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applied to 1t. _
the drawerand aportionof itsrun-way, which
is broken out to show in horizontal section
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To all whorv it may conceri:

Be it known that I, WALTER J. O. JOHNSON,
a citizen of the United Stafes, residing at

Chicago, connty of Cook, and State of Illinoils,

have invented certain new and useful Im-
provementsin an Electric Lockand Alarm for
Cash-Drawers, whicharefully set forth in the
following specification, reference being had

-mthermeompanylnn drawings, foumn a-fpart
thereof. |

In thedrawi ings, I'igure 1 1s a side elevation

‘of a drawer aud a lﬁttelal slide-bar or run-

way adjacent thereto having my invention
Fig. 2 is a top plan of part of

the electrical contact-pieces pertaining to the
drawer and its case and a diagram of theelec-
tric circuit. Fig. 3 is a detail section through
the locking mechanism at the line 3 5 on Fig.
2. Tig. 4 1is a top plan of said loecking mech-

,rmism. Fig. 5 is a section at the line 5 5 on
[fig. 3. Tig. 6 is a sectional front elevation

of meeh anism located -in the head or front
end of the drawer connected with the finger-
keys of the combination, a portion of the head

.of the drawer being cut away and shown 1n

vertical section to show parts otherwise con-

cealed. Fig. 7 is'a section at the line 7 7 on
Fig. 6. Fig. 8is a bottom plan of the same

parts, portion of. the bottom of the drawer

. being broken away to show parts otherwise
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concealed. Iig. 9 is a top plan of the com-

Dbination in the drawer-head,a covering-plate

being removed.

A is the drawer-bottom.

A’ is one side of the drawer in which cer-
tain of the locking mechanisin 18 located,

which may also be duplicated on the Othel
side.

AR is the drawer- hea,(l or forward end.
A® 18 a cleat made fast to the drawer side

“on its outer surface at its upper edge.

B is a fixed portion of the cabinet- case 11
which the drawer slides laterally adjacent to

the drawer.
B’ is a slide-bar desw 116(:1 to be rigid with

the cabinet in which the drawer runs, and 1t
may constitute the support of the drawer in

50.
cleat A’runs upomis 3! ppel edge asthedrawer

its sliding movement, and in any event the

qlides.

(No model.)

I will first deseribe the locking mechanism,
which may be employed and operated by dif-
ferent means from that herein shown and
hereinafter described for operating it.

C 18 a lock-case, which 18 secured in the
slide-bar 137, being open at its upper edge,
which 1s flush with the upper edge of such
slide-bar. Asshown, but not necessarily, the

slide-bar has less height or depth than the
lock-case, so that the latter protrudes below

1t alongside of the drawer. Within the case
is located an electro-magnet M, with 18 poles

vertiecal.

C’ is a lever pivoted to the case at ¢’.
(? is a lever pivoted on the lever C’ at ¢,

and having at one end an armature C*, which

overhangs the poles of the magnet and 1s
adapted to contact the polesas thelever rocks
on its pivot. The other end of the lever C?
is a pawl C*, which, when the armature is in
contact with the electro-magnet, protrudes
slightly above the plane of the upperedge of
the slide-bar and lock-case, and 1s adapted to
engage a downwardly-facing ratchet-bar D,
which 1s secured fto the under side of the
cleat A’

The upper end of the lever C’ remote from
its pivot ¢’ is provided with a segmental
ratchet-bar C!°, whose teeth face towm d the
faces ol the teeth of the ratchet-bar D, and
are adapted to engage therewith. This curved
ratchet-bar CVis ewentuc to the pivot of the

lever 7, and at its normal position (shown
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in Ifig. 3) the end of said ratchet-bar nearvest

the pivot 1s jJust out of engagement with the
ratchet-bar D, so that 1f the lever rocks over
its pivot a very little foward the magnet,
the curved ratchet-bar will conie intoengage-
ment with the ratenet-bar ). T'he operation
of this mechanism may be understood with-
out the description of the remaining devices.

Assuming that by any means the electro-
magnet M is energized so that it will attract
the armature C¥, rocking the lever C? over
its pivot on the lever (J/, the ratchet-pawl C?!

at the other end of the lever C*will be thrown
up into engagement with the ratchet-bar D.
This ratchet-bar being fixed on the cleat A3,
which is carried by the drawer, any outward
movement of the drawer will causethe ratchet-
bar D, through the lever C=, to swing the le-
| ver €’ over its pivot, and the parts are so
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closely situated that a very little such move-
ment brings the curved ratchet-bar Con the
lever ¢’ into engagement with the ratchet-
bar D. When such engagement has been ef-
fected, furthersliding movement becomes im-
possible, because, on account of the eccen-
tricity of the ratchet-bar C¥, such movement
would force the ratchet-bar D, and conse-
quently the drawer, upward, which presuma-

bly is impossible, the drawer being supposed.-

to be accurately fitted 1n its case. As a fur-
ther precaution, however, to prevent the op-
erativeness of the device being defeated by
the loose construction of the drawer-case, I
provide the lock-case C with a hook-exten-
sion C* on its outer side, which extends up
outside the cleat A® and overhangs it, so that
the said cleatl 1s positively retained against
vertical movement between the upper edge
of the slide-bar B” and the upper edge of the
lock therein and said overhanging hook C*
It will thus be apparent that whenever the
electric circuit 1s operative to energize the

magnet M 1t is impossible to open the drawer.

The remaining partof myinvention relates
to means for closing up the c¢ircuit which en-

ergizes the magnet and controlling the same

to hold it open when it 1s desired to open the
drawer; but the mechanism above described
may be used independently of that herein-
after desceribed in connection with anv eir-
cuit to energize the magnet and any means
to control such circnit and with any mechan-
ism to effect the opening and closing of the
same to unlock and lock the drawer.

I have applied this lock with an electric
combination or combination of electrical con-
tact-pieces with an electrical cireuit, which I
will now describe.

In any convenient part of the cabinet in
which the drawer slides, or elsewhere, there
is located an electric battery, (represented
conventionally at I¥,) and also at any conven-
ient point either in the cabinet or elsewhere,
an electric bell G. Letinto the outer edge of
the cleat A® are two copper strips A* A3l with
ashortinterval between their proximate enclb

- In the fixed bar B of the cabinet are set two
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spring-contact bolts H H’, whose operating-
springs tend to protrude them into contact
with the copper strips A* A when the drawer
is closed. The bolt H’ is set loosely in its
socket, so that it may have tilting movement,
but-with a tendency to lean away from the
contact-piece H® which is set near it. This
latter contact-piece 1s preferably a spring
with a tendency to react toward the bolt H’
after being flexed in the -opposite direction.
The circuit—wire from the battery extends to
the electro-magnet M in the lock-case C, and
fromthencetooneofthespring coutaet-pleees
as HY the wire from the other pole of the bat-
tery extendnw to the alarm-bell G and thence
to the other eontaet—pi%e,'as H. It will be
obvious now that when the drawer is closed
the circuit is broken between the two metal

463,155

and the contact-piece HY; but a slight move-
ment of the drawer in the direction to openit
will cause the bolt I1” to Dbe tilted over into
contact with the spring contact-piece H and
close up the gap at that point, but that the
other intervals must also be closed up before
the magnet. will be energized. The relative
location of the battery and alarm-bell in the
circuit are not material, and they may beany-
where that is convenient. In a cavity A® in
the drawer-head A~ I make fast the metal bar
I. The wood of the drawer-head may be found
sufficient insulation; but, if preferred, the bar
I may be further insulated.
the circuit-wire extends to the metal strip A°L.
In the drawer-head, insulated from the barl,
and, as illustrated, in a cavity A*, separated

from the cavity A® by a partition «*, which

affords means for securing the bar I, I secure
the metallic bar J, from which spring-fingers
1 395 7 extend downward, each being pro-
vided atits lower end with a finger-piece I 111
V VI, respectively.  In the drawer-head, in-
sulated from each otherand from all the other
metallic parts therein, I secure at each side
of the bar leight metal strips, (sixteen in all,)
whose ends extend up vertically in two rows
para:le]l with the barlatoppositesidesthereof
and at about an eighth of an inch therefrom.
Those at the forward side are designated, re-
spectively, I” L% and those at the rear [’ /5
The strips I.” 1.2 I° L7 on the forward side ex-
tend down 1n front of the fingers 1 3 5 7, re-
spectively, and at their lower ends are bent
rearward and terminate a very short distance
from the strips 1357, respectively. Thecor-

‘respondingstrips !’ [ attherearsideextend

down 1n a similar manner behind the strips
1 3 o 7, respectively, and are bent forward,
and at the normal position of the parts con-
tact respectively the fingers 1 395 7. "T'hese
metal strips are held 11n1d]y at their upper
part, being most conveniently so secured by
being bound between the back portion of the
head A® and the partition a*, and below said
rigidly-secured part they are free to spring,

and the rear set of said metal strips, which
TI5

extend forwardly to the fingers1 8 5 7, are so
flexed that they normally would project far-
ther forward than the said fingers, but are
not stitf enough to foree said fingers forward,
but are stopped by the fingers. The metal
strips L? L#* L° L® on the forward side extend
down to a point below the planeof the upper
surtace of the bottom of the drawer and are
then bent rearward between the fingers 1357,
and extend thus rearward a short distance
past said fingers. The rear metal strips # *
[ I8 are secured like the remainder and ex-
tend down and overhang the rearwardly-bent
portions of the forward strips L* I* 1.° L8, re-
spectively. In the drawer-bottom I securethe
metal bar J’, which is connected by an elec-

IFrom this bar
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trical conducting-wire to the bar J,so that it

18 electrically a continuation of said bar, and
from said bar J’ the spring-fingers 2 4 6 8 ex-

strips and also between the metal strip A | tend forward, respectively, between the rear-
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wardly-extended ends of the strips LA L1518 |
and the lower ends of the rear strips * /! [°

- *and slightly removed from contact with the
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wirewiththebarl.

overhanging ends of sald rear strips. Pref-
erably, in order to obtain the yielding action
her e111afte1 described, the forward ends of the
fingers2 4 6 8 are bent up and the lower ends
of the rear strips 2 * I® ¥ bend obliquely
rearward, the upbent ends of the fingers 2 4
6 3 stmiding normally 1o front ofhthe rear-
wardly-sloping ends of the overhanging strips
PP, The spring-fingers 2 4 6 8 are each
provided with finger-keys (indicated by II IV
VI VIII) on their lower side, facing downward
and overhanging a space Immediately in the
rear of the finger-keys 1 111 V VII, the pur-
pose being to adapt said spring-fingers to be
actuated upward by the ends of the fingers ot
the operator.
or blocks I, which may be inserted between

the bar 1 and the upwardly-protruding ends

of any number of metal strips, ther eby estab-
lishing electrical connection between the bar
and sfrips, between which and the bar the
sald contact-blocks K are placed; but the bar
should not be thus electrically connected with

two opposite strips, for reasons which will

hereinafter appear. In the drawings I have
represented these contact-blocks Ik placed so
as to electrically connect the bar 1 with the for-
ward strips I3 L’ and 1.2 L# and with the rear
strips{’ {fand [*[*. Asabove stated, the metal
stri p A%isin electrical connection by a circuit-
ThebarsJandJ’ are elec-
trically connected together, as above stated,
and either of them 18 electneallv connected by
proper wire with the metallic strip A®. The
operation of this electrical combination may

"be understood by considering what will be

the effect of actuating certain of the finger-
keys or of omittingto operate certain of them
First, it will be Observed that the connection

established between thebars JandJ” and the

strip A%, and the fact that the strips /’ and
[' are eleetncallv connected with the bar I,

said strips [/ and ["being in contact nounﬂlly
Wlth the spring-fingers 1 and 7, respectively,
which fingers are electrical eztenswnq of the
bar J, or the fact that the strips Lt and Lé are

 electr 103113 connected with the bar I, and at

their lower ends are normally in contact with
the spring-fingers 6 and 8, respectively, which
are electrical extensmns of the bar J’, makes
electrical connection between the barT on the
one hand and the bars J and J’ on the other,
and that such electrical connection is coms-
plete through any one of the strips L/, L7, L4,
and L% with its corresponding spring-finger

and bar J or J’, as the case may be—that is

to say, there are four complete electrical
paths between the bar 1 on the one hand and
the bars J J’on the other hand, and since the
bar I is connected to the metal plate A% and
the bars J J’ to the metal plate A%, there are
four conrses which the current may take be-
iween the two plates A* and A®, and that

thus one of the gaps mentioned in the cir-

I provide small metallic wedges

cuit is closed by quadruple connection, leav-
ing open only the gap between the contact-
piece I1' and the strip A®. This gap, as
above stated, may be closed by a very slight
forward movement of the drawer, and upon
such movement being made without break-
ing all four of the connections above de-
scribed between the bars J and I the magnet
M will be energized, the locking mechanism
operated, and the alarm rung. To prevent
thus locking
alarm it is necessary to break all four of the
connections between IandJJ’. The connec-
tions made by the strips [/ and {7 will be
broken by -pulling forward the keys I and
VI1I, since thereby the spring-arms 1 and 7
will be moved outv of contact with the lower
ends of the strips " and ¥, respectively, and
the circuit made through the strips [* and /°
will be broken by pushing up keys IV and
VI, carrying the spring-fingers 4 and G up out
of contact with the rearwardly-bent ends of
the strips I* and L° The operator, there-
fore, who is informed as to the combina-
tions, will with the fingers of one hand si-
multaneously press forward keys 1 and VII
and press upward keys IV and VI before
attempting to draw out the drawer, and
since he will thereby break the circuit com-

pletely between the strips A% and A%, the

closing of the circuit between the contact-
piece H' and the strip A®, which will be
effected by the forward movement of the
drawer, will be ineffectual to operate the lock
or the alarm. If, however, one not informed
as to the combination should attempt to ma-
nipulate the keys and should, for example,
pulil forward all the keys 1 IIl V VII and
press upward all the keys 11 1V VI VIII, he
would brealk the circuits which should be
broken, but he would at the same time insti-
tute four new eircuits through the fingers of
the keys wrongly manipulated, for when one
of the wvertical keys, as for example 1lI, 1s
pulled forward, its spring-finger 3 1s with-
drawn from the strip (° but said strip having
itself an elastic forward tendency follows the
movement of the spring-finger 3 a short dis-
tance, and these stripsare so flexed and placed
that the finger 3 will reach the rearwardly-
projecting end of the strip L.’ and makeelec-
trical contact therewith before the strip [°
will cease following the movement of the fin-
oer, so that at some position there will exist
electrical contact of the finger with both the
strips, and it will be necessary to move the

key and finger a little farther forward in

order to leave behind the strip 2. Now it
will be observed that in placing the contact-
bloeks IC the bar 1 is electrically connected
with one or the other of every pair of strips,

(the two strips opposite each other being

counted a pair,) and that following this rule
the strip L3 is eleellleally connected by the
block K with the bar I, and that the manipu-
lation of the key III by pressing the same
forward, as above described, has broken a

e

the drawer and ringing the
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metallic eontaet between the finger 3 and the | ing an arc arm eccentric to its pivot,the end of

strip 73, whieh was ineffective to make an
clectric circuit because the finger [ was not
electrically connected with the bm: I and has
made metallic connection between the finger

3 and the strip 1%, which is electrically con-

nected with the bar I, whereby an electrical
connection has been established between the
plates A® and A®!, so that in this error the
opening of the lock has been defeated. IFrom
this description 1t will be understood that it
is necessary not only to manipulate each of

the keys, whose fingers are electrically in cir-

cuit between the bars I and J or J’, but also
to om1t to manipulate each key which 1s not
thus in ecircuit, because if a key not in cir-
cuit is manipulated it 1sthereby broughtinto
circuit, and there is no position of the keysor
of the spring-fingers which carry them, re-
spectively, in which said spring-fingers are
not in contact with one or the other of the
pair of strips between which said fingers os-
cillate. In case of the horizontal fingers 2 4

-6 S, econtact being normally made, as stated,

with the rearwardly-projecting ends of the
strips 1® L* 18 L8, said rearwardly-projecting

ends of the fingers contact the overhanging

strips # I* [* [°, and the fingers being further
pushed forward, leave the spring ends of the
fingers 1> I* L.° L8 and slide up on the sloping

-ends of the strips #I* {* I during such further

movement as may be given them, so that in
case of these, as well as in case of the verti-
cal fingers, metallic contact with one member
of the pair of strips is not broken before like
metallic contact 1s made with the opposite
member.

1 do not limit myself to the mechanical ar-

rangement herein described of the metallic
%llps and their corresponding keys and fin-
cers, although I do regard the arrangement of
the keysin two banks, those in one hank being
operated by vertical movement and those in
the other by horizontal movement, as particu-
larly desirable, because thereby eight keys

can be easily Oj[)em‘red with ‘[he four fingers
of one hand.

I claim—

1. In combination with a sliding drawer
and the fixed part of the case ELdJaCellt to
which it slides, a lever pivoted onone of said
parts, and a bar on the other part adapted to
be engaged by the lever when the latter is
rocked over its pivot, an electro-magnet and
a circuit which energizes it, a second lever
pivoted to the first, having an armature for
the electro-magnet, and an arm which engages
the bar when fthe armature approaches the
magnet, whereby the sliding of the drawer
when the magnet 1s energized causes the sec-
ond lever by its engagement with the bar to
rock the first lever to bring 1t also into en-
cagement with the Dbar, Substftntml]y as set
torth

2. In combination with a sliding bar and a
fixed part of the case adjacent to which it

said arm which is nearest the pivot being nor-
mally just out of contact with the other part,
an electro-magnet and a circuit which ener-
vizes it, a bar fixed on said other part, and a
second lever pivoted on the first lever, hm*mg
an armaturetor theelectro-magnet and adapt-
ed to engage said bar when the armature ap-
proaches the magnet, whereby the sliding of
the drawer When Lhe electro-magnet 1s ener-
gized causes the second lever to 1001:: the first
and cl: amp 1t to the part having the bar, sub-
stantially as set forth.

5. In combination with a sliding drawer
and the fixed part of the case adjacent to
which it slides, a serrated bar on one of
said parts, and a lever pivoted on the other,
having a serrated arc eccentrie to the pivot
of the lever, the end of which nearest to the
pivot 18 normally out of engagement with
the serrated bar, an slectro-magnetand a eir-
cult which energizes it, a second lever pivoted
on the first and having an armature tor the
magnet and adapted to engage the serrated
bar when the armature approaches the mag-
net, whereby the sliding of the drawer when
the magnet is energized causes the second le-
ver to actuate the first to effect engagement
of the serrated arcof the first lever with the
serrated bar, substantially as set forth.

4. Incombination,substantially as set forth,
a lock operated by a closed eircuit, a pla-
rality of contact-making keys any one of
which at normal position closes the circuit,
and a plurality of keys any one of which out
ol normal position closes thecireuit, the keys
of the first class being externally “undistin-
oguishable from the keyq of the second class.

5. Incombination, substantially asset forth,

a lock operated by a closed circuit, an alarm
in such circuit, a plurality of contact—mah-
ing keys anyone of which at normal position
closes thecircuit, and a plurality of keys any
one of which out of normal position closes
the circuit, the keys of the first class being
externally undistinguishable Trom the kG}S
of the second class.

6. In combination with the drawer, the
mechanism which locks it to its case, Lhe elec-
trie eircuit which operates suchlock mounted
partly on the drawer and partly on the case
and comprising contact-pieces which are out
of contact when the drawer is fully closed,
whereby the circuit is broken at that position,
the remainder of the circuit comprising a
plurality of contact-making keys any one of
which at normal position closes that portion
of the circuit, and a plurality of contact-malk-

ing keys any one of which out of normal po-

sition closes the same, whereby when the
drawer 1s moved from closed position the cir-
cuit can be broken only by moving all the
first set and none of the second set of con-
tact-keysout of normal position, substantially
as set forth.

7. In combination with the locking mech-

slides, alever pivoted on one of said parts, hav- | anism operated by an electro- mannet the ¢ir-
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cult which energizes such magnet comprising
the barsIand J, normally insulated from each
other, the double series of metal strips insu-
lated from each other and arranged in two
series adjacent to the bar I, each individual
of each series being paired with an individual
of the other series, and the contact-making
fingers adapted to oscillate each between the
individuals of a pair and normally in contact
with one of such pairs, and the contact-mak-
ing blocks K, inserted between said bar and
one strip of each pair, all said fingers being
electrically connected to the bar J, substan-
tially as set forth.

3. In combination with the bars I and J
and the circuit which contains them, the
metal strips constituting pairs, one individual
of each of which is electrically connected to
the bar I, the spring-fingers of thebarJ, each
located between the individuals of a pair of
strips and normally in contact with one in-

dividual of the pair, such individually tend-

ing elastically toward the other, the other
individual adapted to yield elastically away
from the first, substantially as set forth.

9. In combination with the bars I aud J
and the circuit which contains them, the two

- series of strips and the contact-making fin-

gers which operate between them, the keys
on sald fingers arranged in two banks, one
adapted to be operated horizontally and the
otheradaptedto beoperated vertically, where-
by each finger of the operator may operate
one hortzontal and one vertical key, substan-
tially as set forth. | |

10. In combination with a drawer and the

Y

case in whiel it slides, mechanism adapted to

lock 1t toits case, and an electrie eircuit which
operates said mechanism contained partly in
the drawer and partly in the case, contact-
making pieces on the drawer and case, re-
spectively, which complete said circuit when
in contact and whieh are ont of contact when
the drawer is {ully closed, one of said con-
tact-pieces being adapted to be moved into
electrical contact to complete the circuit by
the sliding movement of the drawer in open-
ing and to be moved out of contact position
by the closing movement of the drawer, sub-
stantially as set forth.

11. Incombination with the drawer and the
case adjacent to which it slides, an electric
circuit partly contained in the drawer and
partly in the case, comprising the contact-
piece A® upon one of said parts and the con-
tact-piece II' on the other part, and the tilt-
ing contact-bolt ", adapted to be contacted
at the end by the piece A* and adapted to be
rocked toward the contacting-piece H" in the
opening movement of the drawer and away
from 1t in the closing movement, whereby it
completes the circuit only when actuated by
said opening movement, substantially as set
forth.

In testimnony whereof I have hereunto set
my hand at Chicago, Illinois, in the presence
of two witnesses, this 25d day of February,
1891, -
WALTER J. O. JOHNSON.
Witnesses:

CHAS. S. BURTON,
H. B. IJALI.OCK.
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