(No Model) o ' —
. r SEDGWIGK. 4 Sheets—Sheet 1.

ELECTRO MAGNETIC PERMUTATION LOCK.
No. 347,068. . Patented Aug. 10, 1886

c{d_ GL"? J;';-f 3‘?

___—r" —_ e _:-_" s —— S = —— - 3
~ i ”H* e ”,”1 Fi'* ”} T f
- et Z ,..-"Hr/ /. 7 : ! ' - e— | : !I : ,-": - X : »
: AN w2y —L"EF W BT R i
¢ N * “—? ' == v | I h Qt - —=p
AN “y | R e > = :
‘_5"—-— - : —— Pl = vy Il” l ".:"..:..:__ — I { \,"‘ r/'y? :E:."'
== et - .|T CTITTE A B 70
~ SooS=mIsis ====I2 @ 2 —— [F e e_?
—_ - F } - - Ry .
= 2 g el (14 2o A ==
: ~ R WO LA RN T e
. - —— - - F . "-... ——
l : ,F { H Eit = _'h-:ﬂ.i_"‘—“" f_—‘o 3{*‘. - {""_":J: ] i ﬂl‘,a:.a/c -:"‘T_-'. I, - \
s | = = _ 4% SN, A
i - " * s e . E _ —
RS B W B EY, =S
. T A @
: ! - §F Iy, f Iy ¥ —_ . =] el Y \ VT e = e e
. - h \ | —— LA S af | S — X
! HJ" * :nl:l’,sv bl T &l i AN T T R =
f _ - |[[ :h* - \ v Ly t \ E;:' re) s r;: m: p - —
- - ’ *l | O g QTR Y ==
A I R et 8 = o0 [ = J
FIRI = &3 = -* —= AR = i
i‘:H | “ . IF! _ﬁ ~ k! 7R .;-’:- .,"r. — ‘ = - N
BV S NGt S—-2 4
BNl S /0 5 G- >
N r— - =TIz It = { ta it T N h —— 2
= z L. > "Jl\_‘.ﬁ;/ (9 Bl o . ey, B ¢
! n A ~ sdl - ::t( " S

R
!‘1
l
2N
{ =
| |I|”
(S
A

g FI”F I l F NC N\ 2N EeE
et 7 — f l - s
a{ﬁ___. = - Iz h : . \% ra H r -_ Sl - , - ‘}l f s = e —
" S = o E " y
- TizIC 2 "'*:T =, E” T —— i
= ' 1 IR S

_ LdiniverzZor:
I ifreesses:

| (M@r . Frederick Sedguwick
C%ria’[ay K LF'letcher,

| /
W | | Vb
/W | ﬂifarney,f.

M. PETERS, Photo-Lithoprapher, Washinglon, DT,




(No Model.) 4 Sheets—Sheet 2.

F. SEDGWIOK.

ELECTRO MAGNETIO PERMUTATION LOCK.
No. 347,068,

. g Patepted Aug. 10, 1886.
gt | [ : = : -fz'—"
I =
Z | /5 T Ve :T =
" = =il === == )%
—— % = Tor—— b&' A
A = =zeya 7 fell ——E *-_:_: f el
: 7 e . _ -5
w4 s i :;::“'rf i *_*;"‘i“ Z j. / -
A d e I Bl S = e = oY
v ——K- =Tl'!i".__‘; 'I:-,. P - iy
L = = :"_i 7
r B fe - SN2 ==
: }I/S'i:i ; 8 . | = .
HI' 'I{ e+ 7 | II= = ’H ' e '
- T |
. [l e L I
/

T 7,
'“:'-"—-_u_.‘_._____ﬂ_’?" “_ cd' II-S dﬁ ——— / / J‘ H *'"/
T ey B NN ' E
A T Jﬁ g A '
== ¢ _ = Z .7‘:-/ @% \
= > = Z,r 0 \ . X !
T - U B 2 — 2. - A AN | " Y ELE =
E & O A ~—N 1 —-:-%— s — /
. ‘Cy.‘l. O O O () 7 ™\ _::h_:"“ ;H ;'E . e o R A
= NP il It it S 2\ N et 7 e 4 AT :I ! f{ 2
_‘:“__.._._ ¥ O @B —_— A = S ARHE ! ‘ = :L AL
T _2;’5'@ ; | Ogl — )5, Vi ::_: = {1 | i “24” | I 1 ; b
ST i i 1 ™ = N \
/4 | \yy I : o

/Petriesses:
fﬁ%m '

T7eereretor:

Frec?eriq/z( Seafﬁgm‘ﬁi
Aer | Gérid'iey & Fiecici e,

AL o ey

M. PETERS. Photo-Lithographer. Washinglon, D. ¢,




(No Model. -
( odel,) 4 Sheets—Sheet 3.

F. SEDGWICK.
ELECTRO MAGNETIC PERMUTATION LOCK,

No. 347,068, Patented Aug, 10, 1886.

sz' N
4
v
N o’ )
A
7 : !
% - A
/ A —
2 7 =
AN 24 = Y 6
7 2 ~
— J T Py
4 4 7= . ’ b
_ A" By 400
N i~ -
af =] i i
—= 4 =
' _Fz:fr..ﬁ'._
O
M ilrnesses: dr2tevrerritor:

%WM\ Frederick .S’ecfjwz'c.é
@WM e C%'r*ié?eyt%]?i’ﬂi‘cher,
.diifc-? radry €Y.

© N. PETESS, Photo-Lithographer, Washinaton, D, C.




(No Model.) 4 Sheets—Sheet 4.

F. SEDGWICK.
ELECTRO MAGNETIC PERMUTATION LOCK.

No. 347,068, 18
ﬁgJQPatented érug. 10, 1886.

=\NE==

:
X
>9—
]
;
!
7
I —_— Ii*I[LiL?! j 1 j | lti'ﬁ.}I
I ! I ;
=3 =
IR il =
IR il =
Al
‘ r T
= = | L6
A=t 1
7 =g o = =
e —] ' = =
= |
SN
f
oot it 11 =
. !
i e A

7 T | T

o - TITIL lire_ U

140, 562 ESFCS” _Lrev erelor:
4 ¢ . . Grecl Zey%ﬂeﬁ

AU 677125

N. PETERS. Photo-Lithographer, Washington, D. C,




(Y

10

20

30

~ture and tumblers.

3
o

4_"1

UNITED STATES PATENT

)FFICE,

FREDERICK SEDGWICK, OF CINCINNATI, OHIO, ASSIGNOR TO JOIIN 1L
PURDY, OF CHICAGO, ILLINOIS,

ELECTRO-MAGNETIC PERMUTATION-LOUK.

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

Application filed Angust L0, 834,

To all whony it maiy concerw:

Be it known that I, FREDERICK SEDGWICK,
of Cincinnati, in the county of Hamilton and
State of Ohio, have invented certain new and
useful Improvementsin Electro-Magnetic Per-

mutation-Locks, of whieh the following 1s a

description, reference being had to the accom-
panying drawings, 1n which—

Figure 1isa front elevation of said lock with
the face-plate removed, showing the respect-
ive parts in the various positions assumed
when the same is locked, the connections be-
ing made by suitable wires and binding-posts
with a dial, Fig. 2 is a rear view ol the re-
volving armature used therein. Fig. 3 18 &
central liorizontal longitudinal sectional view
of said lock. Tig. 41isa back view of the dial-
plate, showing the spindle-connection with
the various ecirenits. Fig., § is a central ver-
tical sectional view of said lock. Fig. 618 a
front view, in detail, of a part of said lock,
showing the parts in position assumed when
the same is unlocked. Ifig. 7 1s a side view
of the crank and pinion interposed between
the armature and tumblers for operating the
latter. T'ie. Sisa view of the inside of a safe-
door, showing said lock attached thereto and
its connection with the bolt-work. Ifig. 9 1s
a central vertieal sectional view of said-door,
showing the manner of connecting the mag:-
nets with the dial for manipulating the arma-
Fig. 10 represents a modi-
fication of Fie. 1, and is a rear view, the back
plate and part of the tumblers being removed,
the remaining mechanism being viewed upon
the line v @, IMig, 11, in the direction indicated
by the arrow there shown. Iig. 11 1s 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 Ifig. 4.

Tiike 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 tnmblers and bolts in ordinary use may be
manipunlated from without the safe when the

Serial No. 141,010, {No model)

closed, and said safe locked or unlocked with-
out the aid of the usual spindle or any direct
and positive mechanical connection through
the door. A farther object 1s {0 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 ithat the lock mechanism may be
manipulated by one knowing the combina-
tion, however distantly e may be removed
therefrom at the time. A still {urther object
is to enable said dial to bhe detached ab any
time, if desired, thus removing all possible
and intelligible means of opcrating said tum-
blers from without. I accomplish said object
by means preferably of & revolving armarure
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 magnefts numbering three or
more, but preferably not more than tour, the
size and shape of the same Deing 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 magnets, respeetively, being
alternately connected by suitable wires with

a series of segments upon a stationary plate
outside the safe, said segments being discon-
nected from each other and properly insu-
lated, while acivenit-wire with & battery-con-
nection unites the opposite poles ol the said
magnets with a knob or spindle adapted o re-
volve upon said plate, and provided with a
hand thereon, which, by the revolution of the
spindle, alternately makes and breaks the etr-
cuit of the respective magnets, and revolves
the armature accordingly,areverse movement
of said dial producing a corresponcing move-
ment of said armature. 1 prefer to connect
said armature by means of a pinion to & sce-
ondary gear havingits axis upon the end ol a
crank, the axis of which is common with thab
of the armature, said secondary gear ¢ngag-
ing in turn with an annular wheel, which 1s
rigid with the first of @ series of revolving
tumblers operating in the usual manner, said
secondary gear having its axis temporarily re-
tained in a fixed position while revolving said
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G contained within the sleeve /.

from,which engages with a notch in an angle- | and 7 , to the end of which is loosely secured

bar or dog forming a part or extension of the
usual gravity ‘‘fence,’’ the stud being released

from sald engagement when the notches 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 crank with the
teeth of the annular gear for a fulerum,which
causes the crank to revolve upon its axis,and
sald 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-
mafter more fully described, and definitely
pointed out in the.claims.

In the drawings, A represents the case of
the lock, which may be construeted of brass
or other metal in the usual manner. Inclosed

~within said lock, arranged, preferably,in a cir-
cular form, and secured to said case by any

suiltable means are three or more, but prefer-
ably four,electro-magnets A’ A2 B B/,C (7, and

D I, the two letters being used in each ecase

to designate the two poles of the respective

-magnets. 1 prefer to connect said magnets

with each other by means of a ring, E, Figs.
o and b5, of soft iron, said ring serving as a
means of securely 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 0’y ¢ ¢/, and d d’, hereinafter more

fully deseribed. Iixtending across from the
opposite poles of a magnet, as B B’, and
rigidly secured thereto by serews 1 £, I place a
sultable Dbar, I?, of brass or other non - mag-
netizable metal, which serves as a support for
one end of a screw, G, Figs. 3, 5, and 6.  Said
screw G 1s inserted from the rear, and is fur-
ther supported by having its head introduced
into a sleeve or socket, 7, of a hollow stud, H,
Figs. 5 and 5, rigidly secured to and forming
a part of a circular serew-plate, H’, which is
adjusted by means of a screw - thread to the

plate A, as clearly shown in the drawings,

Sald sleeve 4 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 themin place.

_ 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 £, tforming a part of the stud H, and
having its bearing upon a third sleeve, N, Fig.
6, which is fitted directly to and has its bear-
ing upon-that portion of the body of the serew
Upon the

5 front or outer end of the sleeve N, and rigidly
secured thereto, 18 a crank, N, Figs, 3, 5, 6, |

by means of asuitable wrist-pin a gear-wheel,
O, adapted to engage the teeth of the annular
gear-wheel, M.
G between the bar F and the sleeve N (better
shown in Fig. 5) I place a fourth sleeve, P, to
which 1s rigidly attached a small pinion, Q,

(better shown in Figs. 2, 3, and 6,) which in
turnengages with the wheel O. " Itach 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 secured thereto, I place a re-
volving armature, R, preferably provided with

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

clearly shown in Ifig. 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', cc’;and dd’, whichlattershould

Upon that part of the screw

75

be made concentric, as shown, with the axis -

of said armature. I preferto have theends+’
1" 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 7’ is a spring, R/, Fig. 2, the normal po-
sition of which is even with or within the arc
of the circle deseribed by said arm, a noteh or

recess, r, 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 1t acts as a brakeupon said armatuvre,
and thus prevents the former from wavering.
The circuit being broken, said brake or shoe
resumes 1ts normal position, and the armature
18 again free to revolve without friction.
Exterding across lengthwise of the lock be-
tween the cross-bar I and the magnets A" A2,
and outside of the wheel O, T place a bolt-bar,
S, constructed as shown,with slots s ¢, Fig. 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 (i, while 4
pin or stud, o, Fig. 6, which is an extension
of the wrist-pin or axial bearing of the wheel
O, is extended through the slot ', and by its
movement, when the erank-arm 72" 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 usual bolt-work upon
the safe-door U, $*S* being the bolts, S* S¥the
cross - bars connecting the same, while §* §°
represent the ordinary shears or erank-levers,
pivoted at s’ &’, between the free ends of which
the bolt 8’ is interposed, as shown, when the
sale 18 locked, said shears having their oppo-

site ends pivoted at s' s' to links §* &, which,
1n turn,are rigidly secured to the eross-bar S2

Pivoted to the pole-extension d', Fig. 1, at

t, 1s an. “‘angle-bar,”” T, an arm, t, I'ig. 3, of

which is extended back across and above the
tumblers I, J, K, and I, forming the usual
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fenee, which is so adjusted as to drop into!

the usual notches in the periphery of said
tumblers, when the same are brought into
proper alignment therewith, three of Said
notches, 7, L, and /, being Shown in I'ig. 3,
while the uottud lllltS in I ig. 6 indicate all in
alignment. HSaid angle-bal T has a down-
wardly-curved extension, 1", formed as clearly
shown 1n Fin 0, and provided with a lug or

shoulder, 5 mld a noteh, 7, Figs. 1 and 6. An
{,,&Lenqmn, o', of the stud o,, I‘lg, 7, made to

conform 1n shape to said noteh ¢, is caused to
project outwardly to a sufficient extent to en-
gage said noteh, as hereinafter shown, Ifig.
1 representing the same 1n engagement there-
witll,

Projecting later le]y from the stud H, Fig. 3,
and rigidly attached thereto, is a 2 stud or pPro-
jection, 2/, in close 131*05;imity to the tumbler
I. Ascrew,i,whichisintended to abut against
sald stud 2 in the usual manner, is secured o
the tumbler I, thus forming an initial point
from which to calculate the permutation of
the tumblers. Other serews, the heads of
which project 1n the usual way from the tum-
blers J, I, and I, as clearly shown in Figs, 3
and b, e_
mani pu]ated through the revolution of the an-
nuiar wheel M and 1ts tumbler 1, thus com-
pleting the ]wl l'nutai'ion

A’ Tigs, 1, 5, and §, represents a plate, of

Vulmmte or Dthu 1NnSsH Ll,tmn material, secured

to one cnd ﬂt' the case A, o which binding-
pOS[S «, 07,
ing 111%11].*1‘1.@11 by said plate from the lock-case
A, A fifth binding-post, Iig. 1, passes
through the plate A" and is serewed, as shown,
into the case A.  One end of each of the he-
lix-wives «’, 4", ¢, and ', respectively, is con-
nected wit u on of the blmlmﬂ -posts a* b ¢
in the order named, while one end of all of
the helix-wires « &' ¢' &', Iig. 1, the respect-
1ve colis of which are designated by the let-
ters A% B, ) and I, is &eenled to the case
A by means of the serews @ b ¢ @, thus ena-
bling a circuit to be formed bebween any one
of the binding—j_msts a’, O, ¢, or ” through the
magunet with whieh the same is connected, the
lock-case, and the binding-post a' ‘onnected
with the binding-posts &, %, ¢, &*, and «¢' are
insulated wires A’ , B, D3 and A° four of
which arve carried Lh}_ough the door U, I'1gs. S
and 9, ol the sale, 1n the manner clearly shown
111 sald last-named figare, 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 Ifig. 1, as it 1s obvious that an elec-
tric eirecutt may be completed with equal fa-
cility through the walls of the safe and lock-
case A. 1'1g. 9showssuch a construction,the
binding-post «' therein corresponding to a* in
Hig. 1, (the latter of which 1s used in said fig-
ure merely to show an operative construetion, )
in that 1t connects directly with the metallic
plate of the door U. |

able the tumblers I, J, and K, {0 be |

s, and 47 arve secuared, the same be- |

!

o g
S

V, Figs. 1 and 9, is a battery-cup, which 1s
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, I1gs. 1, 4,
and 9, of vualeanite or like insulating material,
provided with binding-posts a' @ 0° " ' to

the opposite side of which 18 rigidly secured

by means of screws or rivets o, IFig. 1, a se-
ries of metallic blocks or seg meuts o'y g, 4,
arranged 1n cireular form, an equal 11111111)6‘1 of
which are alter nately connected with the wires
connecting with the binding-posts «’, 0%, ¢, and
d°, and for the purpose ol designating said con-
nection and the various circuits which may be
formed thereby said segments or bloeks w' are
also marked with the respective letters used to
indicate the wires with which they conneet—
viz., AY, B, (%, and D°. A metallic knob, X,
provided with fthe usual graduated dial, X,
Fig. 1, 1s attached to the opposite side of said
insulated plate W by means of a spindle, ,
I'ig. 4, extending through the same. Rigidly
attached to the spindle x in any well-known
manner so as to revolve therewith 18 a hand,
y, the end of which is so adjusted as to be
brought into metallie contact with the plates
1w as sald spindleis rotated, said blocks or seg-
ments « being arranged concentrically with
the spindle . The wire A’ is connected di-
rectly with said spindle, so that an electric
circult 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 brought in contact
with any one of the six termini of each of sa1d
wires. Thus it is obviousthat the revolution
of the knob X would alternately make and
break the cirenit four times with each of said
series of magnefs 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 nnmber
of said segments or blocks may be increased
or diminmished at will; bnt 1t should be some
multiple of the number of magnets employed,
in order to caleulate the various permutations
or combinations therefrom. A number of
segments corresponding to that of the magnets
would serve to rotate the armatnare equally as
well as a greater number, the merease tend-
ing only to effeet the complexity of the per-
mutatious.

I have deseribed a circular dial with a ro-
tating switch mechanism or circuib-breakerin
connection therewith as the method most ap-
proved by me for manipulating the tumblers
by eleetro-magnefic 1ntluence; but 1 do not
confine mysell to said method, {for the reason
that I should regard any switch-mechanism or
circnit-breaker whereby one would be enabled
to execite said magnets 1n a definite or deter-

mined order as a mere variation and inferior
substitute for sald device,

For convenience in actual practice, 1 prefer
to secure an insulating-plate, W/, I'ig. 9, to
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the outside of the szife-door, to which are at-
tached 1n the usual way binding-posts ¢® a'® &
¢' d', thus permitting the wires A A“ B ¢ D?

B to be detached when desired.
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Having described the varions parts of smd
mechanism in detail, I will now proceed to
describe the operation of the same.

It 18 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 1in 2 locked position, as shown in
Fig. 1, the alwle bar T is raised, thereby

causmg the pin ¢’ to engage with the notch t,

by which 1t 1s held in a Stdtl()l]"lly 1)051t1011
untll 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-

tion, a,nd said wheel at the satme time being
1ev01ved by the pinion Q, attached to the ar-

mature If, the annular wheel M is thereby

caused to rota,te, which, in turn, actuates the
tumblers I, J, K, and L, according to the direc-
tion and extent of its movement. As stated,

the stud A is the initial point from which the'

permutation 18 calculated, and hence it fol-

lows that said tumblers mfl,y be ‘‘set up’”’ by
revolving said knob a sufficient number of
times 1n one direction to bring the screw 4’ in
contact with thestud A',and the remaining tum-
bler-screws into engagenment with each other in

thelr respective order—allowance being ma,de-

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, 1t being understood that in the

~device as shown a greater number of revolu-

40

.50

5

- of the annular wheel M, it 18 caused to assume

tions of the dial would be required to eftect

the same result, by reason of the interposed

gears O Q,than if the armatnre were connected
directly to and made to revolve in nunison with
the driving-tumbler, which may be accom-
plished by providing a different mechanism
for actuating the bolt-barS. When the manip-
ulation of the tumblers is completed and

their notches brought into alignment, tvhe

dropping of the fence {' therein at the sane
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 ¢’
being 1n the notehes of said tumblers, the first

r ‘“driving’’ tumbler,

fixed position, l]ms causing the axis of the
wheel O {0 move, said w heel 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, ::md,' having its fulerum upon the teeth

the position shown 1n Ifig. 6, while the pin o/,
bearing in the slot s’ of the bolt-bar 8, retracts
the latter, as shown in said ficure, at the same

‘time being in positive contact with the exten-

sion T of the angle-bar T, the fence ¢’ is, for

L, of which is rigid
w1th the wheel M, the ]attel 1s thus held in a

| the tlmt, being, held securely within the tum-

bler-notches. Sald extension also tends by
its gravity to insure the dropping of said
fence, when desired. A reversal of this move-
ment ‘‘shoots’’ the bolt 8, 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 tumblels thus preventing
the fenee from again f.:LlImg, and locks the
safe. |

I do not confine myself to the speclﬁc ar-
rangement of said mwnets nor to the use of
a revolving armature Tor rotating sald tum-
blers, as the same may be accomplished by
means of a reciprocating armatuare, R, Figs.
10 and 11, said armature being sustained in a
pendent position, as shown in said Ifig. 10, by
means of a stirrup, +, Fig. 11, and shown in
dotted lines in Fig. 10 sald stirrup being
loosely secured to the axis formed by the pm

or screw (, by means of a loose sleeve, 2.

Tn addition to the action of gravity of the ar-
mature R, which 15 loosely hinged to said stir-
rup at »°, the latter isnormally held in an up-
right p031t10n by means of a spring, 1°, (bet-
ter shown in dotted lines in Fig. 10 ) which
bears upon & notch or ﬂat surface upon the
sleeve r*. A cross-arm, ', is attached to said

ar matme R, near the extremlbles of which are

projecting teeth or nawls 2 %, adapted to en-
gage with a disk, M, rigidly attached to the

tumblel L, said dlsk being in lien of the an-

nular wheel M. The peuphely of the disk

‘M’ may be notched or smooth; but I prefer it

as shown, and in lieu of said eﬂged teeth. »° 2
reversible pawls may be employed. A’ B
are electro-magnets, connected by means of
wires A* B® to insulated plates «' 1° attached
to the plate W, Fig. 12.
or opposite polesof said magnets are connected

The terminal wires .
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with the lock-case by wires « b* and screws

a’ U, respectively, Figs. 10 and 11. . Instead of
placing the segmental blocks w’ ¢lose together,
as shown in Fig. 4, 1 separate them, substan-
tially as.shown in Fig. 12, and connect them
all to the circuit-wire A“ ‘which is connected
with the lock-case at . _
nected by a wire, 2/, to an insulated plate, a7,
adjacent to the plates ¢’ 1°, and adapted to be
connected with one or the other in turn by
means of an ordinary switeh-pin, 2°, which may

be inserted in one or the other of the perfora-
tions ' a', thus completing the cireuit 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

', and the pin #* is inserted, as shown, the

magnet A’ is excited and the armature at-

tracted thereto. Assaid armature 1s pivotally
the

connected with the end of the stirrup 77,

former 1s first moved upon the axis of said
pivot, as offeunﬂ' 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

The spindle x is con-
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stirrup-axis, thus actuating the disk M.
the hand Y (which, in this construction, may
e revolved continuously in the same direction,
if desired) passes from one block ' to another,

the circuitis broken, and the spring+”,as well

as the eravity of the armature,causes it to re-
sume its normal position until the circuit is
acain 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 belng re-
versed upon removing the pin to the other
perforation and completing the cireuit with
the opposite magnet, thereby enabling one to
manipulate sald tumblers at will according to
the number of revolutions of the hand Y and
the position of the pin a’. Moreover, I do not
regard myself as confined to the particular
mode described for throwing or retracting the
bolt-bar, as 1t may sometimes be found de-
sirable to connect the fence ¢ direetly there-
with by means of the link ¢/, Fig. 11,in which
case the movement of the tuambler 1: atter said
fence shall have engaged with the noteches in
the several tumblers will shoot or retract the
bolb as desired, a gnard, #, being preferably
attached to the lock-case to prevent said fence
from falling out of the notches in the event of
the safe being overturned while logcked: or
sald result may be accomplished 1n various
other ways which would suggest themselves to
one skilled 1n the art,atter having familiarized
himself with my invention.

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

It 1s apparent from the foregoing that said
tumblers may be manipulated and the safe
locked or unlocked by a person at any dis-
tance thereirom, while the dial may be re-
moved and disposed of as desired, thus pre.
venbing anyintelligible meansof operating the
combination (even were 16 known) by others
than those having custody of the dial.

Having thus described my invention, what
I claimy, 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 electrical connections from with-
out, an electro-generator and switching de-
vice whereby said magnets may be excited
from withount the safe, and an armature actu-

ated thereby for imparting wmotion to thel

As | tumblers of said lock, substantially as and for

the purposes specified.

2. Anelectro-magneticpermubation or coms-
bination lock provided with a series of clee-
tro-magnets arranged therein, suitable cice-
frical eonnections from without,and a battery-
cup, whereby said magnets may be excifed 1n
regular order from without the safe, and a ve-
volving armature actuated therveby for impart-
ing motion through suitable gearings to a se-
ries of tumblers in said lock, substantially as
and for the purposes set forth.

a. A permutation -lock 1n which are ar-
anged a series of electro-magnets which serve
to actuate an armature connected by interme-
diate gearsor equivalent means with thedriver
of & series of tumblers, sald magnets being
electrically connected with a cireuit-breaking
mechanism outside of the safe, and o battery-
cup,whereby motion may be imparted to said
tumblers as desired by sueceessively manipt-
lating currents of electricity in regular suc-
cessive order through said magnets, respect-
1vely, substantially as described.

4, An electro magnctic permutation-lock
consisting of suitable magnets arranged there-
in, an armature in position to be actuated
thereby and connected with the driving-
tumblers, and a dial-hand and battery electrie-
ally connected with said magnets from with-
out the safe, the revolution of said dial sery-
ing to alternately bring said hand into elee-
trical contact with the terminal wires of said
magnets 1n regular order successively, sub-
stantially in the manuner and for the purposes
speciiied.

5. An electro- magnetic permutation-logk
provided with suitable electro-magnets ar-
ranged in a cireular form therein, having their
pole-extensions concentric with a revolving
armature geared to the driving-tumbler, elec-
trical connections with said magnets, and abat-
tery-cup and revolving dial ountside of the safe,
said dial being provided with a hand uponits
spindle,connected with the circuit-wire,where-
by the circuit may be opened and closed with
said ecirenit-wire and either ol saud magnetsin
an order to correspond with and be deter-
mined Dby the numbers upon said dial, sub-
stantially as described.

6. An electro-magnetic combination or per-
mufation lock provided with a series of re-
volving tumblers, a revolving armatare con-
nected therewith, electro-magnets in eicetrical
proximity thereto, means for connccting tie
same with a battery and dial outside of the
safe, and a system of segments representing
the termini of the helix-wires{rom one pole of
said magnets, respectively, sald dial being
provided with a hand adapted to revolve
therewith, the revolution of which serves o
make and break the eireunit in a regular suc-
cessive order, accordingly as the same 18
brought inbo contach with said segments, re-
spectively, substantially as deseribed.

7. In an electro-maguetic permutation-lock,
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the revolving armature R, provided with a

spring, R/, constructed and arranged as and -

for the purposes speciiied.

3. The combination, in an electro- magnetic
permutation-lock, of 2 series of electro- -Mag-
nets arrangedtherein, a revolving armature in
clectrical pwumliy therefo, means for con-
neeting said armature to the driver of a series
of 1‘013%111# tumblers, a crank-connection with
the bolt- bar and a dial and segmental switeh
outside of the s safe, with snitable conneeting-
wires and a battery-cup whereby the blochlnﬂ
device of multiple bolt-work may be mfmipu-
lated from without the safe,-substantially as
descrlbed -

9. The ecombination, 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-cup, and rotary switeh-dial, of
a revolving armature having a pinion rigidly
secured to its axis, said pinion engaging a
gear-wheel upon the end of a
common axis witn sald armature, .md gear-
wheel engaging in turn with an annuiar gear
attached to the driving-tumbler, a notched

angle-bar, T, fence ¢, extension-stud o o/, and
bolt-bar 3, with a suitable bolt, all.constructed

’Llld arr anoed sub&.t’mtmlly as Spemﬂed

" 10. The combination, inapermutation- lock
of the usual rotating tumblers electro- ma,g
nets arranged coneentmc‘ﬂly with the axis
thereof, a revolving armature, gears Q, O, and
M, eranlk N’y bar S, and erank- -pin extension,
with angle- bar T, fence ¢, wires A* A’ I3 D"

(%, a battery-cup, and a rotating dial and

Sw:ltch substantially as desecribed.
11 In an electro - magnetic- permutation-
lock, the rotating dial ’\"' 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 ]OCL, SubSt‘ll]t]ally
as descmhed

12.
netlc permutation-lock, of the segmental blocks
w’, the metallic hand Y revolving dial-plate
\’, and a battery, snbstantmllv as described.

13. An electro-magnetic permutation-lock

placed 1nside of the 1eeeptacle to be locked, a
series of circuits connecting electro-magnets
in proximity to.the lock- Lumblers with an
electro-generator and a circuit- breaker oper-
ated from the outside of said receptacle to
move an armature inside thereof and actuate

crank hwmg a

The combination, with an electro- mag-

»
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the lock mechanism by manipulating said out-

side circuit-breaker to bring different magnets

In circuit, 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 6wo or more
magnets, and an armature in proximity there-
to, said ma anets being excited by outside cir-
cuts a cir cuit- br-eq,],.er, and electro-generator

to move the armature, and thus ploduce a
tumbler motion and ad] usbment, substantially

as deseribed.

15. An electro - magnetic permutation-lock

inclosed within the 1 'eceptacle to be locked,

and provided with two or more electro-mag-

bo

nets, and an armature having intermediate

01)01‘31311]0 connection with the ]oeL tumblers,
and two or more eleetric circnits connecting
said magnets with a source of electrieity, and
an Outsvde circult-breaker connected in serial
circuit, whereby an armaturve is moved by
makin and breaking circuits, and the tum-
blers lotated at the will of the oper ator, sub-
stantially as described. |

16. The combination, with a permutation-
lock having electrically-opemted tumblers, of
an indicating-dial provided with a hand and
a series of blocks forming the termint 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

75

80

35

broken in serial 01‘(101‘ Subst‘mtm]]} as and

for the purposes set forth

17, The combination, with an electro-mag-
receptacle to be locked, and having an arma-
ture and a series of magnets in proximity
thereto, of a series of circuits connecting with
the outstde of a safe, a source of clectricity,

and a detachable switch or circeuit-breaking

dial, substantially as deseribed.
18 The combination of an electric SWlLeh or

| netic permutation- _locL arranged within t_he |

°N

cireuit-breaker arranged outside of the safe or

vault and electrically connected with magnets
arranged within a permutation-lock placed

within a safe or vault, said cireunit-breaker

having means, as a meftal hand, for shifting
the current 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

locL substantially as shown and described.
FREDERICK SEDGWICK.
Witnesses:
- D. H. FLETCHER,
V. S. BAKER.
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