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To all whom it may concern:

Beit knownthatI, IRA G. FRENCH, a  citizen
of the United States, and a resident of Oran go,
in the county of Franklin and State of Massa-

5 chusetts, have invented a new and Improved
Permutation-Lock, of which the following is
~a full, elear, and exact description.

ThlS invention relates to a permutation-

lock designed especially for application to
10 the doors of residences, the arrangement be-
ing such that the lock may be readlly opened
from the inside of the house, but can only be
. opened from the outside by a person familiar
with the combination. |
is The invention involves an arrangement

whereby the lock may be operated in the dark
to set the combination, the movement of the

dial being indicated either by the noise of a

spring - acting pawl or by the throb against

20 the opelators hand of a member opeldted
~ from said pawl. - |
The invention 1nvolves certain novel fea-

tures of construetlon and combinations of

parts, as will be heremafter fully described
35 and claimed.
This specification I is an exact descu ptlon of

one example of myinvention, while the claims

define the actual scope. thereof.

Reference is to be had to the accompany-

30 ing drawings, forming a part of this specifi-
catwn in which snmldr characters of refer-
- ence mdlcate comefspandmw r)arts in all the
views.

I‘w‘me 1 is an” ontmde view showmﬂ' the |

35 knob and the dial. Fig. 2 is an end view
showing the bolt and Lhe stop-arm. Fig. 318

an elev dth[lFLl view of the interior. meehan-.-
ism, the view showing the lock-casing and the

shank in section. . Fw 4 is a section on the
4o line 4 4 of KFig. 3. Fw

lines 5 5 of Figs. 1 and 3.

“on the line 6 6 of Fig. 3. ]310* 7 is a section

‘on the line 7 7 of Fig. 3; and Flgs 8 to 16, in-

cluswe, are details of V&I"IOHS elements of the.

45 lock, as mll be heremafte1 pa:tlcularly de-—
serlbed |

The 1001{ has a casmg 20 similar to the cas-

ing of the ordinary door-lock, and when the

lock is applied to a door this casing is mor- |

5o tised lheremto in the usnal manuner. 21 1n-

5 is a section on the |
FI'D' 6 is a section:

F

|

;

in Fig. 2.

i

dieates the face-plate of the lock, which lies
against the outer edge of the dom as shown
As shown in Fig. 5, the shank of
the lock is made up of two parts 22 and 23,
the part 22 having an extension 24, which pro-
jects throngh the part 23, the latter being tu-
bular, and the extensmn 24 belng engaﬂ'ed
with the shank-section 23 by the nuts 25 or
like fastenings. Secured to the section 23 is
a knob 26, which is located at the inside of

55
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the door, and secured to the section 2218 a -

knob 27, which is located at the outside and

carries on its stem an indicator-disk 28, which
works over a dial-plate 29, fastened to the

as shown best in Fig. 6. The hub of thIS

| disk 28 is fastened to t.he stem of the knob 27
by means of a screw 30, which works in a slot

31, formed in the hub of the disk, and which

" thereby facilitates the adj ustment of the disk

W1th respect to the dial-plate.
32 indicates the bolt, which is fastened rig-
idly to the arm 33 of the rectangular strap 34.

| (See Figs. 5and 6.) Thisstrap 34 surrounds

the inner end of the shank-section 23 and is

adapted to be engaged by a cross-arm 35 on

said end of the shank-section 23. (See Figs.

5 and 11.) By turning the knob 26 move-
ment is imparted to the parts 33 and 385, and.

this by coaction with the str ap 34 and arm
33 .draws inward the bolt 32. The bolt 32
has a tubular rear portion 36, in which is fit-

ing limited sliding movement by means of a
pin 38, which is fastened to the part 37 of the

 bolt 32 and projects into a slot 39, formed in

the bolt-section 36. (See Figs. 5, 6 and 13.)

The rear end of the bar 37 carries a tongue
40, which projects inward and is adapted to
coact with the tumblers in a manner which
will be hereinafter described.

41 indicates a pin attached to the casing

| door and lying inward of the indicator-disk, 65

70

75

cO

| ted loosely a tubular bar 37, these parts hav-

Qo

20 and projecting inward through a slot 42 in "~
the arm 33 and through slots 43 and 44, re-

spectively, in the parts 37 and 6. This pin
41 holds the parts 32 and 87 against rocking
' movement, but allowsthem flee lonﬂ'ltudmal
movement.

45 indicates a spring which is placed in the

_.t_ubulm parts 36 and 37 and which presses

25

100
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between the pin 41 and the bolt 32, thus tend
ing to hold the bolt in active position. |

-To the bar 37 of the bolt 32 is attached an |

arm 46, which projects laterally of and in-
ward from the bar 37 and has an inturned or
transversely-disposed end 47. By means of
this arm 46, with its end 47, the boltis drawn
from the knob 27. It will be observed that

by means of the parts 35 and 34, previously
described, the bolt is drawn from the knob
26.  On the shank-section 22 within the cas-
Ing 20 is located arectangular cross-piece 48,
which turns with the square end of said
shank-section and has a pawl 49 pivotally

mounted thereon, this pawl being disposed -

radially of the shank-section 22 and having
its inner end engaged with the laterally-
turned end 50 of a rod 51, which is fitted in

a groove 52, formed in the shank-section 22,

and which rod extends outward from the
shank into the knob 27,

cated the head 54 of the rod 51.
tween the bottom of the cavity 53 and said
head 54 is a spring 55, which tends to push
outward the rod 51 and its head 54, keeping

the end 50 normally engaged with the pawl.
49.  As the shank-section 22 is turned and
the end of the pawl 49 engaged with the end

47 of the arm 46 the bolt 32 may be drawn

into the casing—that is tosay,when the turn-
ing . movement of theshank isin the direction

from left to right, referring to Fig. 3.

Fastened to the inner side wall of the cas-
ing 20, as best shown in Fig, 4, is the base-
plate 56 of the tumbler mechanism. This
plate 1s also clearly illustrated in Fig. 5. Said
base-plate is centrally orificed and has a boss
Mount-

or tube 57 surrounding said orifice.
ed lcosely on said boss 57 are the tumblers
53, which are according to the example given
in the drawings two in number. Between
these tumblers are located the spacer-plates
59, said spacer-plates having earsthereon en-
gaged with pins 60, fastened to-the casing 20.

(See Figs. 3 and 4.) Fig. 12 illustrates the

- spacer-plates 59 in detail, and referring to

50

55
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this view it will be seen that the said plates

are provided with radial slots 61, which slots

are placed directly opposite the tongue 40 of

‘the bar 37, so as to allow said bar to mnovein-

ward without being interfered with by the
spacer-plates. The top spacer- plate 592 is
shown in detail in Fig. 9, and this plate has
in addition to the slot 612 a circular bead

b2 surrounding the central orifice in the plate.
This bead has notches 63 in its inner side to

reduce its weight, and said bead serves to
carry in position the ratchet-ring 64. (See
Kigs. 3, 4, 5, and 6.) This ratchet-ring is
toothed on its side face, and the pawl 49 co-
acts therewith in a manner which will be
hereinafter fully described. '
plates 59 and 59* are held from rotation; but
the tumblers 58 are free to turn around the
boss 67. These tumblers are illustrated in

detail in Fig. 10, and each tumbler comprises |

| The knob 27 has a .
cavity 53 in its end, and in this eavity is lo-
Bearing be-

‘upper tumbler or tumblers.

The spacer-

743,480

an outer or main portion having a radial slot
Go therein corresponding with the slot 61 and
adapted to allow the tongue 40 to- move in-
ward. HKach tumbler also comprises a cen-

tral portion 66, having tongues 67, which are
adapted to engage with notches 68, formed

in the inner periphery of the main section 58
0of the tumblers.

1'he parts 66 and 68 being
securely, yet removably, connected with each

other,it is clear that by adjusting the tongue

67 in the notches 68 the relative position of
the two parts may be regulated, and thusthe
permutation of the lock may be changed at
will as desired. The part 66 of the tumbler
has an arc-shaped slot 69 extending nearly
around the same, and between the ends of this
slot 69 a small orifice 70 is formed.

A spring-pressed pawl 71 is suitably mount-
ed in the casing 20 and bears against the
ratchet-ring 64, this pawl 71 being of such
arrangement relatively to the pawl 49 that
the latter pawl may pass free of the pawl 71
when the pawl 49 is turning with the cross-
piece 48. The eross-piece 48 in addition to
the pawl 49 carries a pawl 72, which is piv-
oted to the cross-pleceand pressed by a spring
73.
side the boss 57 and passes through the slots
69 in the tumblers, said pawl lying in the po-
sition shown in Fig. 7. The end of the pawl
72 is capable of being entered into the ori-
fices 70 of the tumblers, and when this is

done by turning the cross-piece 48 through

the medium of the shank-section 22 the tum-
bler may be adjusted as desired. In order
to adjust the lower tumbler or tumblers, the
pawl is projected through the slot 69 of the
The slots 69 of
the tumblers are therefore usefual only to per-
mit the pawl 72 to pass through one tumbler
to reach the other.

74 indicates a spring-plate (see Figs. 4 and
14) which surrounds the shank-section 22 and
presses against the casing 20 and against the
cross-plece- 48, thus holding the cross-piece
raised on the bead 62 of the spacer-plate 592.
- 75 indicates the stop-arm, which is in the
form of a lever fulcrumed at the point 76
and having its front end projected through a
slot 77 in the front wall of the casing 20 and
in the face-plate 21. The inner arm of the
lever lies over the arm 46 and is in position

to be swung upward from the position shown

in Fig. 3, so as to lie over the ratchet-ring 64
and confiné the pawl 49 between the arm 75
and the end 47 of the arm 46, thus prevent-
ing such movement of the cross-piece 48 as
will displace the tumblers. By meansof this
device when the tumblers are once thrown to
released position persons may be prevented
from throwing the tumblers batk to locked
position. They will not, however, be pre-

vented from operating the latch, since there
is nothing to restrain-the action of the pawl
49 on the end of the arm 46 in the manner
which has heretofore been explained.
The operation and manner of using the in-

7¢€
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This pawl 72 projects downward along- .
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-_ "Veﬁﬁ'ﬁﬁ_m ﬂfy be :-t_.r'aced; as-ft)llows . In its oi*di- 1
‘nary adjustment—that is to.say, when the!|
~parts are in the position shown in Fig. 3—the

~strap 34 draws the bolt in, while the spring
45 shoots the bolt out into locked position:
when pressurve on the knob 26 is relaxed.
When the tumblers are in locked position,
they prevent the inward movement of the
‘bar 37 owing to the position of the tongue.

_ Ig'

‘manner.

. 743,480

lock is free to be operated from the inside by
‘the manipulation of the knob 26 in the usual
The movement of the knob 26

throws the arm 35, and this deting on the

40. When, however, the tumblers are ad-

justed so that their slots 65 coincide with the
slots 61 and 61* of the spacer-plates 59 and
592, the bar 37 may be moved inward, and

“through the medium of the pin 38 this bar

20

30

'35

“will carry with it the bolt 32. Such inward
‘movement of the bar 37 is brought about by

tarning the cross-piece 48 until the pawl 49
sirikes the right-hand side of the end 47 of

the arin 46. After the tumblers are adjusted -
into unlocked position and the pawl 49 is
brought around into engagement with the
right-hand side of the.end 47 of the arm 46 the
“arm or lever 75 may be thrown from the po-
. sition shown in Fig. 3 to its opposite position,
.whereupon the inner end of the arm will lie
over the ratchet-plate 64, and return move-

ment of the cross-piece 48 is prevented. This

prevents operation of the lock to move the

tumblers out of unlocked position and it al-

lows the free operation of the parts 49, 46, and
37, as explained above. ‘The arm 75 there-
fore enables the permutation lock mechan-

~ ism to be thrown out of action whenever de-
- sired. S R .

parts 22, 48, and 72 to zero position. Thisen-
gages the point of the pawl 72 with the recess |

g0

55

- 6o

Tooperate the permutation mechanism, the
combination being known, it is only neces- |1 d | thi !
“therefore determine by the throb of the head
54 against the hand just how many teeth of
the ratchet-ring are being passed over, and

sary, assuming that the tumblers are lying at
zero, to turn the indicator-plate 28 with the

70 in the top tumbler. Then the indicator-

plate 28 should be turned back the number
ofdegreesrequired by thecombination. This.

will place the top tumbler in unlocked posi-

“tion. The indicator - plate 28 should then

again be returned to zero, whereupon the

pawl 72 will be dropped through the orifice 69
of the top tumbler engaged with the orifice
- 70 of the tumbler next below.  By-a return
movement of theindicator-plate 28.and its at-

tached parts this second tumbler will be
moved to unlocked position. This operation
should be repeated as often as there are tum-
blersin the lock. Itis clear that any desired

number of tumblers may be employed. The.

tumblers being moved to unlocked position—
that is to say, with their slots 65 lying oppo-

site the tongue 40—it then only remains to-

pawl 49 with the right-hand side of the end
47 of the arm 46, and then the door-may be |

opened at will.  To loek the. permutation

F

creases the clicking noise of the pawl.

E=3

eral turning. movements, each of which will

result in throwing a tumbler out of position.
When' the tumblers are to be placed in un-
locked position following a known permuta-

tion, it is necessary that they be first-set at

zero, so that the permutation members may

‘be worked from zero. To set the tumblers at
zero, it is only necessary to reverse the oper-
‘ation deseribed above in connection with.plac-

ing the tumblers in unlocked position... As

‘the cross-piece 48 is turned it rides over the
ratchet - disk 64, and when the cross- piece

turns in that direetion which sets the tum-

70

75

So

blers to unlocking position the pawl 49 clicks .

idly over the ratchet-ring. This produces a
clicking noise, and since the teeth on:the
ratchet-ring are set in exact correspondence
to the graduations on the indicator-plate 23

the combination may be counted from the
clicks, as well as from the indicator-plate.

Also the movement of the pawl due to its rid-

ing over the ratchet-ring will give the rod 51

anumber of rapidly-succeeding inward move-

Q0

ments, the spring 55 pushing the rod 51 out-

ward after each inward movement. This

causes a throbbing of the head 54, and also
the spring 55, being in connection with the
pawl 49 through the medium of the rod 51, in-
_ I There-
fore if a person does not wish the clicking
noise of the pawl to be heard (sinceif a stran-
ger be present thisclicking noise may divalge

the combination of the lock) the head 54 may

be pushed in slightly, so as to take the pres-
sure of the spring 55 off of the pawl 43, and

the clicking noise of the pawl will therefore

not be andible. However, the pawl will move
over the ratchet, and the rocking movement

of the pawl due to theratchet will thus be im-

parted to the rod 51, and the operator may

thus the movements may be counted so as to
determine the extent to which the tumblers
are moved. = -- S

~ It will be seen from the foregdiﬂg that this

lock is especially adapted to be applied to

house-doors and that every provision is made
for the use of the lock as is customary inresi-
dences. Persons on the inside of the door
(the side of the knob 26) may freely open or
close the door, while persons on the outside
(the side of the knob 27) must be aware of the
combination before the door can be opened,

unless at the will of persons within the house

‘the arm 75 be adjusted to throw the permu-
tation mechanism out of action. SO

. Various.changes in the form, proportions,
and minor details'of my invention may bere-
gsorted to at will without departing from the
spirit ‘and scope thereof. _
myself entitled to all such variations as may
lie within the intent of my eclaims. - =

Hence I consider
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claim as.new and desire Lo secure by Letters
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1. The combination of a bolt, a strap at-

tached thereto, a knob, an arm in connection
with the knob and coaecting with the strap di-
rectly to operate the bolt, a bar having slid-
ing connection with the bolt, a tumbler,

means for operating the tumbler, an arm in
connection with the bar, a second knob, and
a part connected therewith and coacting with
the arm.

2. The combination of a bolt, a strap at-
tached thereto, a knob, an arm in connection
with the knob and coacting with the strap
directly to operate the bolt, a bar having
sliding connection with the bolt, a tumbler,

means for operating the tumbler, an arm in |

connection with the bar, a second knob, and
a part connected therewith and coacting with
the arm, the said bar having a tongue there-
on and the tumbler having a slot adapted to
be entered by the tongue when the tongue is
in unlocked position. |
- 3. The combination with permutation-lock
mechanism, of a handle member foroperating
the same, a member mounted loosely on the
handle member, and a connection between the
second-named member and the lock mechan-
ISm to cause the second-named member to
throb as the lock mechanism is operated.
4. The combination with a permutation-
lock mechanism, of a ratchet-ring, a pawl

pawl, a spring pressing the rod, and a handle
for operating the lock mechanism, through
which handle said rod extends. o

5. In a permutation-lock, the combination

with a tumbler and means for operating the |
~same, of a bolt, an arm connected with the

bolt, a knob, a shank attached to the knob

and having connection with the means for op-

erating thetumbler,a ratchet-ring,and a pawl
arranged to turn with the shank and working
over the ratchet-ring, for the purpose speci-
fied, said pawl being arranged to engage the
arm of the bolt, to draw the bolt.

6. In a lock, the combination with a tum-
bler and means for operating the same, of a
bolt, an arm connected with the bolt, a knob,
a shank attached to the knoband having con-
nection with the meansforoperating the tum-

bler, a ratchet-ring, a pawl arranged to turn

with the shank and working over the ratchet-
ring, for the purpose specified, said paw! be-
ing arranged to engage the arm of the bolt,
to draw the bolt, a rod running through the
shank and knob and engaged with the pawl,
and a spring pressing the rod. |

7. In a permutation-lock, the combination
of a bolt, tumblers, means for operating the
tumblers, an arm attached tc the bolt and
adapted to beengaged by a part of said mneans,
whereby to operate the bolt, and a stop-arm
movable into engagement with said tumbler-
operating means to prevent the operation of
the tumblers, for the purpose specified.

8. The combination of a bolt, an arm at-

tached thereto, a tumbler, a pawl arranged to

operate the tumbler, a turning member car- |

743 480

rying the pawl, means carried by said turd-

Ing member for engaging the arm to operate
the bolt, and a stop-arm movableinto the path
of said means, for the purpose specified.

- 9. The combination of a bolt, an arm at-
tached thereto, a tumbler, a pawl arranged to
operate the tumbler, a turning member car-
rying the pawl, means carried by said turn-
ing member for engaging the arm to operate

| the bolt, and a stop-arm movableinto the path

of said means, for the purpose specified, the
sald means for engaging the arm comprising
apawl and a ratchet-ring over which the pawl
works. |

10. In a lock, the combination of a bolt, an
operating device directly connected thereto,
a bar having sliding connection with the bolt,
for the purpose specified, an arm carried by
the bar, a tumbler, a second operating mem-

ber, a turning member connected to the sec-
ond operating member, and a pawl carried

thereby and adapted to coact with the tum-
bler to set the same, said turning member

-being adapted to engage the said arm.

11. In a lock, the combination of a bolt, a
tumbler, a pawl arranged to operate the tum-
bler, a member carrying the pawl and hav-
ing a part adapted to operate the bolt, and a
stop-arm movable into the path of said part

to render the same inoperative.
worxing over the same, a rod engaging the |

12. In a lock, the combination of a bolt,
means connected for direectly operating it, a
bar having sliding connection with the bolt,
a tumbler, a pawl arranged to operate the
tumbler, means carrying the pawl and hav-
ing. a part coacting with the said bar to op-
erate the bolt, and a stop-arm movable into
the path of said part to render the same in-
operative. |

13. A permutation - lock, comprising the
combination with the bolt, of tumblers coact-
Ing with the bolt, said tnmblers each having
a central orifice and an arc-shaped orifice
outward therefrom, an operating - spindle
passed through the central orifice of the tum-
bler, and a pawl carried by and moving with
the operating-spindle and working through
the arc-shaped openings in the tumblers, to
actuate the tumblers.

14." A permutation - lock, comprising the
combination with the bolt, of tumblers coact-
Ing with the bolt, said tumblers each having
a central orifice and an arc-shaped orifice
outward therefrom, an operating - spindle
passed through the central orifice of the tum-
bler, and a pawl carried by and moving with
the operating-spindle and working through

the arc-shaped openings in the tumblers, to

actuate the tumblers, and each of said tum-
blers also having a third opening or orifice
situated from the center of the tumbler a dis-

tance equal to that of the aforesaid arc-

shaped opening, the third opening of the
tumblers coacting with the bill of the pawl,

to facilitate the movement of the tumblers.

15. A permutation - lock, comprising the
combinaﬁuion with the bolt, of tumblers coact-
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arranged to pass through said openings toin-
dependently engage and operate the several
 ward therefrom, an operating-spindle passed | tumblers, and means for mounting the pawl
through the central orifice of the tumbler, a | on the shank at one side thereof, the tum- 33
s pawl carried by and moving with the operat- | blersalso having each a second opening there-
ing - spindle and working through the are- | in adapted to receive the bill of the pawl,
shaped.openings in the tumblers, to actuate | whereby to connect the pawl with any one of
the tumblers, an arm in connection with the | the tumblers. - | - -
bolt, and a member turning with the operat-| 13. The combination with a permutation- 40
1o ing-spindle and adapted to strike said arm to | lock mechanism, of a means for operating the
move the bolt. - | - .| same, a member loosely mounted in the lock
16, Inapermutation-lock, the combination | and projecting to the exterior thereof, and a
with the bolt and means for operating the | connection between said memberand the lock
- same, of a plarality of independently-mov- | mechanism to cause said member to throb 45 :
(5 able superimposed tumblers, an operating- | upon the operation ot the lock mechanism. - -
shank passing centrally through them, said 19. Ina permutation-lock, the combination |
tamblers having openings therein outward | of the bolt, abolt-operating means, atumbler,
from the shank registering with each other | a ratchet-ring juxtaposed to the tumbler, a
upon certain positions of the tumblers, a pawl | pawl working over the ratchet-ring, a rod en- 50
20 arranged to pass through said openings toin- | gaging the pawl and extending to the exterior
dependently engage and operate the several | of the lock, a spring compressing the rod, an
‘tumblers, and means for mounting the pawl | operating-spindle, and means carried thereby
‘on the shank at one side thereof. for adjusting the tumblers. -
| 17. In a permutation-lock, the combination | = In testimony whereof I have signed my 55
2¢ with the bolt and means for operating the | name to this specification in the presence of
same, of a plurality of independently-mov- | two subseribing witnesses. - -
able superimposed tumblers, an operating- | : AN T
shank passing centrally through them, said | - IR_A G. FRENCH.
tumblers having openings therein outward |  Witnesses: o .
30 from the shank registering with each other | - JAMES D. KIMBALL, | -
" upon certain positions of thetumblers, apawl | ~  ERASTUS ASH.

‘ing with the bolt, said tumblers each having
a central orifice and an arc-shaped orifice out-

;

......
“‘“"""Iu.
"

.......
''' S, :
. n "II.:_.“‘ .
. "
g,
"""""""

llllll

|||||||||
oy,
-




	Drawings
	Front Page
	Specification
	Claims

