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" To all whom it MayY concern:

10

Be it known that I, Eopwarp Porzrr, a
citizen of the United States, residing at St.
Paul, in the county of Ramsey and State of
Minnesota, have invented certain new and

useful Tmprovements in Door-Tocks; and I

do hereby declare the following to be a full;
clear, and exact description of the invention,
such as will enable others skilled in the art
to which it appertains to niake and use the

“same, -

o My invention has for its bbj_eet to pro-
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“vide an improved lock, especially adapted
- for use as a door lock, and to this end, it
-consists of the novel-devices and combina-

tions of devices hereinafter described and

‘defiried in the claims. = _ ‘
- In the accompanying drawings which
-1llustrate the invention, like characters indi-

cate like-parts throughout the several views.
Referring to the drawings: Figuee 1 is
a view - side elevation with some parts

. broken away, ‘showing the hmproved lock
with the bolt thereof projecting into a-dock-
mg position; Ifig. 2 is a horizontal section |

taken on a line #* * of Fig. 17 Fig. 3 is
side elevation of the lock with one side of

- thé case removed and with the lock bolt.in
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its retracted or inoperative position; Fig. 4
15 a vertical section taken on a.line 2* #* of
Fig. 8; Fig. 5 is a vertical section taken on
a luie @ 27 of Fig. 8, some parts being re-
moved; IFig. 6 is a plan view of the key;
Fig. 7 is a detail in side elevation showing

the' lock bolt removed. from the lock; and

Figs.- 8, 9 and 10 are detail views in side

elevation: showing several of the 'Vso-cz“glled'

tumblers of the lock.

The Jock case 1 is of rectangular form and
is provided with a detachable side plate 2,

shown as secured therein by serows. The

lock bolt 8 is mounted to slide horizontally -

through the front edge plate of the case and

between guide flanges 4-located within the
‘lotle case near the inner edge thereof. This

lock bolt 8 is provided with a depending

leg 5, preferably formed integral therewith.
This leg 5 is preferably flat and located cen--

trally m respect to the body of the bolt 3,
and as shown, is approximately one-third as
thick as the said bo'i. this feature being best
shown in Fig, 2, - IR .

On the back plate of the case 1 is 4 pairof |

rotary projecting guide lugs 6-and:7, located
respectively above and below-the body:-of
the bolt 8. The depending leg § of the bolt

- Bpecification of Letté'rs Pateht.‘ ‘

_tical -movable slides,
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is-formed with a horizontal elongated per-
foration 8, through which the lower guide
fug 7 projects. - In its lower edge, the leg 5
is formed with a large approvimately V-
shaped noteh 9, that affords a cam surface
to be engaged by the blade of the key 10.

.The construction of this key” will .be more
fully -considered later on. - Just forward of

the upper portion of the leg 5, the lock bolt
3 is_formed with upper and lower lock

shoulders 11 and lock notches 12, and just’

rearward “of the upper portion of the ‘said
leg 5, said bolt is formed by the upper and
Iower lock shoulders— 13 and “upper and

i lower lock notches 14. The'lock shoulders

11 and 13, and hotches 12 and 14 aré the
full width of the body of the bolt 3. -

" Both side plates of the case 1 are fornied
with key holes .15 of special form; being
as shown, provided with inwardly projecting

lugs 16, three in number. T adapt-the key
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for insertion into the lock: from either side -

thereof, as reqnired for an-outside door, the -
key blade 1T is formed with grooves 18 that

are adapted to clear the said lugs 16. ,
Rigidly secured with- the lock case, cen-

~trally below the-leg 5 of the Tock bolt 3. is

an obstruction -plate 19, having a”central
notch 20 adapting the key blade to be in-
serted in the lock case through the key holes
15. When this plate 19 is employed, tlie key
blade 17 is necessarily provided with a smail
slit 22, which adapts said blade to clear said
plate 19 when the key is rotated within the
lock. Immediately on each side of this slit
22, the lock bolt is provided with projecting
cam lugs 23, both of which are adapted to
engage with the diverging cam surfaces of

‘the notch 9 of the leg' 5. On each side of

the  cam lugs 23, the key blade 17, in- its
outer edge, is provided with -cam surfaces
24, 25 and 26, and in its upper-and lower

-edges, said blade is.provided with clearance

notches 27. The clearance notches 27 are
adapted to clear obstruction in the pins or
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studs 28 secured in the two side plates of the -

lock case projecting slightly inward, ss best

shown in Figs. 4 and 5. - The cam surfaces
24, 25 and 26 are adapted for actioh upon

105

lock tumblers preferably in the formn of ver-"

which ‘will now be considered. " * =

- The so-calléd lock tumblers 29 are prof--

erably stamped from thin sheet' metal and

‘the  construction of

110

inade-perfectly flat, although they inay of"
“course, be otherwise constructed. ~ They are
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" ance passage
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guided for vertical movements by the cuide
Tugs 6 and 7 above noted and are provided
for that purpose with vertically elongated
slots 30, through which the said guide lugs

“are passed. Any desired numher of these

tumblers 29 may be employed, but as illus-
trated in the drawings, there are six thereof,
located three on each side of the depending

Jock portion 5 eof the lock bolt. ‘Also with

the key provided with the cam surfaces 24,
95 and. 26 in step relation, all located at
varying distances from the axis of the key
stem; the lower ends of these tumblers 29

are preferably arranged to stand coincident .

or in horizontal line when the said tumblers
are in their normal lowermost positions.
FEach tumbler, on its left hand side, s pro-
vided with upper and lower lock lugs 31,
and a clearance passage 32, and on its right
hand’ side, each tumbler is provided with
npper ‘and lower lock lugs 33, and a clear-
34. In all of the tumblers 29,
the distance between lock lugs 31—31 and
33—33 is but very slightly greater than the

vertical distance between the upper and

lower surfaces of the lock shoulders 11—11

~ and 13—13, being in fact, only sufficiently
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greater to permit sliding movements of the
bolt 8 when ail of the said tumblers are po-
sitioned with the said cobperating surfaces
horizontally alined. v

When the lock bolt 1s in its projected po-
sition, as shown in Fig. 1, it is independ-
ently locked in that position by the upper
lock lugs 83, of all of the tumblers. ‘The
said bolt can be moved inward only when all

of the said tumblers are given the required,

different movements necessary to carry all
of their lugs 33 entirely out of the lock
notches or detents 14. If any one of the
tumblers be given less than the required up-
ward movement, its upper lug 33 will re-
main in the upper lock notch 14 and if any
one of the said tumblers be given slightly too
great upward movement, its lower lock lug
38 will be engaged with the lower notch 14,
and in either instance, the bolt will remain
locked in its projecting position. When,

however, the said tamblers are all properly

moved 0 as to femove both their upper and
lower lock lugs 83 from the notches 14, and
the key is then inserted and its blade ro-

tated against the cam surface 9 of the bolt

leg 5, the said bolt will be moved inward
into its retracted or inoperative position,
shown in Fig. 3. The cam surfaces 24, 25
and 26, of the key blade 17, as already indi-

- cated, are so relatively located that they

60

will impart the required differential vertical
movements to the tumblers 29 required to
release lock bolt 3, as above just stated, and
they will effect this release of the loclk bolt
just before the key blade 17 is engaged with

- the said rear.cam surface 9. #When the lock

65

bolt is in its retracted or innermost position,

966,594

as shown in Fig. 8, and is locked in sueh
position by the upge_r lock lugs 31 of ai} of
the tumblers 29 an

and turned against the front cam surfacé 9
of the bolt leg 5, the cam surfaces 24, 25
and 26, acting on the lower euds of the
tumblers 29 will impart to the latter differ-
ential movements required to throw all of
the upper lock lugs 31 out of the codiperat-
ing upper lock notches 12 without engaging
the lower lock lug 31 of any tumbler with
the ‘lower lock notch 12, this dction, as is
evident, being similar to that above de-
scribed, which takes place in moving the
Jock bolt from its projecting into its retract-
ed position. The above described action, of
course, requires the proper relation of the
cam surfaces 24, 25 and 26 in respect to the
length of the lock lugs 31 and 33 of the sev-
eral tumblers. To illustrate: it we asstimed
the lock lugs of the tumbler shown in Figs.
16, 9 and 8, to be respectively one-sixteenth
of an inch, two-sixteenths of an inch and
three-sixteenths of an inch long in a vertical
direction, then the cam surfaces 26 should
be arranged to impart one-sixteenth of an
inch vertical movement to the outermost
fumbler, (one of which is shown in Fig. 10),
the cam surfaces 25 should be arranged to
impart two-sixteenths of an ‘inch vertical
‘movement to the next outer tumblers (one
of which is shown in Fig. 9), and the cam
surfaces 24 should be arranged to impart
three-sixteenths of an inch vertical move-
ment to the inner tumblers (one of which is
shown in Fig. 8). It will thus be seen that
the tumblers, when moved to predetermined

‘intermediate positions, release the lock bolt,

when the key is inserted.
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but when moved in either direction’ from .

such intermediate. releasing -positions, lock
the bolt in one or. the other of its, extreme
positions. Inasmuch as different movements
are require
their releasing osition and’as either’ too
much’ or too little movement of any one of
the tumblers will hold the bolt locked, it is

105

to set the different tumblersin

110

practically impossible, either by taking wax

impressions or otherwise to determine the
form of key required to release or operate
the lock. . As is evident, the number of the
so-called lock ‘turhblers may be either in-
creased or decreased, at will, and in some in-
stances, tumblers having lock lugs only
above or only below a lock bolt, instead of
both above and below, as'shown in the draw-
ings, may be employed. B '
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Tn the drawings, the lock bolts on opposite

sides of the bolt leg 5 are in bi-symmetrical

- arrangement, so that,the lock may be oper-

ated by a key inserted from either side of
the lock. This adapts the lock for use on

125

outside doors. "Where the lock is to be used .

in a place where the key is always inserted in
the same side of the lock, the tumblers on
opposite sides of the leg 5, where the said

180
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_ lated by the different normal positions of
the key engaging portions of the tumblers; -

. bes,sed

leg is employed, or otherwise stated, all of
the tumblers employed in the lock may be
arranged for different amounts of move-
ment, and this, as is evident, will double the

number of tumblers arid, hence, very greatly

increase
tions. _

In the drawings, the tumblers 29 termi-
nate at their lower ends in a horizontal line
with each other, and the different move-
ments imparted to the several tumblers is

the number of possible combina-

.due entirely to’the variation in positions of

the tumbler lifting surfaces 24, 25 .and 26,
but, however, the tumbler lifting surfaces

of the key might be on the same line and the

different movements of the tumblers regu-

or, to complicate the matter, the different
movements of the tumblers might be due

in part to the different positions of the

"~ tumbling engaging surfaces on the key and

25

a0
" - notches,

in part to the different positions or relations

of the key engaging surfaces of -the said.

tumblers. _

What I claim is: : -

1 In a lock, the combination with a lock
bolt having a depending leg in which a key
is engageable to move said.

' a multiplicity " of key-actuated
differentially movable sliding tumblers hav-

bolt, said bolt’
having upfer and lower front and rear lock |
o

8

‘ ing upper and lower front and rest lock

lu%s cobperating with the notches of said
bolt to lock the same but serving to release

 said bolt. when the proper predetermined
‘differential movements are imparted to said
~tumblers by the key, substantially as de-

scribed.

2. In a lock, the combination with a slid-
ing lock bolt having an intermediately lo-
cated depending leg narrower than the body
of said bolt and with which the lock key is

"engageable to move said bolt, said bolt hav-

ing -upper and lower front and rear lock
notches, of 'a multiplicity of differentially
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movable sliding tumblers in bi-symmetrical.

arrangement on og osite sides- of said leg,
whereby said tumblers may be operated by
a key ingerted in either side of the lock, said
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tumblers having upper and lower front and -

rear lock lu
notches of said bolt to-loc¢
serving to release said bolt when and .only
prédeterminied. differential movements are

"cooperating with the lock
said bolt, but -

55

imparted to said tumblers by the key, sub-

stantially as described. . v :
In testimony whereof I affix my signatur
inpresence of two witnegses. - : ‘
.~ EDWARD POFERL.
- Witnesses: .~ -~ '
"~ . Awxce V. Swansox,
Hagrry D. K11.goRE.



