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UNITED STATES PATENT OFFICE.

JOHN H. CHRISTIE, OF STAMFORD, CONNECTICUT, ASSIGNOR TO WILLIAM
- - G. HOOPLE, OF NEW YORK, N. Y.

PERMUTATION-LOCK.

SPECIFICATION forming part of Letters P‘a,tent No. 460;559, dated October 6, 1891,
- Application filed September 24,1890, Serial No, 365,982, (No model.)

2o all whom it may concern.:

Beit known that I, JorN H. CHRISTIE, a citi-

zen of the United States, residing at Stamford,
In the county of Fairfield ard State of Con-
necticut, have invented certain new and use-
ful Improvementsin Permutation-Locks ; and
L do hereby declare the following to be a full,
clear,and exact description of the invention,
sich as will enable others skilled in the art
to which it appertains to make and use the
same. o |

My invention has for its object to produce
a simple, inexpensive, and efficient permuta-
tion-lock. B '_ | .

My novel lock is adapted to all the various
uses to which locks of this class are applied,
but 1s especially adapted for use upon the
doors of dwellings as a substitute for ordi-
nary pass-key locks, and is admirably adapted
for use upon the doors and drawers of desks,

In the accompanying drawings, forming
part of this specification, Fignre 1 is an ele-
vation of my novel lock as adapted for use
upon the doors of dwelling-houses, complete
and ready for attachment; Fig. 2, a plan view
with the outer plate of the case removed,
tllustrating the mechanism of the lock; Iig.
5, an inverted plan view of the outer plate of
the case; Fig. 4, a section of the completed
lock, the line of the section being indicated
by z.x In Fig. 2,looking toward the left; Fig.
9, & similar view looking toward the right;
IFig. 6, a detail sectional view illustrating a
slight change in the construction of the act-

‘uating mechanism; Fig. 7, a plan view corre-

sponding with Fig. 2, illustrating certain ob-
vious changes in the details of construction
of the operating mechanism; and Fig. S is a
detail sectional view illustrating the actuat-

Ing mechanism corresponding with the oper-

ating mechanism in Fig. 7. |
I have deemed it sufficient for the purposes

of this specification to illustrate a single form
ications thereof,

of my novel lock and modi
It being apparent that the location and ar-
rangement of the actuating mechanism, as
well as the arrangement of the operating
mechanism, may be readily varied to suit the
special requirements of various styles of
locks.

|

§

l

1 denotes the case of the lock, and 2 the

covering-plate therefor.

3 18 & bolt, which in the present instance I
have shown as a lateh-bolt; 4, a spring for
holding the bolt at the thrown position, and
5 a fence, the outer end of which is pivoted
to the bolt. At the inner end of the fence is
a cross-bar 6, which acts as a stump to engage
the gates 7 of sliding tnumblers 8, and is also
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adapted to be engaged by a shouider 9° on a

cam J at the inner end of knob-spindle 10.
11 18 a spring acting to hold the fence in
contact with the tumblers and to foree the
stump into the gates when the tumblers are
placed in proper position. The tumblers lie
between a rib 12 and a stump 13 upon the
case, the stump being indicated by

vided with racks 14, which are engaged by set-
ting-pawls 15 and locking-pawls 16. Springs
17 bearagainst theinner ends of the tumblers
and act to hold them in position to be acted on
by the setting-pawls. The setting-pawls are
bivoted to levers 18, and are held in operative
position by springs 19, which also act to hold

| sald levers in operative position, as will be

dotted
lines in Figs. 2 and 7. The tumblers are pro-

°
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more fully explained. The locking-pawls

| slip over the teeth of the racks and permit

the tumblers to be moved forward against

| the power of springs 17 by the setting-
pawls, butlock them against backward move--

ment except when both pawls are lifted, as
will presently be explained. The locking-
pawls are held in the engaged position by
springs 20, and each of said pawls is pro-

| vided with an arm 21, which rests upon one

of the sefting-pawls, so that when the latter
are lifted out of engagement with the rack-
teeth the locking-pawls are raised with them.
The levers 18, which carry the setting-pawls,

80

90

are pivoted on a post 22 and are operated

throngh intermediate connections by means
of finger-pieces 23%, 23", and 23¢ on the outer

side of the lock, and in case of a mortise-lock,

as shown in the drawings, on the outer side
of the door. |

38 denotes a lifting-lever, also pivoted on
| post 22.

T'his lever is provided with an out-
wardly-extending rod 34, which lies under
the setting-pawls, the lever itself being held

1 by a spring 35, in contact with a lever 26ﬂ,_
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presently to be described, which 1n turn con-
nects with a finger-piece (not shown) on the
outer side of the lock. When lever 20¢ 1s
operated, the lifting-lever is raised, and, by
means of arm 34, raisesthe setting-pawls and
locking-pawls out of contaect with the rack,
this movement being against the power of
springs 19, 20, and 35. o

I wish it understood that the special con-
struction and arrangement of the interme-
diate connections by which levers 13 are
operated is not of the essence of my inven-
tion, as it is obvious that the arrangement of
these parts may be varied to an almost un-
limited extent without departing from the
principle of the invention. In the present
instance I have shown the knob-spindle as
inclosed within a tube 24, which is rigidly at-
tached to the case of the lock and extends
outward therefrom. In the form shown in
Figs. 1 to 5,inclusive, ears 25 are secured to
the outer side of this tube, and levers 26%, 26,
oge, and 26¢ are pivoted to these ears. ‘l'he
outer ends of the levers are inclosed within
an outer tube 27, which is also rigidly at-
tached to the case. The shank of the knob
98 is made sufficiently large to close the outer
end of tube 27. The shanks of the finger-
pieces extend through openings 29 in tube 27
and are pivoted to the outer ends of the le-
vers. | o

In order that the operation of my novel

lock may be clearly understood, I will de-

seribe the intermediate mechanism which
connects each finger- piece with 1ts corre-
sponding tumbler. For convenience in de-
scription, I will refer to the tumblers corre-
sponding with the first three finger - pleces
and levers as 8%, 8% and 8¢ As the three set-
ting-pawls 15 and the threelevers 18 by which
they are carried are just alike, being placed
one above the other, as clearly shown in Fig.
4, it is not thought necessary to distinguish
them individually. In the form shown in
Figs. 1 to 5,inclusive,the inner ends of levers

26+, 26°, and 26¢are bent at an angle and then |

bent forward to engage openings in another
set of levers, which I denote, respectively, as
30*, 30, and 50°,
to a plate 31, provided with a flange 32, by
which it is rigidly secured to the case of the
lock. (See Kig. 4; also dotted lines, Kigs. 2
and 7.) Lever 26*is pivoted to lever 30°. A
link 36® connects lever 30* with one arm of a
lever 37°. This lever is pivoted on a post 33,
the other end thereof being pivoted to one
end of a lever 39, which is itself pivoted on a
post 40. The other end of lever 59 bears
against an enlargement 41 at the end of one
of the levers 18, carrying one of the setting-
pawls. It will be seen from Fig. 2,1n con-

nection with Fig. 8, that when finger-piece

93+ ig operated the lever 18, having an en-

largement 41, will Dbe pressed downward,
whieh will move the setting-lever carried
thereby forward, carrying the corresponding

L

These levers are pivoted

!

A
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tumbler 8¢ forward with i1, the corresponding
locking-pawl sliding freely over one tooth.
The instant pressure is removed from finger-
piece 23* the several levers just described
will resume their normal position, the setting-
pawlspring 19 being curved and so connected

to lever 18 as to move said lever and pawl

away from each other—thatis to say, the free
end of the lever will be moved outward to-
ward the side of the case and the pawl will
he moved backward one tooth over the rack
on the tumbler. Lever 26° is pivoted to lever
30b, which is connected by a link 36 with a
lever 37°, which in turn is pivoted to a lever
39b.  T.ever 37° is pivoted on a post 42, lever
30% heing pivoted on post 40. The free end
of lever 39" bears upon the enlargement 41 at
the end of one of the levers 18, carrying a
setting-pawl 15, as is clearly shown in Fig. 5.
Kach time finger-piece 23° is operated the In-

termediate mechanism described, or equiva-

lent mechanism, will move tumbler 3" for-
ward the length of one rack-tooth. lLever 26°
is pivoted to a lever 30¢, which in turn iscon-
nected by alink 36¢ withonearm of abranched
lever 30°, the other arm of this lever bearing
against an enlargement 41 at the frec end of
one of the levers 18. It will'be seen from the
above that each actuation of one of the fin-
oer-pieces acts through suitable intermediate
mechanism to move the corresponding tums-
bler one notch inward toward the center of the
lock. The outer ends of the tumblers bear
against blocks 43, these blocks beinglocked in
position by screws 44. ‘T'he combination 18
made up
tion that when the outer end of the tumbler is

resting against it a certain number of move-

ments of the corresponding finger-picce will
move that tumbler intosucha position that the
oate will receive the fence. The combination
may be changed at any time by loosening the
serews and changing the position of the
blocks. Suppose, for example, that the lock
isset upon the numbers 41 3. Theoperator to
open the lock operates finger-piece 23 four

by locking each block in such a pPOS1-
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times, which through the intermediate mech-

anism moves the corresponding tumbler for-

ward four notches and places the gate in

position to receive the fence. IFinger-plece
93% ig operated once, which places the second
tumbler in gate. Finger-piece 23°1s operated
three times, which places the third tumbler

' in gate and permits the fence to drop down

into the gates of the three tumblers, the fence,
as already stated, being acted upon by spring
11. The special order in which the finger-
pieces are operated is wholly immaterial.
The bolt cannot yet be retracted, however,

owing to the fact that the pawls are still in

engagement with the rack. o raise the
pawls the operator must operate still another
finger-piece. This finger-piece 1s not shown
in the first form, but its corresponding lever
26" is shown in Fig. 3. This lever 1s so ar-
ranged that when the corresponding finger-

[15
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piece IS operated the end of the lever will
raise lifting-lever 33, and with it the locking-

-pawl and the setting-pawl.
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In order that the operation may be clearly
understood I have indicated approximately
the point at which thelifting-lever is engaged
by lever 26 by 45.
be retracted by rotation of knob-spindle 10,
shoulder 9* upon cam 9 engaging cross-bar or
stump 6-and acting to retract the bolt against
the power of spring 4, the tumblers of course
moving with the bolt. The instant the knob
is released spring 4 aects to retarn the bolt to
the thrown position. To break the combina-
tion the operator simply turns the knob back-
ward, which causes the cam to engage stump
6 and lift the fence out from the gates of the
tumblers. As soon as the fence is lifted
springs 17 act to force the tumblers back to
their normal position—that is to say, a posi-
tion not in gate—leaving the fence resting
upon the faces of the tumblers, as shown in
Figs. 2 and 7. -Until cam 9 is turned back-
ward, however, the operator has simply to

turn the knob forward in the usual way to

retract the bolt. - In adapting my lock to the
doors of dwellings which require to be opened
from the inner side without setting up the
combination, Iprovide a knob 46, whose spin-

dle 47 1s provided within the lock-case with

an arm 45, which in turn engages a hook-
shaped arm 49, extending from the inner end
of the bolt. It will thus be seen that under
ordinary circumstances the door may be
readily opened from the inner side by turn-
ing knob 46 and from the outer side, after op-
erating the combination, by turning knob 28.
Kach time a person opens the door from the
outer side by setting up the combination he
gives knob 28 a turn backward, which breaks

up the combination and allows the door to |

slam shut. In order that a person upon the

Inner side may open the door at all times,

even should the doorhave happened from any
cause whatever to be left in the closed po-

- sition with the combination set up and the

55
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stump in engagement with the gates, I pro-
vide an arm 50, which is pivoted on stump 22,
is rigidly connected to the arm 34, extending
from the lifting-lever, and extends forward
into such a position that its free end is en-
gaged by arm 48 on the inside knob-spindle
each time the inside knob is turned, so that
under any circumstances the lock may be
readily opened from the inner side, as the ro-
tation of the inside knob-spindle must act to
lift arm 84, and with it both the setting and
the locking pawls,thusreleasing the tumblers

~and permitting them to move with the bolt if

the stump is in engagement with the gates.
Arm 50 is clearly shown in Figs. 2 and 7,
but has been omitted from Fig. 4, in which a

portion of it would naturally show, for the

sake of clearness. _.
In the form shown in Fig. 6 bell-crank le-

vers ol aresubstituted for the curved levers

262, 26° and 26° of the form illustrated in

The bolt is then free to

Kigs. 1 to 5,inclusive. The thumb-piece in
this form is connected to a link 52, and the
operation is by a longitudinally sliding move-
ment, instead of by an inward movement, as
in the other form. B

In Figs. 7 and 8 I have shown a form in

as in the form shown in Figs. 1 to 4, inclusive,
but are all three arranged upon the top of

the outer shell, instead of on different sides of’

1t. The finger-piece 23¢ is shown in dotted
lines in this form, and the lever 26¢, which op-
erates the lifting-lever, is shown in the same
position as in the other form. In Fig. 7 le-

vers 20* operate as in the first form, although

they differ in arrangement frown the corre-
sponding levers in said form, being all piv-
oted on a single stump. Levers 37%, 37° and
37¢ are omitted. Links 36* and 36° connect
with levers 39 and 39%, and link 30°¢ connects
directly with alever 18, which in this instance
is made shorter than the other two. -

As already stated, these special details of
construction are not of the essence of my in-
vention, and may be greatly varied without
departing from the principle involved. |

Having thus described my invention, I
claim— | o

1. The combination, with aseries of sliding

3

i)

‘which finger-pieces 23% 23°, and 23°¢ operate °
75
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tumblers having gates and racks, of a bolt -

having a pivoted fencewith a stumpadapted

to engage the gates when in line, a series of

setting-pawls acting to place the tumblersin
cate, and suitable operating mechanism for
setting up the combination from the outer
side of the lock. S

2. A seriesof sliding tumblers having gates

and racks and a bolt having a pivoted fence,
with a stump adapted to engage the gates
when 1n line, in combination with setting-
pawls engaging the racks, locking-pawls en-
gaging the racks and also the setting-pawls,
alifting-lever having an arm engaging theset-

100

10§

110

ting-pawls, finger-pieces on the outer side of

the lock, and intermediate connections be-

tween said finger-piecesand the setting-pawls

and lifting-levers.

5. T'he combination, with sliding tumblers .
having gates and racks, pawls engaging said

racks, and mechanism for actuating the pawls

115

and placing the tumblers in gate, of adjust-- -

able blocks 435, against which the tumblers
engage, as and for the purpose set forth.

4. The tumblers having racks and gafes,
pawls engaging the racks, and mechanism for
actuating the pawls, in combination with a
bolt having a pivoted fence, with a stump
adapted to engage the gates, and an arm 49,

adapted to engage arm 48, so that the bolt

may be retracted from either side of thedoor.

3. The combination, with a series of slid-
ing tumblers having gates and a spring-bolt
having a pivoted fence, and a cross-bar serv-
ing as a stump toengage the tumblers when in

120

125
and an inside knob-spindle having an arm 50, -

130

gate, of mechanism, substantially as shown -

and described, for setting up the combination,
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and a spindle having at its inner end a cam
9, with a shoulder 9%, said shoulder being
adapted to engage the stump to move the bolt
to the retracted position when the combina-
tion is set up, and the cam to engage the
stump to lift it out of the gates when the spin-
dle is turned in the opposite direction.

6. The combination, with a series of slid-
ing tumblers having gates and racks, setting-

pawls by which the tumblers are moved for-

ward in setting up the combination, locking-
pawls, and springs 17, acting to return the
tumblers to their normal position when the
bolts are Mfted, of a bolt having a pivoted
fence, with a cross-bar serving as a stump to
engage the gates when in line, and a spindle
having a cam with a shoulder 9*, whereby the

bolt mayv be retracted when the stump is in

engagement with the gates and the pawls are
lifted out of engagement with the rack.

7. A series of sliding tumblers having gates

and a bolt having a pivoted fence, with a
stump adapted to engage the gates, in com-
bination with setting-pawls, actuating mech-
anism therefor which moves the tumblers in
setting up the combination, locking-pawls, a
lifting-lever having an arm 34, adapted to
raise both sets of pawls, and finger-pieces on
the outer side of the lock which engage, re-
spectively, the mechanism acting upon each
tumbler and also the lifting-lever, so that
when the finger-pieces have all been onerated
the stump will be in engagement with the
cates and the pawls lifted.

S. A series of sliding tumblers having racks
and gates and a bolt having a pivoted fence,
with a stump adapted to engage the gates, in
combination with setting-pawls, actuating
mechanism therefor, substantially as de-
scribed and shown, locking-pawls, and a Iift.

ing-lever having an arm adapted to raise said

setting and said locking pawls, finger-pieces
on the outer side of the lock engaging the
lifting-lever and the intermediate mechan-
ism which actuates the setting-pawls, and a
spindlehaving a cam,with a shoulder adapted
to engage the stump to retract the bolt and
also acting to lift the stump when turned in

the opposite direction. |

9. The combination, with the sliding tum-
blers having gates and racks, the setting-
pawls, the locking-pawls,and the lifting-lever
having an arm 34, of a bolt having a pivoted
fence, with a stump adapted to engage the
oates, an arm 49, a spindle having a cam, with
a shoulder adapted to engage the stump to
retract the bolt when the combination is set
up, a pivoted arm 50, connected to arm o4, an d

460,559

| aspindle having an arm 48, adapted to engage

arms 49 and 50, whereby the door may be
opened from the inner side.

10. In alock, the combination, with a series
of sliding tumblers having racks, of setting-
pawls adapted to engage said racks, levers 15,

by which the setting-pawlsare carried, finger--

pieces on the outer side of the lock, and in-
termediate mechanism connecting said finger-
pieces with levers 18, whereby the tu mblers
are actuated in setting up the combination.

11. In a lock, a series of sliding tumblers
having racks, setting-pawls engaging said
acks, locking-pawls engaging the racks and

‘also the setting-pawls, mechanism, substan-

tially as deseribed and shown, for actuating
the setting-pawls, and a lifting-lever having
an arm acting to raise both sets of pawls.

12. In a lock, a series of sliding tumblers

having gates, and springs 17, acting to hold

said tumblers out of gate, in combination
with a bolt having a pivoted fence, with a
stump to engage the gates, and a spindle
having a eam, with a shoulder which engages
said stump when the latter is in the gates to
retract the bolt, said cam acting, when the
spindle is turned in the opposite direction, to
lift the stump from the gates.

13. In a lock, the combination, with a series
of sliding tumblers having racks and gates
and setting-pawls engaging said racks, of
finger-pieces on the outer side of the lock,
intermediate mechanism connecting each
finger-piece with a tumbler, a lifting-lever
adapted to lift the setting-pawls out of en-
ocacement with the racks, springs acting to
force the tumblers backward, and adjustable
blocks which determine the movement of the
tumbler and permit change of combination.

14. In a lock, a series of sliding pawls hav-
ing gates and racks, a series of setting-pawls
engaging the racks, a series of levers 18, which
carry the setting-pawls, a series of locking-
pawls, a lifting-lever having an arm acting to
raise both sets of pawls, a series of finger-
pieces on the outer side of the lock, and inter-
mediate mechanism, substantially as de-
seribed and shown, connecting certain of the
finger-pieces with the tumblers, respectively,
another of said finger-pieces acting to raise
the lifting-lever. |

In testimony whereof I affix my signature in
presence of two witnesses.

JOHUN H. CHRISTIE.

Witnesses:
A. M. WOOSTER,
ARLEY 1. MUNSON.
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