adapted to be
connected with one or the other in turn by
means of an ordinary switch-pin, 2%, which may
be inserted in one ot the other of the perfora-

tions a' #', thus completing the cirenit with

one or the other of the magnets, the lock-case,
battery V, blocks ', and hand Y. When the
hand Y is in contact with any one of the blocks

v, and the pin 2* is inserted, as shown, the

magnet A’ is excited and the armature at-
Assaid armature is pivotally
connected with the end of the stirrup 9%, the
former is first moved upon the axis of said
pivot, as offering the least resistance, until
the tooth »* upon the side nearest the magnet
A’ bears upon the periphery of the disk M/,
when the axial movement is transferred to the
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stirrup-axis, thus actnating the disk M. As
the hand Y (whieh, in this construction, may
berevolved continunously in the same direction,
if desired) passes from one block " to another,

the circuitis broken, and the spring »‘,as well”

as the gravity of the armature,causes it to re-
sume its normal position until the cireunib is
again made,whenit is moved as before. Thus,
as long as the pin & remains in one position
the moving of the hand Y serves to recipro-
cate the armature and thus revolve the disk
M in one direction, said direction being re-
versed upon removing the pin to the other
perforation and completing the cireuit with
the opposite magnet, thereby enabling one to
manipulate said tumblers at will according to
the number of revolutions of the hand Y and
the position of the pin 2’. Moreover, I do not
regard myself as confined to the particular
mode described for throwing or retracting the
bolt-bar, as it may sometimes be found de-
sirable to conneet the fence ¢ dirveetly there-
with by means of the link ¢, Fig. 11,in which
case the movement of the tumbler Iu after said
fence shall have engaged with the notches in
the several tumblers will shoot or retract the
bolt as desired, a gunard, #, being preferably
attached to the lock-case to prevent said fence
from falling out of the notches in the event of
the safc being overturned while locked; or
said result may be accomplished in various
other ways which would suggest themselves to
one skilled in the art,after having familiarized
himself with my invention.

Inaddition the modification above suggested
I have also contemplated the use of said lock
in conneetion with a time mechanism located
within the safe for switehing said magnets out
of eircuit during a predetermined period, and
thus preventing the manipulation of the tum-
blers at such time by those familiar with the
combination. Tither my electro - magnetic
time niechanism upon which application for
Letters Patent is now pending or any me-
chanical timermay be used and adapted there-
to, which matter will form the subject of a
future application.

It is apparent from the foregoing that said
tumblers may be manipulated and the safe
locked or unlocked by a person at any dis-
tanee therefrom, while the dial may be re-
moved and disposed of as desired, thus pre-
venbing anyintelligible meansof operating the
combination (eveun were it known) by others
than those having custody of the dial.

Having thus described my invention, what
I claim, and desire to secure by Letters Patent,
18—

1. The combination, with a combination-
lock arranged within a safe or other secure
receptacle, of a series of electro-magnets hav-
ing suitable clectrical connections from with-
out, an electro-generator and switching de-
vice whereby said magnets may be excited
from withont the safe, and an armature actu-
ated thereby for imparting motion to the

e

tumblers of said lock, substantially as and for
the purposes specified.

2. Anelectro-magneticpermubation or com-
bination lock provided with a series of clec-
tro-magnets arranged therein, suitable elee-
trical eonnections from without,and a battery-
cup, whereby said magnets may be excited in
regular order from without the safe, and a re-
volving armature actuated theveby for impart-
ing motion through suitable gearings to o se-
ries of tumblers in said lock, substantially as
and for the purposes sct forth.

3. A permutation -lock in which are ar-
ranged a series of electro-magnets which serve
to actuate an armature connected by interme-
diate gearsorequivalentmeans with the driver
of a series of tumblers, said magnets being
electrically connected with a cirecuit-breaking
mechanism outside of the safe, and a battery-
cup,whereby motion may be imparted to said
tuwmblers as desired by successively manipu-
lating currents of electricity in regular suc-
cessive order through said magnets, respect-
ively, substantially as described.

4. An electro magnetic permutation-lock
consisting of suitable magnets arranged there-
in, an armature in position to Le actuated
thereby and connected with the driving-
tamblers, and a dial-hand and battery clectrie-
ally connected with said magnets from with-
out the safe, the revolution of said dial serv-
ing to alternately bring said hand into elec-
trical contact with the terminal wires of said
magnets in regular order successively, sub-
stantially in the manner and for the purposes
specified.

5. An electro- magnetic permutation-lock
provided with suitable clectro-magnets ar-
ranged ina cireular formtherein, having their
pole-extensions concentric with a revolving
armature geared to the driving-tumbler, elec-
trical connections with said magnets, andabat-
tery-cup and revolving dial outside of the safe,
said dial being provided wifh a hand uponits
spindle,connected with the circuit-wire, where-
by the circuit may be opened and closed with
said cirenit-wire and either of said magnetsin
an order to correspond with and be deter-
mined by the numbers upon said dial, sub-
stantially as described.

6. An electro-magnetic combination or per-
mutation lock provided with a series of re-
volving tumblers, a revolving armature con-
nected therewith, electro-magnets in electrical
proximity thereto, means for connecting the
same with a battery and dial outside of the
safe, and a system of segments representing
the termini of the helix-wires from one pole of
said magnets, respectively, said dial being
provided with a hand adapted to revolve
therewith, the revolution of which serves to
make and break the eirenit in a regular sue-
cessive order, accordingly as the same 1Is
brought info contact with said segments, ve-
gpectively, substantially as described.

7. In an electro-maguetic permutation-lock,
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the revolving armature R, provided with a
spring, IV, constructed and arranged as and
for the purposes specified.

8. The combination, in an electro-magnetic
permutation-lock, of a series of electro-mag-
nets arranged therein, a revolving armature in
cleetrical pwumlty thereto, means for con-
necting said armature to the driver of a series
of 1'0t‘u,1n0” tumblers, a crank-connection with
the bolt- b’tr, and a dial and segmental switch
outside of the safe, with suitable conneeting-
wires and a battery-cup whereby the blocking
device of multiple bolt-work may be manipu-
lated from without the safe, substantially as
descrlbed

9. The combination, in a safe provided with
the usual multiple bolt-work,with a lock hav-
ing the usual rotating tumblers,and a series of
electro-magnets whose respective poles are
electrically connected with the outside of the
safe, a battery-eup, and rotary switch-dial, of
a revolving armature having a pinion rigidly
secured to its axis, said pinion engaging a
gear-whecl upon the end of a crank h'wmg a
common axis with said armature, said gear-
wheel engaging in turn with an annular gear
attached to the driving-tumbler, a notched
angle-bar, T, fence ¢, extension-stud o o/, and
bolt-bar S, with a suitable bolt, all.constructed
and arr anoed substantially as spemﬁed

10. The combination, ina permutation-lock,
of the usual rotating tumblexs, electro-mag-
nets arranged concentrlcfﬂly with the axis
thereof, a revolving armature, gears Q, O, and
M, crank N, bar S, and crank-pin extension,
with angle- Dbar T, fence ¢/, wires A' A°* B* D*
C%, a battery-cup, and a rotating dial and
sw1tch substantially as deseribed.

11. In an electro - magnetic- permutation-
loelks, the rotating dial X’, suitably numbered
or lettered and provided with hand Y, in
combination with a series of segmental blocks
forming the electrical termini of a number of
electro magnets within said lock, substantially
as deserlbed

. The combination, with an electro-mag-
neblo permutation-lock, of thesegmental Blocks
w’, the metallic hand Y, revolving dial-plate
\, and a battery, subsbanbmllv as deseribed.

13. An electro-magnetic permulatlon -lock
placed inside of the 1‘eceptacle to be locked, a
series of circuits connecting electro-magnets
in proximity to.the lock- Lumblers with an
electro-generator and a cireuit- breaker oper-
ated from the outside of said receptacle to
move an armature inside thereof and actuate

347,068

the lock mechanism by manipulating said out-
side circuit-breaker to bring different magnets
in eircuit, and thereby move the armature and
lock-tumblers, substantially as specified.

14. A lock inclosed within a safe, provided
with one or more tumblers and two or more
magnets, and an armature in proximity there-
to, said magnets being excited by outside cir-
cuits, a circuit-breaker, and electro-generator
to move the armature, and thus produce a
tumbler motion and adjustment, substantially
as deseribed.

15. An electro - magnetic permutation-lock
ineclosed within the receptacle to be locked,
and provided with two or more electro-mag-

bo

nets, and an armature having intermediate -

operating connection with the loek-tumblers,
and two or more eleetric circniis connecting
said magnets with a source of electricity, and
an outside eircuit-breaker connected in serial
circuit, whereby an armatuve is moved by
making and breaking cireuits, and the tum-
blers rotated at the will of the operator, sub-
stantially as described.

16. The combination, with a permutation-
lock having electrically-operated tumblers, of
an indicating-dial provided with a hand and
a series of blocks forming the fermini of the
magnet-coils in said lock, the blocks being in
the path traversed by said hand, whereby the
circuit with said magnets may be made and
broken in serial ordcr subst‘mtm]]; as and
for the purposes set forth

17. The combination, with an electro-mag-
netic permutation- lock arranged within the
receptacle to be locked, and having an arma-
ture and a series of magnets in proximity
thereto, of a'series of cireunits conneecting with
the outside of a safe, a source of clectricity,

and a detachable switch or cireuit-breaking

dial, substantially as deseribed.

18. The combination of an electric switch or
circuit-breaker arranged outside of the safe or
vault and eleetrically connected with magnets
arranged within a permutation-lock placed
within a safe or vault, said circuit-breaker
having means, as a metal hand, for shifting
the carrent at will, and thereby rotating the
tumblers of the lock in either direction, as de-
sired, and a dial to indicate the relative posi-
tions or movements of the tumblers of said
lock substantially as shown and described.

FREDERICK SEDGWICK.

‘Witnesses:

* D. H. FLETCHER,
W. S. BAKER.
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