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ONrTED STATES

PATENT . OFFICE. .

- MILTON_ "A

DALT() OI‘ OIN(JINVATI OHIO.

IMPROVEMENT IN PERMUTATION LOCKS

%peclﬁcmmn forming part of Let ers Patent No. 221 ,790, da’red Novembm 18, 18;9 ; apphcatlon filed-
'- - | \If}y 8 1879. - |

To all whom it may concern :

Be 1t known that I, MILTON A DALTO"\I..'

of (Jmcummtl in the cauntv of Hamilton .:md
State of Ohlo., have invented certain new and
~useful Improvements in Combination- -Liocks;

and I'do hereby declare the following to be a

full, clear, and exact description of the Inven-
tlon, such as will enable others skilled in the

- art to which it appertains to make and use

the same, reference. being had to the accom-
panying drawings, and to letters of reference
marked thereon, Whlch form. a par
specification.
~The object of tlllb invention is to prmwde a -
| (:01111}111‘1131011 lock embodying the principles of
~ the permutation mechmnbm of the dual time-
lock described in my application for United
States Letters Patent filed November 2, 1878.
. To this end the invention consists of the
combination of the following mechanical de-
vices, to wit: the bolt of the locla a dI‘IVGI‘
which consists of a device fixed on the ar-
- bor for throwing and retracting the Lolt, and
~combined with a reversible transmitter ena-
“Dbling said driver. to' transmit motion from
uther side according as it is turned in one di-

~rection or the other; a.self- 1"61"]1&(;111“ controller
GOIlblbtlng of a device whieh is movable step-
- wise from its normal position to the point

~ where it provides for the retraction of the bolt,

- but which escapes. intermittingly from its fm-

,,"pellmn means; a permuter consisting of a de-
vice which reqmreq to be advanced stepwme
“in working out the combination, to succes-
sively sunpor't the controller: after- each ad-
vance.
their association into a mechanical combina-
tion may be very much varied without depart-
‘ing from the pﬂﬂuple of the invention.
" ln the accompanying drawings I have rep-

resented several forms of my invention, which

I will dLSulbe separately in order to avoid
confusion. The form of my invention first to
be debCI‘lde 15 lllllbtlith‘d Ol

~ where— |

Figure 1 is a rear elevatlon with the pl{Lte_

- of the lock-case removcd, showing it inits un-
~ locked condition. Fig.2 isa smnlfu elevation,
~showing. the lock, howey er, 1n its locked con-

~ dition, with the eontrollel pmtmlly elevated.
- Fig. 3 is a sectional plan view of the lock,
| showmg it att.ﬂ,ched to a ba,fe door. I‘Ig 4 is

‘through a door, C, or other structure
t of this

then in a pOSlthIl wher

The construction of these devices and

Sheets 1 and 2,

et-teeth, ¢/, on its outer edge.

",

a sectional front elevation. - Fig. & is a per
Spectwe view of the driver without the reversi-
ble transmitter. Fig. 6is a pelsnectlve view
of the reversible transmwter |

The same letters of reference are used in all
the figures to designate identical parts. |
" The mechanism of the lock is arranged in a
suitable case, A, through the front plate of
which the 1001{ spmdle or arbor B protrudes
any required distance, enabling it to reach
to Whmh_ |
the lock may be ‘Ippllbd

The arbor B is provided with a suitable 11.:111-,

dle or with a knob, B/, by which it can be con-
veniently turned.

Wlthm the lock-case the ar-
bor has fixed upou 1t the driver D, which in -

‘this instance 1s a eross-bar, one end of whieh

terminates in a hook, Whﬂe the other end is 01
broad segmental conhnur ation, - o
The bolt I has a &lotted shanlk, D’ to gmde*
it on a guide-pin fixed to the bottom of the
case, and is operated by the driver. through a
lmk I, which 1s pwoted with one end to the

| bolt, and reaches with its other end to a fixed '

stump, A’, on the bottom of the lock-case.
- The 111‘11{ has at its free end a laterally-pro-
Je(,tmn‘ pin, f;-upon which the driver D has to"

act in projecting or retracting the bolt. When :

the bolt is projected—that is, when the lock -
is locked—then the free end of the link rests
on the bottom of the lock-case, in front of the
stump A’, so as to dog the bolt Its pin fis
1t cannot be reached -
by the driver, and the link I' has to be first
elevated so hlﬂh that it can move over upon
stump A’ betme its pm j Wlll be in the cir uut_' -
of the driver. -
The stress of a spring, j" is wmt%ntly ex-
erted upon the link dntcwonlbtlcally to the
lifting of its free end. The elevation of such

free end of the link can only be effected through'

the instromentality of the controller G, and
the action of the controller upon-the lmk 1sin
turn governed by certain means for moving it

‘and by the permuter H, as will be presently

explained 1n detail,

The controller is pivoted at one end to the-
bolt K, and terminates at its other end in a
transverse segment, G/, with a series of ratch-

1t e:;tends

across the {ace of the permuter H, and can be
| turned on 1ts plvot throunh a (,ertmn ranﬂe,




Dut does not begin to actuate the link If until '
it has nearly reached the extreme limit of its

range of motion from its normal position.

The controller is moved stepwise from 1ts
normal position by a lifting-pawl, 1, which 1s
adapted to alternately engage and disengage
the toothed segment &/ of said controller.

Whenever the lifting-pawl I releases it, the
controller will, anless it be supported by the
permuter, as hereinafter set forth, replace 1t-

~self in its normal position, and in thls self-re-

placement it may be aided by a spring, ¢.

Pawl 1 1s 10086]} pivoted on the welghted
arm 12 on one end of shaft I% journaled 1 a
bracket, 1%, fixed on the lock- case. T'he other
end of Sh:—lfb 13 has a fixed arm, I°, on the hub
of which is a toe, ¢, adapted to engage the
cateh ¢/ of the trigger I° which 18 100561} pLv-
oted on a stud on blacket I*. The trigger 18
so balanced on its stud thatit constantly tends
to throw its cateh ¢ toward the hub of arm I°,
for engaging the toe ¢ thereof.,

Pawl I has a weighted arm, 17, whereby 1t

is kept in contact with the fixed stud ¢ on
bracket 1% The edge of the pawl bearing
against stud #is so formed that in the low-
ermost position of the pawl the stad +* holds
the bit of the pawl clear of the ratchet-teeth
of the controller, so that then the controller 1s
free to move; but as long as the pawlis elevat-

ed aboveitslowermost position ifs bit engages,
or 1s in position to engage, the ratchet-teeth of

~ the controller. In tlle present instance the
descent of the pawl 1s limited by the arm I°
striking the bottom of the lock-case, as shown
in Kig. 1 It 158 elevated by depressing armn
17, and is held elevated by the locking of said
arm by trigger 1% which must be trlpped be-
fore the pale cqn again descend.

The trigger I° and arm I° are opemted

upon by t.he driving-pin k of the reversible

transmitter K of the driver D. Thereversible
transmitter has here the form of a disk cen-
trally pivoted in a circular recess in the seg-
mental arm of the driver D. Its driving-pin
k projects through a slot, d, in the driver. This
slot d 1s conceutl 1¢C W 1th the axis of the re-
" versible transmitter, but one end of it 1s far-
ther removed from the axis of the driver than
“the other end. When pin £ 1s 1n the far end
of the slot 4 1t 1s in position to operate upon
trigger 1Y and arm 1°. Supposing the parts to
be in the relative positions shown in Ifig, 4,
and that the driver be turned in the direction
of the arrow, driving-pin & will first trip trig-
ger IS, musnw the release of arm I° and the
1mmedlatb descent of the pawl I, in conse-
quence of which arm I° 1s turned up against
the trigger 1° butis at once moved back again
by the trigger under the action of driving-pin
k, 80 as to again elevate pawl 1. As the driv-
ing-pin & progresses it will first release the
trigaer, and shortly thereafter the arwm I°, which
isatoncecaught by the trigger, sothatthepawl
- I will be maintained in 1ts elevated position.
There is some lost motion between arm I° and

rection of the arrow shown in Ifig.

220,790

trigger I° at this pomt in 01"L1€1‘ that the arm I°
mmy turu back a little distance from the ex-
treme point to which it is depressed by the
driving-pin %, and thus have its extreme end
tlnown across the circuit of said driving- pin.
Hence on reversing the motion of the driver

the driving-pin &k w vill strike the end of arm I°

and will bc turned some distance in its slot in
escaping from sald arm.

The trigger 16 terminates in a pivoted ton one,
07, adapted to turn one way, and prm*1ded to
allow the driving-pin k to lift and pass 1t, with-
out having 1ts posmon changed by Such piv-
oted tongue, when the driver is turned in a
direction opposite to that indicated by the ar-
row 1in Ifig. 4. |

The throw of pawlI isequal to the distance
between twoadjacent teeth of controller G plus
the lost motion between the arm I’ and trig-
oger 1°. |

A constant rotation of driver D in the di-
4 would
have no other effeet than to alternately elevate
the controller a distance equal to the length
of one of its teeth and its antomatic return to
its normal position.. In order that it may be
successively elevated higher and higher the
permuter His provided, from the side of which
facing the controller a number of studs, A, pro-
ject, which can be buccesqively bmu'ﬁht under
a projecting stud, ¢% of the controller to sup-
port it in any position to which it may be lifted
by pawl I. The permuter 1s prov ided with
several concentric series of holes, in which the
studs 2 may be inserted, one in each concentric
series of holes. By changin o the relative posi-
tions of the studs the combination for opening
the lock may be varied at any time., After

cach lift of the controller by the pawl I, the

permuter is to be turned to bring the ‘lppl"o-
priate stud /& under the stud gz, to support
the controller while pawl I descends prepara-

tory to giving another lift to the controller.

The permuter is mounted to turn freely on
arbor B; but a friction-pawl, L, pivoted on the
case, bears on its peripberal ed oge and prevents
it fromturningexceptinone direction—namel v,
in & duectlon opposite to that in which the
driver requires to be rotated to operate upon
pawl I through the mtelmedla,te mech‘mlsm
described.

The force with which tlle friction- pawl bears
against the permuter can be regulated to some
extent by anjusting the wewht L/ on the pawl

The permuter 1s driven bv the driving-pin
I/ of the reversible transmitter K acting on a
laterally-projecting stud or drive-pin, Y , Of
said permuter. The driving-pin A/ projects
trom the reversible tmusmlttel in a (111*ect1011
opposite to the driving-pin k.

The pins k &’ are so placed with reference
to each other that when k is in position to op-
erate on trigger If and arm I°, &' cannot touch
the drive- pm of the permuter while when A’

is in position to drive the permuter, then pin
| k cannot re%h trigger I° and arm I°.




. ~ other lift to the controller.
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On tarning the d1 iver D ina dlrectlon opPo-

 site to that of the arrow shown in Fig. 4 arm
- I® will give a partial tarn to the reversible
-. _-’rransmltter so that its driving-pin &' will then

be in the mrcmt of the dln e- 11111 I/ of the per-

- muter.

The SEﬂmental end of ﬂle controller lms

' I’tterally projecting stud or pin, ¢% which

- swings just clear of the end of the rest M on

the lock case, and can move over upon the said
rest when the eontro]lel has beeu llfted to its

- highest position. |

| I11 this instance the contl oller lifts the link

- F by means of a lever, N, which is located in
~a cavity of, and is pwoted on, the bolt E, with -
' its short arm overhanging the controller, SO
- as to be struck thereby during the last htt

and its 1011 g arm reaching ander the link If,
Tig. 2 shows the condltlou of things when

~ the lock is locked and the controller has been
~ elevated from its normal position a distance
~ equal to the length of two of its teeth in the
- act ot unlocking.
The next xtap requned is to tuln the per-
~ muter to set oune of its studs % under the |
- stud ¢?of the controller.
~ movement of driver D is reversed, whereby
~ the pawl 1 will first be allowed to descend,

‘That being done, the

~and will then again be elevated, giving an-
Thus the driver
“is alternately turned in opposite directions to
_'Succenswely lift the controller and turn the
| permuter to set one of its studs under the
stud ¢? of the controller. -
- The last lift of the contr olleris clﬁCOII]l)llthd

- Dby the bit of the pawl I acting on the lower
~ end of the segment G/, so that the controller

Imay now move endmse over the bit of the
~ pawl and by its pin ¢® find support on rest M.
During this last lift link I will be elevated,
SO that its free end may ride over the Stump
A/, while its pin £ is brout-’)ht within the eir-

 cuit of the driver, and pin ¢* assumes a posi-
tion just above the level of the rest M. On

again reversing the driver, its hook end, tak-

~ing hold of piu 1 of 1i11l~.. F, will retla{,t the
- bolt, the stud ¢°® meanwhile lnm'mo oVver upon

rest M to snpport the controller. To lock the

lock, the motion of the driver is again re-

versed, causing its segmental end to project
“the bolt by pushing anambt pin fof link F.
- This will carry the pin ¢ ﬁ back to a point over
" that stud of the permuter which was last set
for the support of the controller. This pro-

jection of the bolt is. accompaunied by an ele-

vation of the pawl I, which now again stands

~ under the lower end of the segment G’ of the

controller, To complete the loc,k up, it is nec-
~ essary to release the controller, first from the

' pawl and then from the Supportmg -stud of

the permuter, so that the controller may re-

turn to its normfml position and allow the link

T to fall. This is done by a partial reversal
of the driver D after it has shot the _bolt and
‘theu turning it back again.:

1t should be observed that in shootmﬂ the_

o

~of these parts.

| bolt bv the seﬂmcntal arm of the driver the

driving-pin k of the reversible transmitter will

depress arm I°, so as to lift the pawlI, but '

that the pin k wﬂl not pass said arm I* but
will remain between the arm and the tmggel
I so that in reversing the driver the driving-

pin & will lift the pwoted tongue ¢ of the mu-_' o

oer without having its poutlon changed there-

‘by. The driver is tulned just far enounh fo -

let the driving-pin £k pass beyond the pwoted |
tongue ¢ of the trigger 1°.  The driver 1s then

| reversed just far enmwh to trip the trigger IS,
which causes the desgent of the pawl 1 _aml

the release of the controller theéretrom. The
controller at once descends, but is arrested by
the outermost stud & of the pe1mute1 This

partial dcscent of the controller is sufficient

to release lever N and cause the descent of

the link I, and nothing remains to be done -
but to reverse the motion of the driver, in or-
der to turn the permuter to_l_emove 11:_.5 outer- .
most stud & from under the pin ¢* of the con-

|- troller, which then at once descemh to 1tS nor-

mal prlthl]

It will be obbewed tha,t in the 10(,1; SO fdr-._ .
| (leacubed a definite mode of procedure has to

be followed, both in unlocking and in locking

the loch---m other words, that a given comb1- )

nation has to be worked out in “either case.
These combinations can be worked out by the
person or persons in possession of the knowl-
edge of them Ly means of the usual dial-plate
0O, “secured to the arbor B on-the outside of
the door. -

It may be remmhed and it is obvlous, that
the controller G may act directly on the link
I at the proper time by a proper construction
_ Modifications to this end will
readily suggest themselves to any skilled me-
chanic. In such case lever N would be dis-
pensed with.

The studs % of the permuter should alw 33&

be arranged in a somewhat scattering man- =

ner, so that no two or more of the Studs may
snmlltaneous]y stand on the line Swept over

by the pin ¢* of the controller.

A second form of my invention is 1llustmted
on Sheet 3, where I'ig. 7 is a rear elevation of .
the lock w1th the rear plate of the lock-case
removed. Ifig. 8 1s a sectional plan of the
lock, showing it attached to the door of a safe. .

Pdl ts of thlS form of lockidentical with parts

of the lock illustrated on Sheets 1 and 2 are

indicated by the same letters of reference.

This lock, in general construction and oper-

ation, 18 qulte mmll.:n* to the lock heretofore

describ(,d It differs therefrom in forming the
ratchet-teeth on the device for lifting the COIl-
troller instead of on the controller,an d 111 modi-
fying the operation of the llttmg device to
adapt it to the new eondition of things. The
controller G now terminates at its ﬁee end in

“a bit, G% adapted to engage ‘any one of a se-

ries of ratchet. teeth, p, on “the lifter P.. This

lifter is hung at its. lower end on a pin on the -
arm I? of shatt I, which is operated by the driv-
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ing-pin k of the reversible transmitter K on
driver D thr ough arm I°, controlled by trigger
1% the same asin the ﬁr‘st form of my invention
deseribed. The Iifter is guided by studs p’ 9/,

fixed on-bracket I¥, and engaging slots p? pz
in the lifter. The lower ends of the&e slots p?
are about vertical, while their upper ends are

alittleoblique, snfﬁuentl} so to foree the lifter,

- on falling toits lowermost or normal pomtmn

Lttem]ly away from the Dit of the LODtIOHLI‘
~and disengage the same. |

The upper end of the lifter may be connected
to the bracket by a link, P’ and for the lat-
eral motion of the hfter provision 1s made by
slots p° in it where it is connected to the arm
I? and link P’, as shown.

The lower wd of the link terminatesin a toe,
p*, for supporting the bit of the controller in
‘1ts normal or lowermost position and impart-
ing toit the first lift. Atits highest elevation
Ihe bit of the controller is on top of the lifter,
50 that it can move endwise over the same.

The principal advantage of this form of the
1nvention over the form first described con-
sists in the greater possible sweep.of the con-
troller 1n a given lock-case, and the conse-
quent 111010%(,(1 nuimber of elements 01 steps
of the combination that may be utilized. This
will be apparenton considering thatin the first
form of lock the coutroller can only sweep
over about one-half of the face of the permii-
ter, while 1n this modified form the controller
111.:13 sweep over the entire face of the permu-
ter, the respective sizes of the permuter and
the lock-case being the same in both forms of
lock.

A third form of my invention is illustrated
on Sheet 4, where IFig. 9 is a sectional rear
elevation. I‘ln 10 1s a sectional plan, show-
ing the lock attcmhed to a safe-door. Tigs. 11
to 14 are detail views of detached parts.

- In the illustrations on this Sheet 4 parts of
the lock identical with parts of the first form

of lock (shown on Sheets 1 and 2) are also in-

dicated by the same letters of reference. -

Instead of a pawl and associated devices for
moving the controller stepwise, a cam-disk, Q.
18 uscd in this form of lock for that par pose
This cam-disk is mounted to turn loosely on
the arbor I on one side of the driver 1, while
~the permuter H turns loosely on a hub- bear-
ing of arbor B on the other side of the driver.
The permuter and cam-disk are of about equal
{11.:1111@&1*, and are respectively combined with
friction-pawls (not shown) or other appropri-
ate devices i such manner that each can turn
111 one direction ouly—-one to theright and the
other to the left. The pin k of tlm reversible
transmitter K is admpted to drive the cam-
disk by acting on a pin, ¢, thercon, while the
pi £/ acts on a pin, 2/, of the pel muter, as
heretofore.

The driver has, preferably, the three-winged
form shown, one wing extending past the pe-
riplieries of th(, cam- dlbk md pu muter, and
terminating in a cross-bar,

The controller consists of two bars, R and
I/, rigidly connected together and pnmted to
Lhe upper inner corner of the bolt B, and
acted upon by a spring, R antaﬂomstlmlly
to any torce applied to lift the coutroller.

On the face averted from the driver the
cam - disk 1s provided with a series of semi-
circular cam-grades, QQ/, which cover about
one-half of 1ts fa(,e The bar R’ of the con-
troller IILS close to these cam- orades, and has
a pin, 7/, engaged thereby The b*‘w R of the
controller has a pin to rest on any one of the
studs % of the permuter when brought into

proper relative positions.

When the cam-disk is turned by the driver
one of the cam-grades Q' will engage pin 7/
and lift the controller to the extent of the
throw of suech cam-grade. To lift the con-
troller higher it is ueceaba,r'y to stop the motion
of the cam-disk at the point where the acting
cam-grade has lifted the controller as far as
1t 18 ':;Lble, and to reverse the driver, so as to
tarn the permuter, to the end of setting one of
1ts studs 4 under the pin » of the bar R of the
controller. That having been done, the cam-
disk may be turned again, when the next cam-
orade will pick up pin #/ of the controller and
oive 1t another 1ift.  The ontermost cam-grade
will lift the controller so high that its pins »
and » will be brought in the circait of the
driver’s cross - bar D’ which, by pushing
against said pins, will draw upon the con-
troller and retract the bolt of the lock.

On reversing the motion of the driver its
back edge will strike a fixed knee, I, of the
bolt and again shoot the same., -

In order to prevent the retraction of the
bolt, unless the controller hasfirst been brought
to proper position, a dog, N, is fixed on the
lock-case in line with a 1"1[) R , oir the bar I’
of the controller. At a pomt s, & notch or

gateway 18 formed 1n the dog, through which
the 1ib R® of the controller can slide endwise
when brought in line therewith, which occurs
only when the controller has been lifted to its
highest point by the outermost cam-gracde of the
cmn-disk. 2. 1n all other possible positions of
the controllerits rib R?is opposite to the solid
edge of dog S, which thus prevents endwise
Inward movunellt of the controller and re-
traction of the bolt until the wmbmatlon has
been worked out first, -

This form of lock possesses adv antaﬂes over
the previously-desecribed forms by reason of
1ts greater simplicity of construction. An-
other important advantage is, that in locking
10 Special combination requires to be wor]xed
out, as a few turns of the arbor alternately in
opposite dircetions 1s sure to complete the
lock-up.

While 1t will be found most convenient to

80 form the driver that it can both shoot and

retract the bolt, yet that is not essential, as a
separate device may be provided to 1’)61"10111]
sald functions; but the relations of the driver

and the devme for operating the bolt must




" of may vary greatly so far as embodiment 1s

 to secure by Letters Patent,1s— | |
The combination, substantially as before |
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" be such always that the two will constitute, |
practically, a single device in every case.

~ T have described several forms of my 1aven-

‘tion, to show that the general features there-

~ concerned. I counld easily multiply modifica-
tions of this kind, but deem the foregoing sut-
~ficient for the purpose. ' )
~What I claim as my invention, and desire

D

set forth, of the bolt, the self-replacing con-
troller, the permuter, and the driver adapted
to alternately move the controller and the per-
muter, as well as to shoot and retract the bolt.

~ In testimony that I claim the foregoing 1

have hereunto set my hand this 28th day of
April, 1879, - -
B MILTON A. DALTON,
‘Witnesses: - | |
- W. T. LOGAN,
R. N. BULLA.
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