March 7, 1944, ' R. B. IMMEL 2,343,412
- CIRCUIT INTERRUPTER ' '
Filed Oct. 16, 1940 2 Sheets-Sheet 1

-—Z?EZZEE[ 160

2 . | AL

== NN\S
2222

YRR T 77T

ha
g)

'
—..._I__ -

‘ - R by 5

o A . ——— n |
DR EA LA LA LA L T LR R AL AR R AL, R R LA e

Fla 7

WITNESSES: INVENTOR

Kalph B. Iinmél.




R. B. IMMEL
CIRCUIT INTERRUPTER

 Filed Oct. 16, 1940

March 7, 1944,

S _____ S4L ‘r 92 o 16

N \\\ﬁ-'- b=

. | \ )7 17}4 ﬁ._]i
SZ 18 . /Ié

; NG

12 =

B4 G2
N\ —\ V 77

\
pZ:

~ |
2 —_ 1
AJ
94

WITNESSES:

7, St

I8

¢

Ralph B Iinme
BY

’ 9 £ %{TTORNE;;

2,343,412

= Sheets-Sheet 2

[y zz72
£/

106

118

110
104

102
98

SE

INVENTOR
/.

]
i
"




Patented Mar. 7, 1944

UNITED STATES

PATENT OFFICE

2,343,412 .
CIRCUIT INTERRUPTER

Ralph B. Immel, Wilkinsburg, - Pa assignor to
- Westinghouse Electric & Manufacturing Com-
‘pany, East Pittsburgh, Pa., a corporation of

Pennsylvania

Application Oectober 16, 1940, Serial \Io., 361 381
(CL 200—44)

11 Claims,

This mventmn relates generally to circuit inter-—
luptmﬂ' devices, and more partmularly to Iocklng
means therefor.

Although this invention is capable of use with

various types of circuit interrupters, it will be
specifically disclosed in connection with electric
switches having rectilinearly movable operating
means, of the push-button type. Switches of
this character are commonly used for control
purposes, and accordingly, it is desirable, espe-
cially for safety purposes, to provide locking
means in association with such switches for pre-
venting unauthorized operation of a switech, and
consequently, the apparatus which it controls.
Depending on the type of apparatus controlled,
it may be desirable to provide a locking means
tor securing the control! switch in a position in
which the controlied apparatus is energized, or
in a stopped position, or both. Thus, for exam-
ple, when apparatus is being repaired it might
ke dangerous if it were accidentally set in opera-
tion. On the other hand, in certain types of
applications, such as in street lighting circuits,
apparatus conducting continuous processes, or

where the control switch is accessible to the pub-

lie, unauthorized stoppages are undemrable and
may be expensive.

Accordingly, one object of bhls lnventlon is to
prowde novel locking means for a switch.

Another object of this invention is tcr prowde
novel switch locking means which is effective
to lock the switch in two different p051t10ns
thereof.

Ancther object cf this invention is to provide

in a switch of the type described, novel means
for automatically locking the switch operating
member in a plurality o_f' different positions in
response to movement of the operating member
to said positions, respectively.

Ancther object of this invention is to promde
novel switch locking means which are adjustable
50 that the locking functmn ‘thereof mayv be
varied.

These and other objects of this invention wﬂl:

becoimme more apparent upon consideration of

tne following detailed descr:tptmn cf preferred.

embodiments thereof, when taken in connection
with the attached drawings, in which

Figure 1 is a front view of a control sw1tch_

embodying this invention:
Fig., 2 is a cross section thr ouﬂ*h the switch

casing shown in Fig. 1 taken substantlally on the
line TI—II thereof, and with a switeh unit a;nd:

its operating parts shown in elevation;
Pig. 3 is a cross sectional view of the lock cylin-

I{i

_h—-'
.
i

20

34

40

45

6O

JaS

der shown in Fig. 2, taken substantially on the
line ITT--IIT thereof, w1th the lock barrel shown
in elevation:

Fig. 4 is a view similar to Fig. 3 but showing a
slightly modified form of lock cylinder:

Fig. § is an enlarged elevational view of the
lock barrel used in conneetion with this invention
and ilustrating certain mterlor structure thereof
in dotted lines:

Fig. 6 is an enlarged perspective view of a fur-
ther modified form of lock barrel and cylinder;

Fig, 7 is a partial cross sectional view of 2
modified form of switch casing, with the switch
unit and operating means shown in elevation:

Fig. 8 is a view similar to Fig. 7 but showing
the switeh in a different operated position; and

I'ig. 9 is an end elevational view of the switch
casing shown in Pigs. 7 and 8. = o

Referring to Figs. 1 to 3 and 5 of the drawings,
there is shown, for the purposes of Hlustration,
a two-button push button switch unit enclosed
In a sheet metal casing. As is apparent from |
Figs. 1 and 2, the switch casing includes a bottom
portion ha,vmg & bottom wall 2, and a top portion
having & ribbed top wall 6§ and integral depending
side walls‘4. The top wall 6 of the casing is pro-
vided with a pair of apertures § and t0 for re-
ceiving the operating members for the push but-
ton switeh units enclosed within - the casing.
Although there is shown g casing for enclosing
two push button units, it will be obvious that
this invention is applicable to a single push but-
ton unit, or to any desired number of push button
units of a plural push button station. The push

5 button umts are identical in form, and one of

them is illustrated in Fig. 2 of the drawings,

wherein the unit is illustrated as being secured

to the bottom wall 2 of the ca,smg, by bolts |2
passing through end apertures in insulating
blocks 14 which form a ‘support for spaced con-
tact strips 16 at opposite sides thereof. The con-
tact strips at opposite sides of the push button
unit are adapted to-be bndged by a movable con-
tact strip 18, supported on a movable supporting
strip 28 which extends through a substanua]ly |

central aperture in the insulating blocks 14, A

push button 22 is secured to the upper end of
movable support 20 and as shown, the push button
is hollow to cooperate with a depression in the
upper side of msulatlng block {8, to house a coil
compression spring 24 engaged between the push
button 22 and block 14, to bias the movable con-

tact 1§ into engagement with- the upper contact. -
strips +6. The contact strips 1§ are provided at.

one end of each strip with a terminal screw (7
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for securing a circuit conductor thereto. As
stated above, both push button units may be of
identical construction, with the push button 22
extending through the aperture 10 in the casing

cover 6, and push button 25 of the other unit
extending through aperture 8 in the casing cover.
A more complete understanding of the structure
of one of these units may be had by reference to
the copending application of O. D. Von Mehren,
Serial No. 294,071, filed September 9, 1939, now
Patent No. 2,303,516, issued December 1, 1942, and

assiened to the same assignee as this application, -
which discloses a unit identical with the units

herein, except that a different type of movable
contact is illustrated. AR B
In the two button push button station illus-
trated, one button 25 may be used for controlling
o motor starting circuit, and the other button
72 may be used for stopping the motor. Although
double throw push button units are illustrated
it will be obvious that single throw units may be
employed if desired, or as previously stated, a
single double-throw unit may be provided with
applicant’s novel locking means to be described.
A substantially tubular lock casing 26 is pro-
vided with a reduced end portion 28 to be re-
ceived in aperture {0 in the top wall 6 of the
switch casing, to be secured thereto by spinning
over the end thereof, as at 30. A lock cylinder
32 is preferably secured in the outer end ot lock
casing 26 in any desired manner, such, for ex-
ample, as by soldering, welding, or the like. In
the embodiment of the invention shown in Figs.
1 to 3 and 5, lock cylinder 32 is provided with
substantially diametrically opposed keyway slots
34 and 36, extending substantially longitudinally
of the cylinder from one end thereof, and ter-
minating short of the opposite end of cylinder
32 By referring to Figs. 3 it will be noted that
intermediate keyway slots 34 and 36 there is
provided at one side of the cylinder a locking
aperture 38, adjacent one end of the cylinder,
and on the other side of the cylinder there are
provided spaced locking apertures 40 and 42,
all for a purpose to be hereinafter described.

A lock barrel 44 (Fig. 5) is adapted to cooper-

ate with lock cylinder 32, as shown in Figs. 2
and 3. The lock barrel 44 includes a barrel cas-

ing 46 having an offset recess in one end thereof,
for receiving a rotatable lock plug 48 having pin.
tumblers 50 therein for cooperating with spring
biased tumblers 52 mounted in the barrel casing:

46. This type of lock is of the conventional
tumbler type and, accordingly, a detailed de-

scription of its operation is not believed to be

necessary. The opposite end of the barrel cas-
ing 46 has integrally secured thereto a reduced
operating projection 53 adapted to operate a
push button switch unit. The lock plug 48 is
provided with an eccentric pin 54 fixed thereto
and received in a transverse slot of a lock
plunger 56, which is slidably mounted in & trans-
verse bore in the barrel casing 46. Lock plunger
56 is biased to a projecting position with re-
spect to barrel casing 46 by a coil compression

spring 58 engaging between the inner end of

lock plunger 56 and the bottom of the casing

passage in which the plunger is mounted. The

barrel casing is further provided with a guide
projection 59 fixed thereto, and which may Dbe,
as illustrated, a screw threadedly engaged in an
aperture in the barrel casing.-

The operation of the lock

-of t] ¢ barrel is more or.
less conventional, that is, insertion of a key 60.
in. key-slot 6! in:locking plug 48 will line up.
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e
. slots 384 or 36 in the lock cylinder.

the ends of tumblers 50 and 52 to thereby permit
rotation of the lock plug, and this will cause
lock plunger 56 to be moved longitudinally by
means of eccentric pin 54 on the lock plug engag-

ing a transverse slot in the lock plunger.

In assembling the lock barrel in lock cylinder
32, cover 6 of the switch housing is preferably
removed, whereupon the barrel may be inserted
from the under side of the cover into the lock
cylinder by depressing lock plunger 56 and align-
ing key projection 59 with one of the kKeyway
Assuming
that projection 59 is aligned with slot 34, as

"shown in Figs. 2 and 3 of the drawings, with

14

locked plunger depressed, the lock barrel may

-be pushed upwardly into the lock cylinder until
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the plunger seats itself under the influence of
spring 58 in one of the locking apertures 40 or
42. The switch cover 6 may then be secured to
the bottom portion of the switch casing and this
will bring operating projection %3 of the lock
barrel into alighnment with and substantially in
contact with push button 22. It can be seen
that now if lock plunger 96 be withdrawn by key

- 80, the lock barrel 44 is free to slide longitu-

dinally in lock cylinder 32, but is prevented from
rotating movement by engagement of projec-
tion 59 in key slot 34, With locking projection
56 engaged in locking aperture 40, the movable
contact 18 of the push button unit will be in
engagement with the upper contact strips {6,
and fhese contacts will be locked in this posi-
tion. The movable contact 18 may be moved into
engagement with the lower push button contact
strips 16 by inserting key 68 in the lock plug
and turning it to withdraw locking projection
56, whereupon the lock barrel may be slid in-
wardly, thereby moving the push button 22 and
movable contfact strip 18 into bridging relation
with respect to lower contact strips 16, at which
roint locking plunger 56 wil] enter locking aper-
ture 42 in the lock cylinder to lock the switch
contacts in this position. It can be seen that
with the arrangement shown in Figs. 2 and 3,

5 the switch contacts may be locked in two posi-

tions thereof in which the movable contact of

the push button unit is in engagement with

spaced sefs of fixed contacts, respectively.
With the particular push button station shown

in Fig. 1, it may be desirable merely to lock the

stop button in a depressed position to prevent
starting of the controlled apparatus. This can
be accomplished by the structure iliustrated in
Figs. 1 to 3 by merely removing the switch casing
cover, using key 60 to withdraw locking plunger
96 from its engaged locking aperture, and mov-
ing the lock barrel downwardly until key pro-
jection %9 emerges from keyway slot 34, where-
upon the lock barrel may be turned substan-
tially 180° in either direction until key projec-
tion 39 is aligned with keyway slot 36, whereupon
by moving locking projection 56 inwardly, with
respect to the lock barrel, the entire barrel may
be again moved upwardly into the lock barrel,
and the cover again assembled with the bottom
portion of the. switch casing. It will be noted
that in this position of the lock barrel, with re-
spect to the lock cylinder, locking projection 5%
will be positioned substantially 180° from the
position shown in Figs. 2 and 3, and on that side
of the lock cylinder having the single locking
aperture 38. Obviously, in this position the lock
barrel and push button unit cannot be locked
in its extended position, but can only be locked
in its depressed position when locking projection
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55 engages locking aperture 38. Thus in this
adjusted position of the lock barrel, if the push
button and barrel are in an extended position,
tney may be manually moved to a depressed
position without use of key 60, and automati-

b

cally Jocked in this position by movement of the

lock plunger 5%, under the influence of its spring
98, into locking aperture 38, To again move the
narrel and push button to an extended position,
it 1s necessary to use key 60 to retract plunger
58, whereupon the push button unit will be
moved outwardly of the casing bv compression
spring 24 in the push bution unit.

rom the foresgoing it can be seen that in the
embodiment of the invention shown in Figs. 1 to
3, there is provided a push button lock which may
be adjusted to different locking positions, that is,
different positions in which it is operable to lock
the push button unit in two different positions
Oor in only one position, by merely removing the
swilch casing cover, but when the casing cover is
in assembled relation with respect to the bottom
portion of the casing, the lock cannot be adjusted
to perform any other lockmg functlon than the

che Selected.
In Fig. 4, there is illustrated a slightly modi-

fied form of tinis invention, and inasmuch as
many of the parts are the same as those de-
scribed in connection with Figs. 1 te 3 and 5,
like reference numerals will be used to designate
like parts. The push button locking unit shown
in Fig. 4 is designed to have but a single locking
pesition and is not adjustable to provide any
other locking arrangement. As shown, the lock
cylinder 32 in this embodiment of the invention
is provided with a single locking aperture 64
adapted to receive locking precjection 55 on the
lock barrel, when key projection 5% is received
in guide slot 62 in the inner surface of the lock
cylinder. It is believed to be readily apparent
that in this embodiment of the invention the
lock wiill be operative to lock the push button
in an extended position only, and in order to
depress the push button, it will be necessary to
use a key &3 to withdraw locking projection 59,
whereupon the lock barrel 44 may be manually
depressed to operate the associated push button
unit, and upon release of the lock barrel, push
butten soring 24 will operate to move the lock
barrel upwardly so that it will be automatically
iocked by entrance of locking projection 56 into
locking aperture §4. This eonstruction obviously
has certain advantages in that with the use of
g single locking aperture, the switch is effectively
locked against any operation since, in order to
denress the lock barrel, it is necessary to Use a
key €3 whereupon it may be manually moved, and
as soon as manual force is removed, the lock
- barrel aud f“"’*’l"ttlcall}" relocks 1tse1f in extended
position.

In the embodzment of the 1nventmn shown in
fig. 8, a lock barrel identical with the lock barrel

emplcyed in the embodiments of the invention
shown in Figs. 1 to 5 is employed in a lock cylin-
der §8, having a substantially U-shaped keyway
slot therein. This slot has one leg 68 thereof
opening at one end of lack cylinder §6, and is
joined to the other leg 12 thereof by a cross slot
0 adjacent the opposite end of the lock cylinder.
There is also provided through the lock cylinder
wall & pair of longitudinally alighed spaced lock-
ing apertures 7§ and 16, and a longitudinally
elongated aperture 78. The aperture 718 is spaced
from apertures T4 and 16 angularly, the same
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amount as legs 68 and 12 of the U -shaped key
siot. . |

It is believed nbvmus that lock cylindﬂr 65 may | .

- be mounted in a lock casing similar to lock casing

26 shown in Figs. 1 and 2, and that the lock barre!
44 may be inserted therein from the bottom, as
shown in Fig. 6, with key projection 59 of .the
barrel entering leg 68 of the U-shaped kKeyway
slot. With key projection 59 in leg 68 of the key-
way slot, locking plunger 56 will be longitudinally
aligned with locking apertures 74 and 76, and
may be received in. one of the apertures 16, as
shown in Fig, 6. In this position of parts, the

lock obviously can operate in the same manner

as the lock shown in Fig. 3 to lock the harrel and
consequently a push button switch with which
it may be associated in either an extended or &
depressed position, depending upon whether the
locking projection enters locking aperture’ 7§, or
14, respectively. However, in this embodiment
of the invention, lock barrel 44 may be angularly
adjusted without removing it from its lock casing,
or without disassembling the switch casing on
which it may be mounted. This may he accom-
plished by withdrawing lock projection &5 from

locking aperture 716 by the use of key 69, and then i
retating the entire barrel 44 in a substantially

coutiter-clockwise direction, as shown in Fig, 6,
so that key-projection 59 traverses the connect-

ing portion 10 of the U-shaped keyway slot to

become aligned with leg 12 thereof, and locking
projection §& will then be aligned with elongated
aperture 18 in the lock cylinder 66. 1In this posi-
tion of the parts, locking projection 56 can per-
form no locking function, inasmuch as it is free
to move in its projected position throughout the
length of slot 78. Accordingly, it is obvicus that
with this embodiment of the invention, the lock
may be rendered entirely inoperative to perform
any locking function by a simple manipulation
thereof. It should be noted, however,
manipulation cannet be performed by any un-
authorized person inasmuch as it requires the
use of Key 60.

non-locking position, that these two positions of
the lock barrel may be two different locking posi-
tions, instead of a locking and a non-locking posi-
tion. In other words, in one position, lock plung-

er 56 could be aligned with spaced locking aper-

tures, as shown at 714 and 16 in Fig. 8, while in
the other adjusted position of the lock barrel .a
single locking aperture might be provided in the
lock cylinder to provide for locking the barrel
in either an extended or a depressed position.
In Figs. 7 to 9 of the drawings, there is illus-
trated, a push button unit similar to that pre-
vigusly described, mounted in an explosion-proof
casing. The casing illustrated in . this embodi-

ment ¢f the invention embodies relatively thick '

wall pertions and is constructed preferably of
cast metal. The casing is divided into two parts
including a lower portion having g bottom wall
82 and end walls 84, only one of which is shown,
and this one is provided with a threaded aper-
ture 86 for threadedly receiving a conductor con-
duit, The upper portion of the casing includes
a top 88 having intezral laterally extending end

walls 80, only one of which is shown, and pro-

videda with outwardly extending ﬂanges 92 which
are adapted to be secured to the top of end walls |
84, as for example by the screws 84. Inasmuch
as the push button.unit illustrated in. Figs. 7
to 2 is identical with that previously described,

‘that this

It will also be readily apparent
~ that although there is illustrated in Fig. 6 a lock
~which is adjustable from a locking positicn to a
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the detailed description of its construction will

not be repeated. The top wall 88 of the casing

shown in Figs. 7 to 9 is provided with an inte-
gral inwardly extending projection 97 for each
switch unit in the casing, which is substantially
aligned with push button 22 of the push button
unit. The projection is provided with & -bore

96 terminating in an enlarged counter-sunk por-

tion 98 for slidably receiving the push bhutton
operating rod 108, having a flanged head 102
adapted to be received in the counter-sunk por-
tion 98. As shown, the push button operating rod
100 is provided with a pin 103 secured therein

10

and .adapted to cooperate with cover projection

971 to limit outward movement of operating rod
i086. The inner end of.operating rod (00 is
adapted to contact the outer end of push button
22, so that movement of the operating rod Will
actuate the push button contacts.

A transverse bore 104 is provided in the casing
cover 88 and extends hetween the adjacent end
of the casing and the counter-sunk portion 28
of bore 95. This bore is adapted to slidably
receive a locking rod 108, having a flange (16
intermediate the ends thereof located in an en-
Jarged portion (06 of the bore, and forming &
seat for a coil compression spring (8. A plate

|12 is secured across the outer end of bore (04

as, for example, by screws |14, and is provided
wn:h an aperture the same size as locking rod
{08 to guide the outer end thereof. Coil com-
pression spring | {8 abuts against the inner sur-
face of plate 112 and thereby tends to bias the
locking bolt 108 info counter-sunk bore 98. As
shown in the drawings, the outer end of locking
rod 108 is provided 'Wlth a manual operatmg
knob 116.

In the position of the parts shown in Fig. 7
of the drawings, the push button 22 is in an
extended position, thereby maintaining operat-
ing rod 100 in an extended position with the
flanged end 102 thereof positioned outwardly of
locking rod 108. Locking rod (08 is maintained
in:a position beneath flange 102 of the operating
rod by spring (18 and before the push button
contacts can be moved from this position, that
is, before the push button and its operating
rogd can be depressed it will be necessary for
the operator to grasp operating knob (16 and
pull locking rod 108 outwardly against the bias
of spring 118, and while holding the knob in
this extended position, push button operating rod
180 may then be depressed to the position shown
in Fig. 8. Now, if operating knob 116 is re-
leased, the parts will be maintained in the posi-
tion shown in Fig. 8. It is to be noted that
in this position the push button contacts and,
therefore, the push button and operating rod
{00 are locked in a depressed position by en-
gagement of locking rod 108 over the outer face
of flange 102 on the operating rod. However,
in this position, the push button contacts and
push button may be moved to the position shown
in Fig. 7 of the drawings by merely withdrawing
locking rod 108, whereupon the push button

spring 24 shown in Fig. 2 of the drawings will

operate to automatically move the push button
together with its associated contact and oper-
ating rod 100 to the extende-d position shown
in Fig. 1.

From the foregomg 11: should be obvious .that
there is disclosed herein novel forms of locking
means particularly adapted for use in conjunc-
tion with push button switch units maintained
in enclosing casings, with the locking means pref-
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erably supported on the casing cover and coop-
erable with operating meang for the push but-
tons extending through apertures in the casing
cover. The locking means disclosed are capable
of locking the push button units in one or more
operative: positions, and the particular lock
shown in Figs. 1 to 3 may be adjusted by remov-
ing the cover to perform a different locking
function, whereas the lock illustrated in Fig. 6
may be adjusted for the same purpose without
dismantling any part of the switch; and all of
the forms of the invention disclosed provide ef-
ficient locking means, particularly for push but-
ton switches, which locking means cannot be
released without manual manipulation in addi-
tion to actuation of the push button actuating
means, and in the species of the invention shown
in Figs. 1 to 6, a key operated tumbler lock is
employed so that in these embodiments of the
invention the switches may be Iurther safe-
eunarded by distribution of keys only to author-
ized persons.

Having described prefel red embodiments of the
invention in accordance with the patent stat-
utes, it is desired that the invention be not lim-
ited to these particular embodiments, inasmuch
as it will be obvious, particularly to persons
skilled in the art that many changes and modi-
fications may be made in these particular struc-
tures without departing from the broad spirit
and scope of this invention. ‘Therefore, it is de-
sired that this invention be interpreted as broadly
as possible, and that it be limited only as re-
quired by the prior art.

I claim as my invention:

1. A switch including a substantially recti-
linearly movable contact operating means, guide
means therefor, said operating means including
a lock barrel slidably mounted in said guide
means and contacting an outwardly biased slid-
able contact member, cooperating keying means
on said barrel and guide means for preventing
rotation of said barrel in said guide means but
permitting relative longitudinal sliding move-

5 ment thereof, one of said keying means includ-

ing angularly spaced means cooperable, respec-
tively, with the other of said keying means in
different angular positions thereof, said key guide
means extending to the end of the member on
which it is mounted to permit removal of said
barrel from its guide means, said barrel includ-
ing a laterally extending retractible lock plunger,
and said guide including angularly spaced means
for cooperating with said plunger in its different
angular positions, respectively.

2. A switch including a substantially recti-
linearly movable contact operating means, guide
means therefor, said operating means including
a lock barrel slidably mounted in said guide
means and contacting an outwardly biased slid-
able contact member, cooperating keying means
on said barrel and guide means for preventing
rotation of said barrel in said guide means but
permitting relative longitudinal sliding move-
ment thereof, one of said keying means includ-
ing angularly spaced means cooperable, respec-
tively, with the other of said keying means in
different angular positions thereof, said angu-
larly spaced means including connecting means
at one end thereof whereby said barrel may be
angularly adjusted at one end of its path of

~movement without removal from said guide

‘o

means to _._diﬁ‘erent angularly related positions
corresponding to the positions of said angularly
spaced means, said barrel including a laterally
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extending retractible lock plunger, and said guide
including means for cooperating with said
plunger in at least one of said different angular
positions for Iocking said barrel and contact
member in at least one Jongitudinally adJusted
position.

_:5

a - lock -ba,rrel'- slidably mounted m said guide

- means and contacting an outwardly biased slid-

3. In a devwe of the type described, a lock |

cylinder having angularly spaced keyways there-
in at least one of which extends to the end of
said cylinder, a lock barrel having key means
fixed thereto for cooperation with one of said
keyways to longitudinally slidably but non-rotat-
ably mount said barrel in said cylinder, re-
tractible locking means carried by said barrel
angularly spaced from said key means for co-
operation with means in said cylinder, angu-
larly spaced correspondingly to said keyways,
each of said last-mentioned means being of dif-
ferent character whereby said locking means is
cooperable therewith, respectively, to periorm
different locking funections.

4. In 2 device of the type described, a lock
cylinder having angularly spaced longitudinally
extending keyways therein opening to one end
of said cylinder, a lock barrel having key means
fixed thereto for cooperation with one of said
keyways to slidably but non-rotatably mount
said barrel in sald cylinder, retractible locking

means carried by said barrel and angularly
spaced from said key means for cooperation
with. means in said cylinder angularly spaced

correspondingly to said keyways, each of said
last~-mentioned means being of different charac-
ter whereby said locking means is cooperable

therewith, respectively, to perform different func- :

tions, at least one of which is a locking function.

. In a device of the type described, a lock
cylinder having angularly spaced longitudinally
extending keyways therein one of which opens

to one end of said cylinder, another of said key~ -

ways having a cohnecting Keyway at one end
thereof with said one keyway, a lock barrel hav-
ing key means fixed thereto for cooperation with

10
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able contact member, cooperating keying means .
on said barrel and guide means for preventing
rotation of said barrel in said guide means but
permitiing relative longitudinal sliding move-
ment thereof, cne of said keying means includ-
ing angularly spaced means cooperable, respec-
tively, with the other of said keying means in
different angular positions thereof, said angular-
ly spaced means including connecting means at
one end thereof whereby said barrel may be an-
gulariy adjusted at one end of its path of move-
ment withcouf removal from said guide means
to different zngularly related positions corre-
sponding to the .positions of said angularly
spaced means, said: barrel including a laterglly
extending xretractible lock plunger, and saic

guide inciuding means for cooperating with said

plunger at only one of said different  angular
positions for locking said barrel and contacr
member at only one longitudinally adjusted po-
sition at said one angular position, whereby said
parrel is freely longitudinally movable at 21 -
other angular position thereof. -

8. In a switch, a switch casing having a. remov- )
avle cover, sepmable contacts in said casing, re-
ciprocahble actuating means for said contacts ex-
tending through an opening in said cover, said

actuating means ineluding a movable iock barrel,

a lock cylinder secured in said cover opening, a
longitudinal guide slot in the inner surface of
said cylinder; a guide pin on said barrel a.dapted
to be received in said slot, said barrel having a
laterally extending retractible plunger for en-

- gaging a shoulder on said cylinder to lock said

barrel against longitudinal movement at least at
one position in said cylinder, and said slot fer-

- minating short ¢f the outer end of said cylinder

and opening to the inner end of said cylinder so

that said barrel may be removed only from the

Inner side of sald cover,

one of said keyways to slidably but non-rotatably

mount said barrel in said cylinder, retractible

locking mesans carried by said barrel and angu-

larly spaced from said key means for coopera-
tion with means in said cylinder angularly spaced
correspondingly to sald keyways, each of said
last-mentioned means being of different charac-
ter whereby said locking means is cooperable
therewith, respectively, to perform different
functions, at least one of which is a locking
function.

6. A

guide means therefor, said operating means in-
cluding g lock barrel adapted to be longitudinally
slidably and non-rotatably mounted in a plural-
ity of different angularly related positions, re-
spectively, in said guide means, said barrel in-
cluding a lateraily extending retractible Iock
plunger,

switch including a substantially rec-
tilinearly movable contact operating means,

9. In g switch, a switch casing having a remoyv-
able cover, separable contacts in said casing,

reciprocanle actuating means for said contacts

extending thirough an opening in said cover, said
actuating means including a movable lock barrel,

- a lock cylinder secured in said cover opening,

80
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and said guide including angularly

spaced means o1 cooperating with said plunger

in said different angular positions, respectively,
including a pair of longitudinally spaced means
engageable with said plunger at one angular po-

sition of said barrel to lock said contact operating

means at two different longitudinal positions,
and a single means at another angular position

of said barrél for locking said contact operating

means at but one longitudinal position thereof.
7. A switch including a substantially recti-

linearly movable contact operating means, guide

means therefor, said operating means inciuding

G
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angularly spaced longitudinally extending guide
slots in the inner surface of said cylinder, a guide

pin on said barrel adapted to be received in said

slots at different angular positions of said barrel
in said cylinder, respectively, saig barrel having
a retractible lock plunger, said cylinder having
angularly spaced means of different character
for cooperating with said plunger at said diff

different locking functions, said slots terminating
short of the outer end of said cylinder and open-
ing to the inner end of said cylinder so that said
barrel -may be removed only frem the inner
side of said cover. | |

10. In a switch, a switch casing having a 1e-
movable cover, separable contacts in said cas-
ing, reciprocable actuating means for said con-
tacts extending through an obening in said cover,

sald actuating means including a movable lock
‘barrel, a lock cylinder secured in said cover open- -

ing, angularly spaced longitudinally extending

guide slots in the inner surface of said cylinder,

a guide pin on said barrel adapted to be received
in said slots at different angular positions of said
barrel in said cylinder, respectively, said barrel
having a retractibls lock plunger, said cylinder

‘having angularly spaced means of different char-

er- -
ent angular positions, respectively, to provide =



6

acter for cooperating with said plunger at said
different angular positions, respectively, to pro-
vide different locking functions, one of said slots
terminating short of the outer end of said cylin-

der and opening to the inner end of said cylin- -

der, the other of said slots terminating short of
both ends of said cylinder, and a connecting slot
between said first two mentioned slots.

11. A switch including a substantially recti-

linearly movable contact operating means, guide 10

means therefor, said operating means including
a lock barrel slidably mounted in said guide
means and contacting an outwardly biased slid-
able contact member, cooperating keying means
on said barrel and guide means for preventing
rotation of said barrel in said guide means but
permitting relative longitudinal sliding move-
ment thereof, one of said keying means including

15
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angularly spaced means cooperable, respectively,
with the other of said keying means in different

“angular positions thereof, said angularly spaced
means including connecting means at one end

thereof whereby said barrel may be angularly
adjusted at one end of its path of movement

without removal from said guide means to dif-

ferent angularly related positions corresponding
to the positions of said angularly spaced means,

said barrel including a laterally extending re-
tractible lock plunger, and said guide including

means for cooperating with said plunger at only

one of said different angular positions for lock-
ing said barrel and contact member in at least
one longitudinally adjusted positicn, whereby
said barrel is freely longitudinally movabkle at

another angular position thereof.
- | RALPH B. IMMEL.,.
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