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UNITED STATES

PATENT OFFIGE.

LEWIS LILLIE, OF ELIZABETH, NEW JERSEY.

'lMPROV‘EI_V.I'EN;T IN TIME-LOCKS.

Speclﬁcatlon formmg part of Letters Patent No. l19 ?,973, dated August 7 1877; appllcatlon filed
Aprll 5, 1877. .

To all whom it may concern :

‘Be'it known that I, Luwrs LILLIE, of Eliz-
abeth in the countv of Uulon and State of
New J crsey, have invented ney and useful
Improvements in' Time- -Locks, whicli 1 lmprove-
ments are fully set forth in the followin g speci-
: ﬁcatlon, reference belng hdzd to the accompa
- nying dra,wmgs
"The obJect of my invention is to construct

a time-lock for use on safes, vaults, &e., which.

w111 nof sub]eot its users to the danger of be-
ing loched out by the. stoppage of the time-
movements
structing the 1ock and conuecting it w1th or
brlngmg it under the influence of, the spmdle
of the train- -bolts, or the spindle of the combi-

nation-lock, that by. turning the latter back
and forth to the rlght and to the left alter:
ternate]y durmg a longer or shorter time the
time-lock may be unlocked from the outSIde
mdependently of the tlme movements, as de-

sceribed below,

In the drawmgs, Flgure 1 is a frout view of
the lock with the coyer or door removed. Fig,
9 is a sectional view, the section being made
through the broken line X X, Fig. 1. Fig.
3 is a section through theline yy, Fig. 2. Tig,

. 4 shows the time: lock and combination-lock

in pos1t10n upon a vault or safe door FJgs
5, 6, 7, and 8 are views of detached pa,rte )

I w1ll first descrnbe the oomtructlon of the
tlme-lock and then the manner of brlngmg it
under the influence of the lock or tram holt
spmdle. h

A is the time-lock case, provided with the
clrculdr Tim or wall C. ¢, Flgs. 1 and 2 2, is
the upper plate of the frame of the time- move-
ments, which trame is rlgldly secured within
the case A. The time-movements are below
the plate ¢, and are not shown, as they are
not necessary to the explanation of my inven-
tion, The vertical shaft d, Fig. 2, has 1ts
support and a bearing on the middle piece of
plate ¢. It also has a bearlng furnished it at
its outer extremlty by the bracket H, the arms
a/ o' of which are secured to the’ Wall C of the
lock-case. The shaft d is provlded ab its in-
ner end, and unmedmtelv above the plate ¢,
with the toothed wheel h, Flg 2. This toothed

Wheel is s1tuated between the plate ¢ and a -

second pla{te, ¢, FIU‘S 1 aud 2 secured to the

‘plate e.

ThlS I accomplish by so c¢on-.

The pomts at Whlch the plate ¢ is
supported by the plate ¢ are so located as not
to appear in Flg 2. Thc wheel h gears with |
the time- movemcnte in such a manner that
they canse it, ‘together with the shaft d, to re-
volve once in seven days, The outer pdrt of
the shatt d is turned to a smaller dumeter
than the inner portlon thus forming a shoul-
dered journal, upon which is fitted loosely the
large wheel W Figs. 1 and 2, free to revolve
upon the Shdﬂ? except when bound to it, as
hereinafter descrlbed ' :
In Fig. 1, a portion of the Wheel W is broken

‘out to show the mechanism. underncath it.

Between the wheel W and’ the bracket H the
shaft d is threaded, and upon it are the two
milled nuts # . By screwing down these
nuss agalnst the wheel W the latter is preéssed
against the shoulder of the shaft d, and suffi-
cient friction produced between them to in-
sure the revolution of the wheel W with the
shaft, which, as before mentioned, is at the
rate of one revolutlon in seven days On
the circumference of the wheel W, Fig. 1, are
six recesses, b, and six full partb, I, each re-
cess and an adjacent full part embracmg one-
seventh of the entire circumference of the
wheél — that is, an arc through which the
wheel revolves in twenty - four hours—with
the ‘exception of the full part F', which is
larger than the rest. This part B, Wlth an ad-
jacent recess, b, covers an arc of two sevenths
of the clrcumference B is the bolt of the
time-lock, arranged in the support K, and is
apdble of a longltudlnal motion, It is kept
thrown out by the splral spring S in the cy-
lindrical chamber in:'the support K, through
which ohamber the bolt B passes. (Seo Fig.
2.) The spring S bears against_the ring or
shoulder on the bolt B, and agmust the cap
k, which closes the chamber, and which is
kept in plaoe by. sma,ll serews, Through the-
cap k is a passage for the tongue ¢ of the bolt
B. The support K is dovetailed; and secured
by the screw # into the ‘block N, which is’
ﬁrmly tastened to the wall C of the Iock -Case.
(See Fxg 1.) By unscrewing the small screw.
% the support K and the bolt B may be re-
moved from the rest of the lock by shppmo
it out of the block N. The bolt B is kept
always thrown out by the bprmg 3, unless
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pressed back by some greater force. When
one of the recesses b of the wheel W is oppo-
site the bolt B, the latter is free to be pressed
back into the unlocked position; but when
one of the full parts is opposite the bolt, it
can only be pressed back a short dlstance,
viz., until the tongue ¢ vests against the full
part of the wheel W. When one of the re-
cesses b of the wheel is back of the bolt the
lock may be said to be unlocked—that is, the
bolt can be pressed back ; but when one of
the full parts is back of the bolt it may be
said to be locked. The recesses b may Dbe
formed to correspond to as many hours as
may be desired by the purchaser. Ordina-
rily ten hours would be sufficiently long, in
which case the full parts F would correspond
to fourteen hours, and the large full part F!
* to thirty-eight hours. By loosemng the milled
nuts #» » the wheel W may be set in any po-
sition relative to the bolt B desired, and the
nuts may then be tightened again. By set-

ting the wheel properly the bolt B will befree |

to be pressed back or unlocked ten ‘hours each
week-day, (supposing each recess to corre-
spoud to ten hours,) and during the remainder
of the time the lock will remain locked, and
on account of the large full part FL, which

will cover the time from Saturday afternoon.

to Monday morning, the lock will remain
locked over Sunday. If the wheel W is set
to open at eight o’clock in the morning, or at
any other hour, it will open or unlock every
morning at that hour, (Sundays excepted,)
and will close ten hours later.

The wheel W having been once set, the
same order of things will follow week after
week without other attention than the wind-

_ing of the time-movement, ,

As beforé remarked, the bolt B has a cer-
tain amount of play in and out, when the
lock is locked—that 1s, when one of the full
parts of the wheel W .is back of the bolt—and
by means of this play I am enabled to ac-
complish the unlocking of the lock in case of
the stoppage of the tlm(, movements when
the lock is in a locked condition.

The tongue ¢ of the bolt B has onrits un-
der side at the inner extremity a projection,
Js which moves in the angular groove g in the
face of the lever L, which is plvoted at v to
the projection D’ on the inner side of the
wall C. . By means of this arrangement, as
the bolts move in and out to the extent of its
play whén the lock is locked, the lever L has
an oscillating motion 1mparted to it, which is
Ain turn imparted to the two sliding bars a a,
Figs. 1 and 2, pivoted to the le\ er L, one on
each side of the pivot v.

.The projection D’, extending from the wall

of the lock-case, supports the lever L, the two |

bars a a, and the bearing " of the shaft 0, on
which shaft are rigidly secured the two ratch-
et-wheels 7 r, Fig. 1. The bars « a, by acting
alternately on the two ratchet-wheels # 7,
cause the shaft o to revolve, which in tuxn,
by means of the worm or serew upon it, re-

volves the cogged wheel m, Figs. 1 and 2,
which earries with it the disk 2, Figs. 1 and
2, by means of the pin E on- the former, and
the slot in the latter. Next above the disk 2
is ‘the large wheel W. The wheel W, disk
2, and cogged wheel m, have their centers in
the same vertical line,

The hollow - arbor #/, Fig. 2, on which are
placed the wheel m and disk gz, is rigidly se-
cured to the plate ¢/, which is secured to the
plate ¢ of the frame of the time-movements,
as before deseribed. The arbor 2/ is hollow,
the shaft d passing through it.

On the arbor 2/, immediately above the
plate ¢, is the wheel m, free to be revolved.on
the arbor 2/ by the worm on the shaft o.
Next above the wheel m is the washer w.-
Above this washer the arbor 2/ is threaded,
and screwed upon it is the disk 2, which IS
also threaded.

The disk 2 is provided with a notch in lts
periphery, which notch engages with the pin
BE attached to the cog-wheel m, so that as the
wheel m is revolved by the shaft o the disk
will also be revolved. Consequently it will be
seen that the disk 2z is revolved by the move-
ment back and forth of the bolt B, and as the

_disk is screwed onto the shaft z’ it gradu-

ally rises until finally the lng b’ on the upper
side of the disk 2z engages a similar lng, b,
on theunder side of the wheel W, causmgthe
latter to revolve also. Thus in case of any
stoppage of the wheel W, whichk would leave
the lock in a locked condltwn—that is, with
one of the full parts F or F! back of the bolt
B—I can in a longer or shorter time by al-
ternately pressing in the bolt B, and allowing
it to spring back, cause the wheel W to re-
volve until one of the recesses b is brought
back of the bolt, when the bolt may be fully
retracted.

The time that will be required for the
above operation will depend upon the dis-
tance the disk # has to rise before engaging
with the large wheel W. By unscrewing the
pin E on the wheel m the disk 2z is free to be
revolved independently of the wheel m, and"
50 can be set at any distance below the wheel
W desired, by screwing it up or down on its
arbor 2/, and the pin I can bereplaced. Thus
the time required for unlocking may be made
to be anything from a few minutes upto the
longest limit, say ten to twelve hours,

The milled nuts n » are not. serewed dowu
sufficiently tight to bind the wheel W firmly
to the shaft d, but only to insare enough fric:
tion to cause the wheel W to revolve when
the shaft d is revolved by the time mechan-
anism, but not so much friction but that the
wheel W may be revolved on the shaft d by
the unloeking mechanism without straining
the time-movements.

It is to be observed that the only function
of the wheel W is to present alternately a full
part I or F* and a recess, b, to the bolt B,
aud that it is only in case of the rLtrempted
foreing back of the bolt, when a full part is
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back of it, that the wheel W exerts any con-
trol over anything external to itself, If de-
sired, the wheel W may be made without any
full part F!, as shown in Fig. 6, When the
wheel is thus constructed, a recess, b, is pro-
vided for each day of the week, Sundays in-

cluded, and a full’ part for each night. Ac-.

companying the wheel W are several segments
F2 Fig. 8, by means of which one or more of
the recesses b may be closed, and the lock
thus made to remain locked over one or more
days, as may be desired. Ocecasionally it
might be desirable to have the lock capable
of remaining locked for a longer period than
six days, (which would be the longest limit
for a lock having a wheel with seven recesses
b, as the seventh recess would have to be left
open or the lock would not unloek -at all) as
nine days, for example, in which case the
wheel W would be provided with ten recesses
and ten full parts F,; and the necessary num-
ber of segments F?, and the time movements

would be so geared as to revolve the wheel |

W once in ten days, instead of once in seven
days. )
: It now remains to be shown how I locate
this lock on the door of a safe or vault, and
arrange so that by turning the spindle of the
train-bolts or of the combination-lock back and
forth a reciprocating motion may be imparted
to the bolt B, and thus the unlocking of the
time-lock be effected from the outside of the
~ safe or vault independently of the time move-
ments. '
In Fig. 4 J is the jamb of the door; D, the
door; R,.the train-bolts; &, the spindle, by
which the train-bolts are thrown. P is the
combination-lock ;. T, the time-lock; B, the
bolt of the latter. I/ is a lever for connect-
ing the bolts of the time and combination
locks, and is pivoted to the door at ¢”. Fig.
71is a section through the line M M, Fig. b,
limited to a portion of the bolt B of the time-
lock, the lever I/, and a part of the train-
bolts R. The time-lock T is so placed on the
door that when the train-bolts R are thrown
out or locked, the bolt B of the time-lock (it
being throwi out by the spring S) just bears
against it, so that the least motion backward
of the train-bolts will impart a like motion to
the bolt B. - The train-bolts R are thrown by
means of the spindle $/, which passes through
the door and is operated by a handle attached
to its outer end. ' By turning the spindle in
one direction, as to the right, the bolts R are
thrown out, and in the contrary direction they
" are thrown back. But when the train-bolts
are thrown back they press back the bolt B
of the time-lock, and when they are thrown
out the bolt of the time-lock is also thrown
. out by the spring 8, and this reciprocating’ of
the bolt B, if continued, will unlock the time-
lock (if locked) as previously explained. Thas
‘we see that, by turning the spindle of the
train-bolts back and forth, the unlocking of
the time-lock may be effected, if desired, in-
dependently of the time movements. By con-

»

necting the bolt B of the time-lock with the
train-bolts R, as indicated by the dotted line,
Tig. 4, the spring S may Le dispensed with,
as, in that case, both motions, in and out,
would be imparted to the bolt B by the train-
bolts.  While the combination-lock P is locked
the train-bolts R cannot be moved at all, and,
consequently, the unlocking mechanism of the
time-lock cannotbe operated. When the com-
bination-lock is nnlocked tbe train-bolts may
be thrown eclear back, and the door opened,
provided the time-lock T is also unlocked.
When the latter is locked, however, the train-
bolts can bave only a slight motion backward,
not enough to permit of opening the door,

but sufficient to work the unlocking appara-

tus of the time-lock.

The arrangement of the bolt-work on safe
and.vault doors varies greatly, and, of course,
each time-lock would bave to be placed on its
door in a manner to conform to the particular
bolt-work. Occasionally the bolting-mechan-
ism is placed uponthe jamb of a safe, with the
operating-spindle passing through the jamb, in
which case it might be necessary to place the
time-lock on the jamb also. The lever I/ and
the bolt p of the combination-lock form the
connéction between the bpolt B of the time-
lock T and the operating-spindle of the com-
binatiou-lock P, by means of which and the
turning of the spindle of the latter back and
forth the unlocking of the time-lock will be
effected independently of the time-mavements.
The bolt p of the eombination-lock is thrown
in and out by turning the spindle of the com-
binatien-lock back and forth. The lever 1/ is
pivoted to the door D at ¢/, and is free to
swing or move on the pivot in a plane parallel
to that of the door. The lever I/ extends
from the pivot ¢’/ under the bolt B of the time-
lock to the bolt p of the combination-lock P,
to the under side of which boltitis pivoted or -
attached. A portion of the under side of the
bolt B of the time-lock is cut away, thus form-
ing a shoulder, as shown in Fig.7. Thelever
L/ passes underneath this cat-away portion of

the bolt B, and has a tongue or projection, #,

Fig. 7, extending from it sufficiently to engage
the shoulder on the bolt B. Now, when the
holt p of the lock P is thrown back by turning
the combination-lock spindle to the right or to
the left, as the case may be, the lever L/ is
moved with it, and the tongue ¢, engaging
the shoulder on the under side of the time.-
lock bolt B, presses the latter back. On throw-
ing the bolt of the lock P out again by a re-
verse motion of the spindle all the motions
above stated are reversed, and the bolt B of
the time-lock is free to spring out again; thus
by a repetition of these two motions of the
lock-spindle, to the right and then to-the left,
or vice versa, a reciprocating motion is given
to the bolt B of the time-lock, which, it con-
tinued, will finally unlock it, if locked, as be-
fore shown. :

It will thus be seen that I am enabled to
unloek-the time-lock independently of its time-



& ' 198,973

movements by turriing the operating-spindle
of the train-bolts alternately to the right and
to the left, and that I am also enabled to- do:

the same by turning the spindle:-of the com- |

bination-lock alternately to: the right and' to
the: left. a :
A: similar connection: might be made be-

tween the time-lock and. any other spindle:

passing through the door or jamb:of thedoor.
- It'may not be advisable to have the time-
lock under the influenee: of more than one
spindle.

I do not limit the: use of this lock to safes
and vaults, as it is intended for any form: of

strong box where it may be an object to-have:

such a:loek placed. ,

I claim as my invention—

I, The wheel W, arranged to- be operated
by the time-movements, and having onits eir-

~ eumférence alternate recesses and full parts, |;

-ineombination with ene or more segmeuts,
“F2 and the bolt B, substantially as avd for
the purpose specified.
' 2. The combination of the wheel W and the
‘unlocking: mechanism;, - eonsisting of the
‘threaded arbor'#’, disk 2, wheel' m, worm and
‘shaft o, ratehiet-wheels r #, bars @ a, lever I,
‘and bolt B, substantially as and for the pur-
| pose: specified. ‘
" 3. The wheel W and the:unlocking mechan-
ism, consisting of the threaded arbor 2/, disk
2, wheel m, worm and’ shaft o, ratchet-wheels
7 1, bars @ @, lever L; and bolt B, in combina-
‘tiom with: the train-bolts.and spindle, substan-
‘tially as and for the purpose specified. .
LEWIS. LILLIE.
Witnesses:
DANIEL WHITLOGK,
. M. H. Kive:




