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Specification forming part of Letters Patent No.

216.%9%, dated June 24, 1879; application filed

March 15, 1879,

To all whom 1t may concern: | .
- Be it known that I, S. MORRIS LILLIE, O
~ Philadelphia, in the county of Philadelphia
and State of Pennsylvania, have invented a
new and useful Improvement in Time-Locks,
of which the following is a specification. |
The object of my invention is to do away
- with the care of winding the movements of a
time-lock when in use on a safe, vault, or other
door; and it consists in making such a con-
nection between the movements of the time-
lock and either one of the jambs of the door,
~ oroneoftheoperating-spindles passing throngh
the door, that in the case of the former the
opening of the door will wind the movements,
and in the case of the latter it will, in perform-
ing its function, whether it be to throw bolts
or to operate a lock, also wind the time-move-
ments. Ocecasionally the operating-spindles
pass through the jamb or walls of a safe, in
which case, of course, the connection would
‘be made between the timne-movements and one
In the drawings accompanying this. speci-
fication I have only shown parts that are neces-
sary for the understanding of my invention.
Figures 1 and 2 show one arrangement of
that portion of my invention thatis contained
in the lock itself, and which constitutes the
- winding mechanism. Iigs. 3 and 4 show an-
other form of winding mechanism. Fig. 5

shows the back of a safe or vault door having

a time-lock provided with my invention upon
it, with ways of connecting the winding mech-
anism of the time-lock with the jambs and
with the spindles of the train-bolts and com-
bination-lock. Figs. 6, 7, and 8 are views of
“detached parts and sections of Kig. 5.

A, Figs. 1 and 2—TFig. 2 being a section of
IFig. 1 along the line D D—is the back of the
case of the time-lock patented by me August
13, 1878; and C C O is a part of the circular
wall of the same, Fig. 1 being a section of the
lock made parallel to the back of it. B B’ are

“two ratchet-wheels on the mainspring-arbors |
1 wheels.

of the two time-movements, @ being the main-
spring-arbor of one movement, and &' the
mainspring-arbor.of the other movement. The
mainspring - arbors, and “consequently the
wheels B B!, are revolved in the direction of

L]

the arrows by the springs in unwinding and

( at the rate of one revolution in seventy-two
hours. A small are, ¢ ¢, of each of the wheels
B B!isblank. Each is about one-sixth the cir-
cumference of its wheel, and therefore corre-
sponds to a revolution of about twelve hours.

R R’ is a rack, or rather two racks in oue,
which works with the ratchet-wheels B B
' At each end it extends through the walls of
the case, which thus act as guides for it, and
a connection is made between one of 1ts ex-
tremities and one of the jambs of the door on
which the lock is, or one of the operating-spin-
dles passing through the door, so that the
opening of the door in the former case, or the
unlocking and locking of it in the latter case,
will impart a reciprocating motion to the rack
R R/, all as hereinafter described.

The portion R of the rack works with the
wheel B, and the part R’ with the wheel B,
and, as shown, the teeth on the racks are the
same in number as those on the wheels.

Between the racks R R’ 1s the blank space

| 2/, having no teeth, and on the right of the

‘rack R is another blank space, 2. When the
rack is in its extreme position to the leit, as
“shown, these blank spaces are directly over
the ratchet-wheels B B, and they are conse-
quently free to revolve independently of the
rack R R/. |
When the wheels B B! have their blank
spaces up, facing the rack, as shown, the lat-
ter may be moved back and forth without any
effect upon the whecls. When, however, the
wheels B B! are in any other position, a mo-
tion of the rack from right to left revolves the
wheels in the same direction and winds the
movements, while a motion of it from left to
right has no effect upon the wheels. -
When the movements are fully wound the
blank ares ¢ ¢ are up, facing the rack, so

| it is impossible for the latter to any more than

wind the movements, no matter how many
times it may be moved back and forth. The
springs s 8 keep the rack pressed down, so
that its teeth will engage those of the ratchet-

The operation of the mechanism is as fol-
Tows: The lock is placed on the door or jamb

| of thesafe or vault. One endof therack is con-

nected, we will suppose, with the train-bolts, so
| that whenever the latter are retracted by their
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spindle, to allow of the doors being opened | safe being opened, and still not necessitate

and closed, the rack will be moved to its ex-

~ treme position toward the left, with the blank
spaces z 2" over the ratchet-wheels, and when-
ever they are projected they will draw the
rack to the extreme right, in which position

the rack R’ will be clear of the wheel B!, and

 the blank space z’ will be over the wheel B,

—and both wheels will be free to revolve.
- Having thus placed the lock on a safe, the

~ movements are fully wound with a key in the
usual manner, which will bring the blank

spaces of the ratchet-wheels under the rack.

. The safe-door is, of course, open, the train-
. bolts are thrown back, and the rack is in its

~ extremeposition toward the left, with its blank
- Spaces z 2’ over the ratchet-wheels, leaving the

latter free to revolve and the movements to

ran.

ries the rack clear of the wheel B2, mljd_bril‘lgs
~ the blank space 2’ over the wheel B, and the

-~ wheels continue to be free to revolve and the

movements to run.  The rack remains in this

‘position until the next unlocking of the safe
occurs, which would ordinarily be the next

‘morning, supposing it to be a secular day.
~ Allowing this to be the case, by morning the

ratchet-wheels will have revolved through a

~certain are, say one of twenty-three (23) hours,

~ in the direction of the arrows, and the blank

spaces will no longer be up.

- Onunlocking thesafe-door, by throwin o back
-~ the bolts the rack will be moved toward the |

left, and will revolve both ratchet-wheels until
their blank spaces allow the rack to slip by
them, and the inovements are thus fully wound
again. So each morning, on unlocking the
safe-door, the movements would be wound to
the extent they had unwound since the last
unlocking of the safe or throwing of the bolts
the day before. |

Every Monday morning the movements
would have been running since the last throw-
Ing back of the bolts on Saturday—may be
forty-eight (48) hours—but still the movements
would be tully wound on retracting the bolts,
as the ratchet-wheels and rack of the winding
mechanisin have a winding capacity of sixty
(60) hours. Thus, having placed the time-lock
ona safe and connected its winding mechanisim
with one of the operating-spindles of the safe,
and having once fully wound its movements
with the key, it will run indefinitely without
turther winding so long as more than sixty
(060) hours do not elapse between the two un-
lockings of the safe-door. Should that oceur,
however, as when two holidays chance to come
together, on opening the safe the movement
should be wound with the key, as betore.

If the ratchet-wheels were geared to revolve
once 1n, say, ninety hours or ninety -six
hours, the winding capacity could be increased

At the time of closing for the day the safe-
- door is closed and its bolts projected, which
draws the rack to the extreme ri ght, and car-

toward the left may be raised.

winding with the key. = -

- Itis not neeessary that the number of teeth

and the throw of the rack should correspond
to the same namber of hours as do the geared

arcs of the ratchet- wheels. A number of _
teeth and a throw corresponding to thirty-six
(36) hours would be sufficient. It would fully
wind the movements every morning, saving

Monday morning, when the movements might -

bave ran down as- much as forty-eight (48)

hours. | | o o _
On Monday morning the unlocking of the

sate would  wind the movements thirty-six
hours of the forty-eight, leaving twelve hours

unwound. Tuesday morning they would be

unwound, say, twenty-four hours more, or a

total of thirty-six hours, which wounld- be en-
tirely wound up on unlocking the door. |

- Iigs. 3 and 4, of which IFig. 4 is a section
of Ifig. 3 along the line » v, show another ar-

rangement of my winding mechanism.
~The rack R R/, IMigs. 3 and 4, does not ex-

tend through the case of the lock, but is
gulded in its motion by the gnide ¢, which
projects from the back of the lock through the
slot in the rack. |
face of the rack. R” is a rod extending

through the case of the lock, and conneected

~with one of the jambs or with one of the op-
erating-spindles of the safe, so that a reeipro-

cating motion will be given to therack by the

~opening of the door, or by the unlocking of

the same, as hereinafter more fully deseribed.
~ The rod R has a joint at o, so that its end
Gravity, orin
some cases a spring, tends to keep the por-

tion of the rod on the left of the joint in the
. position shown.

At the left extremty of the rod is the lug M,
projecting down toward the rack R R/, which
engages with the lng N of the rack when the
rack and rod R/ are in the position shown—
namely, In their extreme positions toward the
right.

On the upper surface of the rack, at its ex-
tremity, toward the right, is the raised part T,
whose upper surface 1s on a level with that of
the lug ». | |

D, DY, and L. are a system of guides that
project from the back of the lock-case, and
govern the motion of the rod R by means of
the pin P, which projeets from the back of the
lug M.

The ratchet-wheels B B! are the samein ev-
ery particular, and revolve at the same rate,
as those in the winding arrangement herein-
betore described. - .

The face of the rack and its teeth are also
the same as in the other arrangement, except-
ing that the portion R is longer and has more
teeth than the portion RY. |

The working of this winding mechanism is

ags follows: As it 18 shown in the drawings,
the ratcheit-wheels B! B have been revolved

so that even two days might pass without the | by the movements more than two-thirds of a
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| gether, so that one cannot moi*e without the
other moving also. If one movemeut and of

:re'volution' and the movements have conse-
“quently run down between the fifty and sixty

- hours, as an entire revolution of the ratchet-

 wheels would correspond to seventy-two hours.
The rack R R and rod
.wmdmg

- If, now, the rod R" be. moved toward tlm

left by the jamb or operating-spindle, with

which it may be connected, the lug. M, bear-

ing against the lug N on the rack, will move

-1t also to the left, whlch in turn, Wlll revolve
 the ratehet- whcel% and wmd the movements.

‘As the rod R is moved toward the left the
| 1)111 P on the back of it at Iength reaches and
rides upon the incline L of the system of

“guides projecting from the back of the lock-

case. ) N
- As the rod continues its motion the incline

~ gradually raises it untilits lug M is disengaged
~trom that of the rack. which occurs just as the
- pin reaches the level guide D! and the rack

has (*ompleted the winding of the movements,
- or, rather, just as the full throw of the rack is
'ne..—irly cmnpleted and the blank space 2/ of the
rack is over the wheel Bl Asthe portion R of

- therackislonger than that R/,some of its teeth

~are still aboxrc the wheel B, %0 that as.the lat-
ter 1s revolved to the 1101113 by the unwinding
of the movements its teoth will engage those'
~of the rack and move it to the rlgllt the rack
being no longer under the control of the rod
R”. While the rack is in its position to the
‘extreme left the raised part T of the rack is
- partly underneath and partly to the right of
~ the guide D, and' consequently, antil the
'moveuu,nts have run long enough subsequent
- to winding to move the mck quiﬁclently to the

right to carry the raised part T from under

and a short distance to the right of the guide
D, no further winding of the mavementq can
occur for if before then the rod R be drawn
to the right the lug M will, when its pin P has
passed fmm the 0uide D, 1est upon the raised
part T, and will be prevented from engaging
- with the lng N of the rack until the ralsed
- part has been moved sufficiently to the right
by the movements to pass from under the lug

- M. Should the rod R/ be moved to the left
before this, the pin P of the lug M will pass

- back upon tlle" guide D, and so will not engage

~ with the rack 1{ R’ a,nd wind the movements.
- The length of time that must elapse after a
- winding ot the movements before they can be
- ~wound again will depend upon the length of
- the rmsed part T, and can be made to be any
‘number of hours, from one to a limit depend-

ing upon the throw ot the rack and the rate

~at “whicb the ratchet-wheels revolve. This ar-
rangement would prevent the springs of the
movements being kept always at nearly their
utmost tension, as would otherwise be the case
where the baie door was locked and unlocked
several times each day.
- The wheels B B! being ratchet-wheels, and
the rack having ratehet- teeth to correbpond

I are 1n position for_

courseits correspondm gwheel too, should bt()p,

“the other movement would continue running,

and its wheel would move the rack toward the
lett, the teeth of the rack sliding over the
teeth of the stopped wheel like so many clicks. -
Were the wheels B B! spur-wheels and the
racks corresponded, there would have to be a
rack for each wheel, for a common rack would
unite the wheels, so that if one stopped re-
volving the other one would also have to stop.
It 1s not necessary that all of the parts of
this winding mechanism should be inside of
the case of the lock, as shown in Figs. 3 and

4, for the rack R R" could extend thlough the
w&lls of the case, as in Iigs. 1 and 2, and have

the Ing N and the raised part T on the section
prowctmg from the case. The gnides D, D',
and L. would then be placed on the face of ‘rh(,
door, and the rod R” would work, with reter-
ence to the Ing N, raised pmt T, and ouides
D, D', and L DIGCISb]y as _wht,n those parts
were all within the case of the lock. |
Noris it necessary that the ratchet-wheels
bhOlﬂd be on the mainspring-arbors. They .

‘may, on the contrary, be on other arbors which

are ﬁ‘ealed with the mainspring-arbors. In
many movements the mainspring-arbor does
not revolve as the movements run down, but
the ‘“barrel” does, in which case the ra,tchet
wheels wounld be atta(}hed to or geared with
the barrels, and the latter so armnwed that
they could be revolved (,ontla;r_y to the anwind-
ing (lllbbtlon to wind the springs.

I‘lgb , 6, 7, and 8 show the time-lock on a

safe or vault door, and methods of ma,kmﬂ

connections with the train-bolt spindle, com-
bination-lock spindle, and with the jambs of
the door, so that in the, case of the spindles
the uuloulunn and locking of the door by either
of them will wind the movements and in the

case of the jambs the pulling open of the door

will wind them.

Referring to Fig. 5, D?is the door, and J,
J1, J%, and J 3 are the Jjambs. On the bacl;. of
the door 1s the system of train-bolts, consisting
of the three Lolts 132, B3, Emd B4, the tie-bar T,
and staple bars s .

A is the time-lock. O is the combination-
lock; and b is the bolt of the combination-
lock, whiclh is shown in its refracted position,
the combination-lock being unlocked. |

The train-bolts are thwwn by a spindle pass-
ing through the door in the nsual manner, and .
the combination-lock is operated and its bolt
thrown back and forth by i1ts own spindle
passing through the door. Neither of the
spindles :—:Lppefuc; in the dmwmgs |

R, Fig. 5, 1s the prolongation of the rack of
the wm(lum mechanism, as shown in Figs. 1
and 2, or of the rod R, as shown in I‘lﬂs 3
and 4. On its apper Surface 1s the lug a,
against which bears the spring Z, tending to

keep the rod It thrown to the extreme I‘lbht |

prevent the rack bmdmg the Wheels ‘to- | in which position its extremity bears agmnst' 1
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the tie-bar of the train-bolts, they being in | neath the end of the lever L’,

their projected position.
It is evident that when the train bolt% are
retracted by their spindle the rod R will be

‘pressed back into the lock, whieh, as herein-

before described, will wind the movements,

~and that on projecting the bolts again by their |

spindle the rod IR will be made to fo¥low after

by the spring Z, and the winding mechanism
will be in position for a subsequent winding

of the movements. Thus a connection is

shown between the train-bolt spindle and the

time-movements of the time-lock. such that

the movements will be svound by the spindle

while performing its ordinary funetion of op-
erating the train-bolts.

On the upper surface of the rod R is a sec-

ondlug,a'. Bearingagainstthistrom theright
1s one arm of the levu L, pivoted at V, the ex-
tremity of the other arm of whicki bears against

the end of the bolt b of the combination- 10@1{ C.-

When the combination-lock bolt 1s thrown
ount by the lock-spindle it vibrates the lever L
on 1ts pivot V, causing the end of it in contact

~the lock and wind the time-movements. The
drawing back of the bolt by the lock-spindle
allows the rod R to be thrown out again by
~the spring Z and place the mechanism in posi-
tion for a subsequent winding. Thus a con-
nection 18 shown between the time-movements

- of the time-lock and the spindle of the combi--
nation-lock, by means of which the movements

may be wound by the said lock-spindle. Simi-

larly a connection might be made between the

movements and any other spindle passing
through the door.

I do not wish to limit myself to the particu-
lar means shown for connecting the movements
with the spindles,as they will vary with the ar-
ranceement of the mechanism on the door, and
means that might be adapted to one door w 0111(1
not at all answer for some other door.

In Ifig. b are also shown methods of connect-
g the movements of the time-lock with the
jambs ot the safe or vault, in virtue of which
the opening of the door will wind the move-
ments. I -

- On the upper surface of the rod R is shown
athirdlug,a®, against which bearsoneend of the
lever 1/, so that amotion of that end of the lever
toward the left will impart a like motion to the
rod R. Oune lug answers the purposes of the
two lugsaand (SllOWll 1 Ifig.5of the draw-
ings.) The lever L/ is pivoted at V/, and its
other arm extends 11{3.[11"1‘&7 to the uppel:' edge of
the door, and passes underneath the bolt 132,
Immediately above the bolt B? this arm bends
away from the back of the door some distance,
then bends again, and extends parallel to the
door. This 1)(311{1111ﬂ 18 shown more plmuly i
Fig. 6, which is a %1101"t section of Fig. b along
the line X : .Emd i If1g. 7, whiclh is a 1}&1"131&1 Sec-
tion . of Ifig. alonﬂ tllb line M.

Fastened to the face of the jamb J, mld eX-

‘pulled open.

movements of the time-lock.

is the piece of

metal B, which offers an incline, ¢, for the end

of the lever L/ to ride upon when the door-is
- When the dooris closed and the
rod R of the winding mechanism is in 1ts ex-
treme position to the right the end of the lever
L/ is over the highest portion of the incline e, as
more plainly shown in Fig. 8, which is a par-.
tial section of Ifig. 5 along the line N. The
lower end of the lever 1s held against the lug
a? by the small spring Z/. On opening the door
of the safe the upper end of the lever shides
down the inclinee, and inconsequenceis moved
toward the right, causing the other end and
therod R to move to the left and wind the time-
- Immediately as
the end of the lever L/ passes clear of the in-

“cline e the spring Z reacts and throws the rod

Iy and the lever into the position in which they.
were before the door was opened.
On closing the door again the upper end of

the lever L" bears d‘-’*&lllbt the under side of

the incline ¢, and 1s moved to the left until 1t

| passes clear of the left-hand and highest end
with the lug a' to press the rod:-R back into

of the 1ncline, when the small spring ___Z" which
has been pressed back, reacts and moves the
upper end of the lever over the incline ¢ and
the lower end against the lug «¢?, and every-
thing 1s in position, so that when the door is

“again opened the movementb mll be wound,

as just described.

The piece I, bem‘mﬂ the melme ¢, can be
placed on uthu of the jambs J, J!, or J?, 1n
connection with a lever, 1./, subst&-ntizully as
deseribed. If it is placed on the jamb J?, the
lever L/ would inore conveniently be an elbow-
lever.

The jamb J S may be connected mth the rear
end of the rod R, at », by means of a flexible
cord or jointed eonnectiug-rod,c, Ifig. 5, so

“that on opening the door the rod R would be

pulled to the left and wind the movements of
the time-lock, and on again closing the door
the spring Z would move the rod to the right,

and everything would be in position for a sub-

sequent winding of the time-movements by an
opening or the door,

I ‘have thus shown methods of conneeting
the movements of the time-lock with the va-
rious jambs of the safe, so that the opening of
the door will effect the winding of the move-
ments.

In If1g. 5, on the single door D2, are shown
connections between the rod R and the spin-
dles of the train-bolts and combination-lock,
and between the rod R and the jambs of the
door.

It 1s not likely that more than one of these
connections would be made on one safe; but I
have shown them all 1in the one figure in order
to avoid a multiplicity of figures, which would
be necessitated 1 one were devoted to the
1llustration of each connection.

Having thus described my invention, I claim
and msh to secure to myself by Lettors Pat-

fending from the same over the door and be- | ent—
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- 1. The rack R R/, 1n comblmtlon with the |
.'__-wheelb B B'and the movements of a time-

- lock, Substa,ntmlly cLS and for the purpose

specified.

2. 1In a time- Iock the ]omted Tod R aml__
- the guides D, D, a,nd L, in combination with

- the rack R R’ sabsta,ntlally as zmd f01 the
. purpose Speclﬁed L
3. The GOHlbID&tIOH with the tlme move-

| _.ments of a time-lock placed on a safe or vault,
—of a winding mechanism consisting of the-

~wheels B Bl, and rack R R/, and mechanism
- connecting the rack with 011e of the spindles
. of the safe or vault, through the medium of |
- which the winding mechamsm will be operated .
to wind the time-movements by the said spin-
~dle while performing its ordinary functions,
'substantmlly as and for the purpose specified.

|

4, The comieetidn betWeen the'wihdingmech-

anism of a time-lock:-on a safe or vault and

the combination-lock spindle by means of an
oscillating lever and the bolt of the combina-
tion-lock, substa,ntmlly as and for the purpose

| sPeclﬁed

5. The wi'ndmg; mechanism of a time-lock,

any spindle of the safe or vault on which the |

lock is placed, and intermediate mechanismn

connecting the two, operating to wind the time-

movements of the lock while the said spindle

1s performing its ordinary functions, substan-

tially as and for the purpose specified. |
S. MORRI S LILLIE.

Wltnesses . |
- DAVID LITHGOW
S. BODINE, Jr.
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