&, /707500,
* Fermmntaton Lock. *
248501 - Fafenfed _/EZ{Z/ 18,1864 .

L NN
SIS SN
£n

£
E
! = = =T = = = -~ =N
B g IS '
% E;: _-— —:.—-h-q:- —-‘-_--_1: -::r:r £§
S IS \
AN gy AP 2
\ 7 s
"\

i

EANNNANN

- = .
> fﬂt f////;é%;%?é%%i:
N

e VAl (Ll LT

| fj{"‘ -
N7
Z1

AR ALY
NASSANANNND

Fresesses. -

cad L Ay

AM. PHOTO-LITHO. CO. N.Y, (DSBORNE'S PROCESS)



L = Ty - . Tl _-_-‘m! —

-_—H—-'._

T NG SR W

UNITED STATES

PATENT UFFICE.

GEORGE HOPSOY, OF BRIDGEPORT, CONNECTICUT.

IMPROVEMENT IN LOCKS.

Specification forming part of Letters Patent No. 43,5918, dated July 12, 186 1.

1o all whomnv it may concerm.

Be it known that I, GEORGE HOPSON of
Bridgeport, in the (,01111133 of Tairfield and
State of Connecticut, have invented a certain
new and useful Improvement m Locks, 1n-
tended more particularly for use on the doors
of safes, banks, and the like important struct-
ures; and I do hereby declare that the fol-
lowing is a full and exact description of the
construetion and operation of the same.

The accompanying drawings form a portion
of this speecification. o

Figure 1 1is a frout view, with portions re-

- mo_ved to show the interior or ganlzation, Ihg.

2isahorizontal sectionon the lineS Sin Kig. 1.
Fig. 3 is a cross-section of the shaft near its
rear end.
portion of two of the guard wheels D on the
line 5 S 1in Fig. 2.

Similar letters of 1efu{mce indicate like
parts 1n all the drawings.

Tints are employed to aid 1n distinguishing
parts, and do not indicate the materials em-
ployed, which may be of any ordinary chal-

acter. -
My lockis of the class known as ¢ dial-locks,”

“which locks are operated without the aid of a

key. 'I provide a stiong and convenlent
handle, by which the shaft may be grasped
and made to perform all the functions, both of
rightly adjusting the guard-plates or tum-
blers in the tock, and also of communicating
the proper force to the bolt to move 1t. The

bolt has attached to it a guard-bar which trav- |

crses across the back of the lock. 1t carries

also the tongue or fence, which abuts against

and enters the guard-wheels or tumblers, and
a rack by which it receives motion. A pinton
gears with this rack, and when acted upon by
certain spurs on the shatt runs the bolt. The
shaft is made to revolve and slide 1n and out.
When ip, it forms an abutment or stop for the

onard bal" 1t earries .the spurs, an anti-iriec-
tion tube, an index-plate, and a handle. The
onard-wheels and the pinion turn upon 1t as
their axis. It has a collar to limit its motion
endwise. The spars are made to slidein the
shaft if violently pulled or pushed, and are
forced out with a spring. They take hold
of but one wheel or pinion at one fime and
turn it.  The anti-friction tube is held {from
revolving by a piu or nipple in” the casing of
the loch, wlizh fits in'a groove in the tube.

Fig. 4 is a magnified section of a

Its object is to protect the w hedb atter they
are set from being influenced by the motion
of the shaft. The guard-bar on the Lolt pre-
vents the tongue or fence from being pressed
against any of the guard-wheels until the
spurs which move them are withdrawn from
the entire series. 1t 1s strongly attached to
the bolt and abuts against the shatt, or, rather,
against the tube thereon, until the spurs enter
the pinion, when it is at hiberty to pass across
the end of the shaft. Itach guard-wheel is
made with false notches around its outer edge
of irregular depths. Iach has one true or

-deep notch to receive the tongue of the bolt.

FKach hasalso one pin running thronnh 1t, and
one or more notches on its inneredge, or around
the bole 1in 1ts center adapted to receive the
spurs. These guard-wheels are free to turn,
and are placed in the casing alternately with
certain fixed disks, and all are pressed gently
together by a b[)llllﬂ and prevented from re-
volving by friction. These disks, whichI have

termed ¢“fixed,” are allowed to move shghtly,
but not torevolve. Theyhaveeachoneor more
ears fitting into corresponding recesses in the
case, by which they are held from revolving.
Their use is to keep the guard-wheels properly:
apart and to hold them in the positions in
which they are left by the spurs. The pins
in each wheel project through so as to inter-
lock with each other, and are so made and set
that the surfaces which come in contact shall
all be in line. The wheels can be tmnapobed

and the combination varied.

In the drawings, A represents th(., fixed cas-
ing of the lock, |

B represents the shaft, which 1s {ree to turn
therein, and .:1130 to move endwise toa limited
extent.

A collar, b, serves, by the aid of the ’Ld]&-
cent p‘u‘t%? Elll‘a,ll“‘(,d as represented, to limit
the endwise movements of the shaft. -

B/ i1s a stout handle, by which the shaft is
operated. The latter stands on the exterior
fuce of the door. The lock itself 1s on the in-
terior face, or near the interior face of the
door, and is well guarded from violence aud
from access by drilling. A head, B’ ison the
extreme rear end of B. It serves to retain
the tube K, which envelops that portion of B
which is beyond the spurs €/ €2 This tube
travels endwise with everyendwise movement
of B,but does not rotate therewith, being pre-
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~vented from doing so by the presence of a
projection, ¢, from the casing A, which stands
11 a grogve, k, 18 shown In ng 3. |
¢’ (2 are spurs carried in the shaft B and

projecting therefrom on opposite sides. They

are hinged or mounted on pivots ¢’ ¢, and are

urged outwarid by a spring, C.

D D, &e, are guard-wheels or rotating

disks, which serve the function of such disks

as usually are employed in this class of locks,
which 1s to prevent the withdrawal of the

bolt except when all are rightly arranged.

Itach has a deep noteh, d? and a number of
false notches, d*,on its exterior edge, and each
has two notches, d’ d? on its interior edge
corresponding with the spurs C/ C2, -These
two spurs C/ C? are not alikein form. I make

one broad and projecting but a little way ; the

other narrow and projecting to a greater dis-
tance, as indicated in Fig, 1. The notches d’
d?, onthe interior edge of each guard wheel
1), correspond in form to these spurs, so that
there 1s but one position of the wheel D which
¢an corres_pond with any glven position of the
shaft B.

LB, &e.,are friction-rings standing between
cach of the guard-wheels D, as represented,
and prevented from turning by their projec-
tious ¢ ¢, which extend into comesyondmg re-
cesses ¢ o In the interior of the casing A.
These recesses allow the rings E to move 50
as to adjust themselves to any wear of the
cuard-wheels D, but do not allow them to
turn with those wheels. They remain and
create a constant friction, which tends to hold
the guard-wheels D in an3 position in which
they may DLe left by the other parts.

M is a spring which exerts a constant press-

pressure holdsall the guard-wheels D and fric-

‘tion-rings HE intimately together, but not so

tightly as to prevent the gmud wheels D from
bem g turned by a force directly applied for
the pu. pose. The {front face of the front frie-
t.on-ring, I, rests against an annular plate B/,

which is prex entvd from tarning by projec- |

tions.entering the recesses « in the same man-

ner as the friction-rings I8. The front face of

th's plate E/ rests aﬂamst a stout gear-wheel
or pinion, If; and thub tends to prevent its mo-
tion also, except when a force is dlrectly ap-
plied to turn it. |

G is the bolt,and G’ a 1"ack which is a pro-
longation of ihe same. The teeth of thisrack
! mesh into the teeth of the pinion IF,so that
on -drawing out the handle B’ so that the
spars C/ C? shall enter the recesses f* /2 on
the interior of the pinion I, the turning of the
shaft B will turn or tend to turn the pinion I,
and by the aid of the rack G/ mthdmw 01‘
tend to withdraw the bolt G. |
- H 18 a fence, knife-cdge, or tongue fixed
firmiy-to the bolt (x 1n the position leprebent
ed. 1t stands in such a position as to present
1ts edge simultaneously across the peripheries
of all the guard-wheels D whenever the bolt
G 13 withdrawn.

- these pins O.

- If the guard-wheels D have

' been previously so arranged that the deep
noteh d° on each coincides exactly with the
position of the fence or tongue H, the latter

will be received into these notches and allow
the bolt to be withdrawn to its full extent;
but if one or more of the guard-wheels D is
in a wrong position, the tongue H will meet

the edge of that guard-wheel and may enter
one ()f the false notohes d', but will not allow

the bolt to be mthdmwn to a suﬁhuent CX-

tent to unloek the door.
- I'is a stout arm, fixed on the bolt G and on

the fence or tonnue H, and extending along
the rear-face of the locla: in the position repre-
sented. It serves to brace the fence H very

~securely, and by striking against the tube K
~prevents the throwing back of the bolt G Ly

any violence or by any ingenuity until the
shaft B and its attfldlmwts Are dlawn out to

‘their proper extent.

O O are pins soldered or othermbe firmly

'ﬁv{ed in each gnard-wheel D, so as to project

from each face thereof. Half of each pin is
filed away, as represented, so that the acting
surface on that part of the pin which projects
on the front side of each guard-wheel is ex-
actly in line or in the same plane as the act
ing surface of that part which projects on the
rear side of the same guard-wheel. This con-
dition'is shown very plaiuly in the magnified

view, Ifig. 4. A circular recess is produued

in each of the guard-wheels 1n the path of

somewhat longer than would be otherwise

practicable without mereasing the thickness
of the lock, and allows the maintenance of a
proper thickness, and, consequently, a proper
- strength in the other portmns of e*’lc,h of the
ure on the rear face of the back plate. This !

ouard-wheels.

P 1s a slight arm, notched as 1‘epre°~ented
and serving as a guide to indicate the proper -

position of the Sh&hf‘t B in its endwise move-
ments. The arm P is hung on a lever and
pressed by a slight spring ﬂ“alIlSt the circanlar
base of the handle B.

Opecration: The bolt being thruqt out by

turning the handle B’ 1)10perly while 1t is-
“drawn out to 1ts full extent, the door is locked,

“but the tumblers are as 3(,13 in the pomtmn
which allows the bolt to be readily withdrawn

by a reversed turn of the handle, and before

leaving the door it is well to thmw the tum-
‘blers into some different positions. I do this

by pushing the handle inward, so as to press
thie rear face of spurs O’ C* against the front
of the forward guard-wheel, D. This takes it

out of contact mth the plmon I*, and allows

it to rotate without produun o Em} effect until
it arrives to that position in which the spurs

7 C? coincide exactly with the corresponding

notches on the interior of the forward guard-
wheel. When this point is reached, it imme-
diately enters and engages therewith. I now
turn it continuously around from right to left,
making several complete revolutions. The
effect 1s to cause the front guard-wheel to re-

volve alone until its pin 0 strikes thie pin of

This allows the pins to be
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the next, then to cause both of these to re-
volve until the pin on the second strikes the
pin on the third, and then to revolve all three

until the pin on the third strikes the pin on

the fourth, and so on until all are moved
xlmultaneousl y. Inthiscondition the notches

~d’ d? are all In line, and I now stop the rotat-

g movement and thrust the handle B/ bodily
inward. This moves the shaft B and its at-
tachments freely inward to its full extent.
I then turn in the same direction a little far-
ther, which has the effeet to turn the rear
guard wheel, D, directly and the others indi-
rectly by the_ aid of the ping O, and to leave
them In uncertain positions. The parts are
now 1n the position represented and the door
is etffectually locked. 1heownerand his proper
contidental clerks are previously instructed
how to open it.
to prevent all others from opening it, either
by violence or skill.

The process of un! ockmg 1s as fo.lows: I
seize the handle B’ and give it several tums
from left to right. This brings all the wheels
into the position described—that is, so that
the pin on each is fairly in contact Wlth the
pin on the next, and that all turn together.
If T am certain’ ‘that the guard nheels D
have been left exactly in- that position, this
preliminary operation of turning before COm-
mencing to unlock may be dlbpenqed witls.
I now commence to turn farther in the same
direction, and when at theright point to leave

1he rearmost guard-wheel, D which is deter-

mined by Observmn‘ the numbers on the dial
outside, which numbers must be previously
known to the owner of the lock, but must not
be accessible to the public generally. I sus-
pend the operation of turning for a moment
and draw out the shaft B aud 1ts connections
to the extent indicated by the space between
the notch 1 and the notch 2 on the arm .

This operation takes the spurs C/ C? out of

contact with therearmost guard-wl e I, D, and
a further turning of the handle B’ causes
these spurs to act directly on the second

guard-wheel, turning it and those in front of

1t a8 before, but leaving the rearmost quiet.
In this condition I turn until the proper point
1s reached in which to leave the second guard-
wheel D, and then suspend the turning and
draw the shaft one notch farther out. I re-
peat this operation until I have left the sixth
notch, and consequently have adjusted all the
tumblers. I now very readily draw out the

- handle farther and turn it so as to enter and

take a secure hold of the pinion IY, when a
little fartlier turn, made with proper force,
withdraws the bolt by the action of the rack

G’, 1t will, of course, be understood that the

handle B’ i\, In part at least, a cylinder, and
13 gradua’ed and numbered or lettered, 50 as
to conveniently indicate the positions dEblI‘E'd
and the several points at wbhich it should
stand to allow all the several guard-wheels D
to be left 1n their proper positions must be

My arr angement 1s intended

=

| B

opening

carefully observed when the lock is adjusted

any violent thrusting or pulling force.

01 " _ ., 3

and be communicated to the owner of thelock

1n writing or otherwise, so that he shall Le
able to adjust his bandle in the preper po-
sition at each stage of the operation.

By opening my lock, which can be readily
done from the rear side of the door when the
door is swung open, I am able to echange the
positionsof my guard-wheels D at pleasure, and
every such changeinvolves anew series of num-
bers or letters, by a knowledge of which the
lock can be opened. Ifat any time the owner
has reason to suspect any improper party
has gained a knowledge of the means of
his lock, he has simply to make
this change and fd,n'nlldllze himself and cler l-.

with the new numbers or letters.

- It will be observed that the friction rings E
are necessarily open at the point where the
fence H enters them, This condition is plainly
indicated in Ifig. 1.

Some of the advantages due to certain fea-
tures of my invention may be scparately
cnumerated as follows:

Ifirst. By reason of the shaft B and handle

B/, being adapted to both adjust the parts

and apply the force for moving the bolt, my
lock 1s made very efficient and snnple |

Second. By reason of the spurs C/ C2,
mounted and operated as deseribed, I insiire
their proper mtroduetion into the correspond-
Ing notches or recessesin the guard-wheels D
and pinion I*, and at the same time provide for
their becoming inefficient by their sinking into
the shalt B whenever they are subjected to
The
spurs are sufficiently beveled or rounded, so
that on violence being applied to the handle -
B’, either to thrust it in or pull it out im-
properly, the inclined faces of the spurs acting
against the mner edges of the guard- wheels
mll deflect the entlre spurs inward by the
compression of the spring C, and thus save -
thre works of the lock from any serious.injury.

- Third. By reason of my tube K, arranged
as specified, I insure the protection of the in-
ner surfaces of the gunard -wheels D from being
influenced by the rotation of the shaft B after _

they have been set in place.

Fourth. By reason of my guard-wheels D,
with their interior notches, d’ d?, and pinso, ar-
ranged as represented 1eldt1vely to each other,

.'and to the several connections, I am able to

adjust the whole with cer mnty and with deli-
cacy by alternately turning and drawing out
without necessitating more than one or two
complete revolutions to properly set a large
number of wheels, and am certain that the
shaft or operating part matches but in one
position, while it distributes the turning-strain
equably on opposite sides of the centel

Fifth. By reason of my pins O having one-
half of their projecting ends removed, lea,vuw
the part oue side of the plane on the axis at
one end, and the other side of the same plane
at the other end, so as to be adapted to apply
cach to 1ts nmghbor in the manner represent-
ed 1n Ifig. 4, I am able to transpose the gnard-



wheels D, and thus to very readily change the.

combination of my lock, and yef preserve such
a relation of the parts that the proper position
in which to leave each shall coincide exactly
with some one of the number or marks on the
oraduated 1index.

Sixth. By reason of the gunard-bar 1, ar-
ranged as represented, I iusure that the fence
or “ﬂdld plate H Calmot be forced against the
edfres of the guard-wheels D nln_]c thhe oper-
ating-shaft B is in the position for moving or
fee]mﬂ‘ them. - |

Sevent. By reason of the semicircular or
curved form of the fulse notches d*, and the
corresponding form of the edge of the guard
H, I am able to introduce a greater number

of false notches in the periphery of cach of my

wheels D than would be possible were the or-
dinary rectangular form adopted.

Having now fully described my invention,
what Iclaim as new therein, and desire to se.
cure by these Letters Pa,tent i1s as follows:

1. In combination with the shaft B and
guard-wheels D of a dial lock, the spurs ¢ and
¢?, or either of them, so arranged as to rotate

the tumblers thereby, and to retreat or sink .

]
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into the shaft, substantiallyin the manner and

for the purpose above specilied.

. The arrangement of the tube Krelatively

to the shafv B, Tead I’ and ouard-wheels D,

or theirres pectwe equiv alents, as hcrem sp(,u-

fied.
3. The series of guard-wheels D, with the
differing notchesd’ d? and thepins O, arranged

relatively to the shaft B and spurs €/ C5 so

as to operate in the manner substfmtn]l} as

herein specitied. | -
4, In a dial-lock, the within-described ar-
rangement and form of the pins O, whereby

their working-fiuces on opposite sules of a
onard-wheel, D, lie in one and the same plane,
| {01"' the purpose herein specitied. |

5. In combination with the bolt G and shaft

B of adial Jock, the guard-bar I, arranged to
strike against the tube IK, or an equwa]ent_

moving stop arrangedl *111(1 operated substan-
tially ] in the manner and for the purpose herein

get forth.
GEO. HOPSON.
W’ltnesses
TraomAs D. STETSON,
1. A. ALBEE.
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