Sept. 10, 1963 J. R. TILBURY 3,103,270
TIME DELAY SAFETY INTERLOCK FOR MACHINES

Filed Sept. 4, 1959 ' 2 Sheets-Sheet 1

FIGI l

38

98

x4 TO COMPRESSOR

J 0 .!

—

/
NANANS

| @

. INVENTOR.
JAMES R. TILBURY

102 | BY .
- W U Bopprey

' ATTORNEY




L2

Sept. 10, 1963 J. R. TILBURY 3,103,270
TIME DELAY SAFETY INTERLOCK FOR MACHINES

Filed Sept. 4, 1959 ‘ : 2 Sheets-Sheet 2

122a

ARmRRTE RN

= e
—l\
jm—

RS

FIG. 3

T/ 106

120
HOK‘
106by

) Foor
102q SWITCH

36

N LT T T T

18

L

L("z

N

p;

115a

0..‘

it 2l

léa

T

| INVENTOR.
JAMES R. TILBURY
BY jﬁéx 2 R

ATTORNEY




United Stai:es Péitént Offi

3,103,270
Patemted Sept. 10, 1963

1CC

: 3 103 270 :
TIME DELAY SAFETY INIERLOCK
: FOR MACHINES,

James R. Tilbury, Minneapolis, Mian., ass&gxwr, by piesne
assignments, to - Protectomatic, Inc.,
Minn., a corporation of Minnesota, =

_Filed Sept. 4, 1959, Ser. No. 838 254
: 6 Claims. (Cl 192.——131) -

Th1s »mven’mon relates «renerally rto protective. equlp-'

.- ment for machinery, and pertains. more ‘particiilarly 10 a
* ‘timé delay safety interlock which may be selectively ma-

- nipulated ‘into the particular: position best $uiting the op-
: eratlng conditions expected to-be ehcountered,

"In the present day’operation of punch presses, paper

shears;: plastic molders and the like; it has become almost :

mandatory that adequate safeguards ‘be adopted .for the
proper protection of operating pensonnel

aneapuhs,

[ A

2

by 'th'e electrical control: subsequently to be described, it

will be advantageous at this time to point out that the
press structure includes legs 12 and a generally C-shaped,

centrally divided frame 14. The upper end of the frame .
14 is provided with a pair of bearinigs at 16, 18 which’
journal a crankshaft 20. Encircling the crankshaft ec-

i centric is a throw 22 attached to.a connecting rod 24 'which
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Both the char+ .

acter and degree of safety needed will vary from machine’ " -

to machine and from job-to job. Accordingly, the inven-

_tion has for ‘one object the provision of a safety interlock
system that can be readily adjusted for conditions at hand.
More specifically, it is an.aim of the present invention to
provide a'control that is accessible to only qualified super-
visory personnel and ‘in which the desired goals cannot
be readily circumvented by the. operator of the machine.
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In ‘other words the systemt forming ‘the subject matter of -

this ‘invention is intended, to safeguard the operator and

is designied to «do sorin a highly effective and versatile
manner -even though the nature ‘of vthe demands’ thereon
may vary rather widely.

Another object of the invention s to provide a system
of the foregcnn'cy character that will be comparatively. in-
expensive to manufacture and which is not apt to get. out

. of order readily.

Yet another object is ‘to prov1de a safety interlock for
machines. that will be exceptionally reliable and which
possesses certain inherent “fail safe” features, ‘

A still further object is to provide an interlock ' sys-
tem that may be. quicklyinstalled on a vaniety of different
type of machines and which lends itself well to associa-
tion with existing méchanical safety devices.

Other ob]eots will ‘be in part obvious. and in part pointed
out more in detail hereinafter.

The invention accordnngly ‘consists in the features of
construction, combination of elements and arrangement of
parts which will ‘be exemplified-in the construction here-
after set forth and the scope of the-application whlch will

. ‘beindicated in the appended clalrns |

In the. drawmgs

FIGURE 1 is a perspective view of a clutch operated
press serving as a general illustration of one type of ma-

- chine where my interlock system’ will find utility; :

FIGURE 2 is a sectional view taken in the direction

- of line 2—2 of FIGURE 1 in order to show to better
advantage a .typical -tnip ‘clutch. mechanism. which can
also be used with presses equipped with my interlock
arrangement, and

FIGURE 31is a schematlc view depicting ‘generally the
circuitry utilized in the practicing of the invention, but
including portions of the machine exemplified in FIG-
URE 1 so that the viewer:may better orient the electrical
features with the mechamcal details.

Referring now in detail to FIGURE 1, a conventional
press has been denoted in dts entirety by the reference nu-
meral 0. Actually, the specific details of the press 10
are not important to an understanding of the ‘invention,
especially since my-time delay safety interfock may be
employed with presses.-of different types and for. that
matter with other classes 'of machines where. an electric
control of the contemplated character may be desirable.
However, to illustrate the utility and versatility possessed
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in- turn carriés a ram. 26. - The ram 26, of course, co-

operatés with a bolster plate 28 anchored to the'bed 3¢.of | -

the press 10-the ram traversing a recxprocal path denoted
by the double-headed arrow 32.

Free -fo rotate on one end of the: crankshaft 20 is a
fiywheel 34. . The flywheel 34 is driven by an electric
motor 36 via a belt 38 entrained abouf the periphery of
the flywheel 34 and a pulley 40 on the motor 36;:

To effect engaoement of the crankshaft 28 with the ﬂy-
wheel 34 a pm clutch mechanism  is utilized, parts of
which appear in both FIGURES 1 and 2. Accordingly,
the flywheel 34, or a strike plate associated: therewith, is
provided with one or more holes or notches for the
receptlon of one end of a clutch pin or bolt 42 slidably
carried in' a drive collar 44 affixed to the crankshaft 2§.
As is usual, the clutch bolt 42 is spring biased .toward
engagement:with the flywheel 34, but is normally main-
tained in-a.retracted position by a clutch finger 46 pro-
vided on pin 48. For the purpose of disengaging the

clutch finger 46 from the latch bolt 42, there is a bell

crank 5¢ pivotally catried on a pin 52, the bell crank be-
ing articulatively connected to the clutch finger 46 via a
link 54..

A latch pin 56 is carried wby the other arm of the bell
crank 59 and is engageable in a notch 58 at the upper
end of an actuating bar 68. The role played by the bar
60 will be dealt with in more detail hereinafter when de-
scribing the manner -in which it is moved downwardly
to effect a release of the clutch bolt 42. A coil spring
62 normally pulls the upper end of the bar 60 against
the pin 56 to maintain engagement thereof.

A cam ting 64, which may be a part of the collar 44,
is attached to the crankshaft 20 so as to rotate in unison:
with ‘said collar 44. Mounted on this ring 64 is a cam
66 for-engaging a roller 68 at one end of the bell crank
70 pivotally carried on the previously mentioned pin 48,
the. other end 72 being disposed so as-to kick the bar 60
out of its-latched relationship with the pin 56.. This

 allows’ finger 46 to return to.its pictured pdsi-t-ion and
thereby cause retraction of the clutch bolt 42, To assure
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return ‘of the finger 46 to its depicted position, even if
spring 62 should break, positive return of the finger 46
is assured by reason of a roller 74 mounted at the upper
end of an obtuse bell crank 76 also pivotally supported on
the pin-48. Through the agency of a horizontal link 78
connected to the lower end of the bell crank 76, it will
be seen that if the roller 74 is struck by the cam 66, the
bell crank 76 is rocked in a direction to force the finger
46 upwardly and thereby cause retraction of the clutch
bolt 42,

The manner in which the actuating bar 60 is tpulled
downwardly to disengage the clutch finger 46 from the
sprimg biased bolt 42 will now be ‘descri*b"ed. From FIG-
URES 1 and 3 it will be perceived-that the lower end
of the bar 66 is provided with & laterally extending por-
tion 89, thereby imparting an L-shaped configuration to
the actuating bar. - The bar 60 is constrained for verti-
cal sliding motion by a suitable guide at 82. :

Through the agency of an operating cylinder €4 hav-
ing a piston rod 835 -therein, with its projecting end aligned

“with the laterally extending portion 88, the bar 60 can be’

70

forced downwardly when compressed ajr is admitted to
the upper end of the cylinder 84. - The air fed to the cyl-
inder 84 is controlled by @& solenoid valve having a valve .
portion 86 and a solenoid portion 88. The valve 86
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may- receive: air under prassure from, a suata)ble SOUrce
~'such asacompressor 90.

Before describing the c1rcu1tfry constituting my time de-

~1ay safety interlock, reference will be made to a detach:"

able guard 92 unit: compmsmg a U-shaped frame 94 and
a-plunality of vertical rods or fingers 96. One end of the
- frame- 94 s, ‘engageable with guard switch 98 fixedly
"mounted” to a-bracket 100 projecting: from the visible side
of the frame 14, there being a similar bracket 180 on the
other or concealed side- of said frame, -
*Also, it is Iconftewrnrpwlated that a. foot switch 102 be asso-
. clated with: the press-16. Still further, a pair of hand
~ switches 104, . 106 are attached on either side of the press.
Attention is also directed-to a control bex 188 attached

- 'to. the rlght sideof: the préss: structure: 10, as can be seen’

in FIGURE 1, The: parts’ played: by these various

© 113a or-114a.

10-

- picted in: FIGURE 3, it is beljeved: that a.complete under: . - k

switches: and: thei control: box’ will become clearer durmg, -

the, succeedmg descnptxon of the. cirouitry displayed in
FIGURE 3,"

Rexferrmg now’ to FIGURE 3-ayhere my - time delay
safety ‘interlock: is: diagrammed, it will first be-explained:
that-the control-box 108 ‘contains several selector switch

levels‘which are meohamcaﬂly ganged together for opera-.

tion' in” unison. ~As-‘schemiatically’ presenteéd a - seléctor
switch umit 110 has been-illustrated-including three switch
levels generally indicated by the reference numerals 110q,
1105 ‘and 116c; each- level: having five stationary-icon-
tacts 111, 112; 113; 114 and 115 and“a  rotatable switch
arm, 116. for- selectively  engaging each set of said con-
tacts. -In the:drawing these contacts and arms have been
distinguished from each other by the suffix a, b-and c in
accordance with' the wuse of- these ‘letters- for -indicating:
the switch levels 118a, 1105 and 110c. The switch arms
1164, 1165 -and 116¢ may be: mebhamcally coupled to-
ge‘nher by ashaft 118 denoted. by a succession of horizon-
tal dashes. A manipulating knob: 119 permits. the shaft
118 to'bé rotated into a desired: angilar position.
Allternating current is supplied: to the switch levels 110q,
1195 and’ 119c via power lines Ly and L, and a double
[pole switch-120, this-same switch fwmshmg power to the
prevmusly ‘mentioned: fiywheel motor -36." Thus, when
the switch 126 is closed; a poftential is immediately applied.
to each switch arm 116a, ‘1165 and 116c.
Tt will be pointed out at this time that a‘plurality of in-
. dlcatmg lamps 1224, 1225, 122¢, 1224 and 122¢ are con-

nected to the various contacts 111c, 112¢, 113c, 114¢ and

T15¢ of the switch-level 136c. ‘These lamps are contained
in-the: contml ‘box’ along ‘with the switch unit*1190. . The
famips ‘of "Course signify the particular position in, which
the switch arms 116a,. 1160 and 116c have been ‘placed,
it being remembered that these switch arms fare ozpe)rated
in unison by the shaft-118 through the agency of the knob

119, What happens at each switch-setting will become

clearer, ‘as the-description progresses. However, it will
be manifest that’ the lamps 122" provide = visual indica-
‘tion of the relative position of the switch arms 116 when-
ever my systeny is in operation. )

At this'time attention is drawn to the fact that the hand
switches 104, 106 have an inactuated position in which
their respective contacts 104a and 1964 are bridged and
an actuated” position in -which. their contacts 104b and
106 -are bridged. “In other words the contacts 104q;
1064 are normally closed, wheréas contacts 104, Iﬂﬁb
are nonmaJlly open. .

In series with the contacts 104aq, 106a is a relay 124
equipped with normally open contacts 124¢ which are in
turn. in series with: the solenoid 88 operatively associated
to-the valve 86.  The relay 124 is of the slow release or
slow drop out variety by reason of a capacitor 126 shunt-
.ing same. T\hrough the medium of a diode 128 the power

: _to the relay 124 is rectified s0 that a D.-C. potential is’

applied thereacross. . The circuit through the dicde is com~

pleted to line L, through a limiting resistor 136.
Reference has already been made to the :guard switch.

It'will be seen from FIGURE 3 that this switch 98 ds pro-

vided with. two sets of icontacts 98a.and 98b fboth of
which are closed when the guard 92 is in place on the
press 19, From the circuit diagram it will be observed
that the contacts 98z are connected to switch arm 116a

of the switch level 1164 and to Ly, and that when the '

switch 98 is -closed: an electrical path is established di-
rectly to the relay 124 if switch arm 1164 is on contacts
The other contacts 98b, however, are.con-
nected to the contact arm 116b of. sthoh level 110b as

“well as to L1

Having in 'mind the" mechxamcal convtmcﬁon plctured‘ ‘
in FIGURES 1. and. 2 and the -circuit ‘arrangement de-

standing -of my invention ma; ay-now. be-had from: a: typical:
description of its operation. - -Since the switch:arms 116a,

116b and 116¢ have been illustiated in engagement with =

contacts ‘111, “£11b ‘and- 1L1c; respectively, this switch:, -

positioning will serve as-a starting peint: for the operational <"

- description, - Such a ‘switch: positioning is"designed- for
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“Foot” operation, because: wilh- the line switch 120-closed-
and:'the motor 36 running; electric-power is.immediately
supplied: to the relay 124.by way of the normally closed
contacts 104a and 1864 of. the hand switches 104 and 166.

It will be: a:ppreclwated that no- hand: actuation of thess:.

switches: 104, 106 is mtend@d when t!he foot switch: 102
is to.be used.

- With. power supplied to-the relay. via the contacts 104a:
and 166a; as above outlined, this refay picks up owing to.
the continued “electrical path: furnished:by: the diode 128:
and resistor: ¥30:  Such: action closes. the contacts: 324a,.
thereby cond1t1omng the.solenoid: 88, for operation lwhen:
the foot-switch: 192 is closed. ‘ '

* Qlosure. of the: switch 102 complétes a cincuit from:line
L; through guard switch contacts 98b; the switch arm:
116b, the contacts 1924; the contacts 124a’ and: the sole-
noid: 88 to-line L. - Operation of the:solenoid 88 opens.
the valve 86 to.admit:air to the cylinder 84, thus causing:
plStOI). 85 to move downwardly carrymg with it-the actuat::
ing bar 60 :

Without-going mto con31denable detail, especlally since: .

some description’ has already ‘been given regarding the ..

clutch mechanism, it will be seen that the. clutch finger 46 -

(FIGURE 2) will be forced downwamdly to ipermit the -

clutch:bolt 42 to advance under its spring bias intoengage-
ment with the flywheel 34, This of course catses. rota- -
tion- of. the. crankshaft 20 and the ram: 26. moves down-
wardly to effect the desired fabrication. .

Even though: the operator may.keep the foot swmtch’ ;
102 closed, the ‘cam 66 will .théréaffer strike the. roller:
74-50 as to move the bell crank 76 counter-clockwise as;
viewed in- FIGURE 2 to cause the bell crank 50 to with-
draw its pin 56 from the notch 58 on the bar 66.  Con-

" comitantly with this happening is the return of the clutch

finger. 46 to its deplcted position with the- consequence
that the clutch bolt 42 is retracted from the flywheel 34.
If automatic or continuous. reciprocation. of the ram 26
is desired, the cam' 66 can be removed das with subse- -
quently to-be described automatic types of operation.

Inasmuch as the lamp 122¢ is in circuit- with the con-
tact: £i1c. of-the switch level 110c during: the foregoing
sequence of events; it will be understood that this lla?mp
1224 is the only lamp energized at'the moment. In
this way a tell-tale indication is provided, it being planned
that the control -box 18- be provided ‘with- a suitable
legend. indicating that the switch unit 110-housed there=
within has been positioned for “Foot” operation,

It will be now -assumed that the switch arms 116a,
1165 and 116¢ have been rotated by the knob 119 into.
respective- engagement with contacts 112a 112H ‘and
112¢, Owing to the fact that contact 1125 is in circuit
with contacts 98b of the guard switch 98, it is imperative
that the guard 92-be installed 'so that said contacts 985
will be closed: * This type:of operation will be termed
“Right hand non-automatic” ‘operation:;
~'What occurs with’ this ‘switch setting is' that the relay



124 will-be; energlzed via the contacts 1044 and 1%@
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just:as with «the above-described “Foot™ operation, - The:

. the operator’s left hand and -contact 104b, is_effectively
" by-passed ‘or. shunted through contacts 985, the: switch

arm 1165 and contact:‘lle “The contacts 88h mustv

* 'be closed by-the guard: 92 being. in placé. .

e This e ‘conditions: the: €ircnitry.: of FIGURE 350 that
” only ‘the: 'switch' 166 “need: be actuated, * Separation’ of
*the contacts 1864 immediately mterrupts the: circuit-to

the relay-124; but due to its: slow. drop out: chamactenstl_c

10

6 B
The guard sw1tch 98 is not at IthJS tlme utlhzed It is

~not needed because if either hand.is removed from the
hand switch 104, that is; the switch normally actuated by .

switches 104 and 106 once their ‘actuation has been
initiated, the relay 124 will release before an opportunity -
is‘had for ‘the ioperator.- to move his hand sufﬁmently so
as to place it within the danger zone. = -

Assuming; though, thatthe operator follows through
with his intended complete actuation -of the hand switches
104, 1086, then an electrical circuit is established through
the “contacts 104D, 166b. and 124z to ‘the solenoid 88

* . with the result that the valve: 86 is:opened and air is thus

“derived from the action:of the capacitor 126, the relay
contacts " 124q remain momentarily “closed. . . Continued: .-

actuation of the.hand switch 106 quickly closes the con-
tacts 1065 whereby current” can now fiow: through these

contacts*186b - via- the aforenoted pmth which: includes .

guard “switch ‘contacts '98b, ‘the  switch ‘arm.-116b, -and
* contact 112b;  The delay. provided by the capacitor 126

admitted to the operating cylinder-84. - .
. However, only one stroke:of the ram 26 has a chance

o to occur- if things are functlomhg according to.plan, for:

is purposely of such short time duration that the operator:. -

: “awill-not have time to-shift his hand from the switch 166

Cletotar pomt beneath' the tam: 26" Wlthout the. relay ‘124

k ’jdroppmﬂ out.” It will “be ‘appreciated - that the. relay

: -contacts 124q must close in order: to, energize the: sole-
noid’ 88’ tc. open the valve -86; all s descried in con-

junction w1th ‘the: “Foot” opera;tmn given Thersinbéfore,

Tnasmiuch -as the ‘capacitor 126 will soon d1scharge to'a’
level where the relay 124 will not:be held in-a picked up -

20°
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“actuation of .the hand. switches 104, 106 breaks the cir-

cuit to the relay 124 since the contacts 104a, 106a open
under these circumstances.  Because  the switch arm
116¢ is during this period engaged- with the contact.115¢,
the lamp 122¢ will be enengized to indicate ‘the type of
controlled: operation: that may: take’ place, :
“To sum up the types of -operation. possible *with my

“time delay safety interlock: they are at this time 1epeated‘

below in the order: they have been presemted

(1) “Foot - o
(2)" Right hand non-aut omatic :

. (3): Right hand automatic

condition, the relay contacts: ¥24a will ‘quickly open so

that the solenoid 88 will not become ‘enérgized. " Thus,
only .one downward stroke of the ram 26 will occur.

The occurrence of -only-one ram'stroke is doubly“assured *

if the cam 66 is:employed. - Since the switch arm 116¢ ¢

-* during ‘the . “Right" hand ‘non-automatic”
ment with contact 132¢, it will be appreclated that. lamp
1225'is lighted”during this phase.

Assurmng now .that. the switch arms 116a 116b and

“is :in- enigage- -

116¢-are advanced to the contacts 113z, 113b and 113c - :

“Right hand’ amtomatic” operation is made possible.
,_Smce contacts 112b° and 1135 of the ‘switch level 138
“are in eﬁect commoned, contacts 985 are agdin included
- in"the’ c1rcu1t

113a of: switch-level 118a. . Therefore, unlike the “Right
“Hand non-automatic” opera’uon we- now: have established

4 conduictive path through the. sthch arm - 116g ‘and .

the contacts 984 where' the relay 124 will remain ener-

:fglzed ~Under- this “Right hand automatic” scheme; ‘it

is-only: necessary to actuate: the right hand. switch™ 106
~at any time; and the solenoid 88 will thereby be energized
*‘through“contacts 98b; switch. arm’ 116b, ~contact 113b,
contacts: 1061) and “contacts.'124a.
tmued depressmn or actuation’ of the."switch 106 will

cause the ram 26 to re01prooate in.a repeated or con- i

tinuous’ fashwn if cam 66 has been removed.”
C o Doring S the: “Right hand automatic”
i ]lamp 122¢ will be energized, thereby mgnnymg the type
-of ‘operation that has been selected.

~ Neéxt to be dealt with is what will ‘be termed “Two-
o hand automatic” Operation,” “In-this instance, the switch

“arms 116a; 1165 and 116c are engaged with the contacts

‘114a; 114b and 114c, respectively. The relay 124 will .

remain picked up if guard switch contacts 98a are closed,
as in the “Right hand automatic” " operation. . We now
“have a situation where both;hand switches 104 and” 106

Addmonally, though corntacts . 98a ate -
included becatise these contacts ate connected 10 contact”

- -tespectively; of . the sw1tch unit 119; what will be calléd -
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“Furthermore; con-,.
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operatlon Cthe
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must-be actuated before a circuit is completed 10 the sole-

noid ‘88.". The only- electrical- robte, possible -is through

the contacts 1045 and 106b, whlch of course are bridged

- when'both switches 104-and 166 are actuated. Other-
. *wise; the. operation is the: same .as ‘with the one hand
operation; described unmedlately above. - Because - the
switch 'arm 116¢ is at this time in eng gagement with con-
tact 114c lamp 1224 is enenglzed

(4) Two-hand automatic
(5) Two hand non-automatic

‘It ‘will of course be apprecxated that the control box

g 108 will normally be kept locked, thereby preventing un-

authorized ‘access ‘to the switch unit 119 enclosed there-

“within. In this way the machine eqmpped with my sys-

tem of safety mter‘ockmg may be set by responsible and
informed ' supervisory personnel for the type of opera-
tion’ that will afford the ‘maximum degree of profection "
for the particular work performmg operation to be under-
taken. :

. ~As many changes could be made in the above construc-
tion and many apparently widely different embodiments of

= the invention could be made without departing from the
-scope thereof; it is intended ‘that all- matter contained in -

e above description or shown .in the accbmpanymg

“drawings shall be interpreted as ﬂlustratlve ‘and-not in a

hmltmg sense. :
1t is also to be understood that the language used in
the following claims is intended fo ‘cover all of the generic
and specific features of the invention herein described and
all statements of the scope of the invention whith, as a

_matter of language, might be said to fall therebetween

“Whatis claimed:

1. A time-delay safety interlock system for machines
comprising a slow release relay having normally open con- .
tacts for conditioning operation of the machine with-which
the interlock system - is associated  when said relay has
been .energized ‘to close said contacts, a .pair of hand
switches each provided with normally closed contacts i
series ‘circuit with said relay via which energization there-.
of may be effected and also provided with normally open
contacts in series. circuit with said relay. contacts for pro-
viding . electric' power when closed to said relay contacts
to” then -effect operation of said machine, and including
switch means for selectively by-passing the normally closed
contacts of said hand swifches to: provide two hand auto-
matic operation of said machine. '

2. Atime delay safety iinterlock system for machines

) cornprlsmg 4 slow release relay having normally open con-

70

A fifth type .of ‘operation is envisaged whlch will be: .

“referred to-as “Iwo hand non-autoratic”

‘operation:.

75

tacts for condmomng operation of the machine with which
the interlock system is asscciated when said relay has.been
energized to close said contacts, a pair of hand switches
each prov1ded with ‘mormally. closed contacts in series ‘
circuit with said relay via which energization thereof may
be effected and also provided with normally open contacts -

in series circuit with said relay contacts for providing elec-
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,tnc power when closed to $aid relay contacts to then effect :

operation of-said machine, switch means for selectively
- by-passing the normally open contacts of one of said hand
switches to provide one-hand: operation of said :machine,
.and switch means for seléctively by-passing the normally
.-closed contacts of said hand switches to provide two hand

“ automatic' operation of ‘said’ machine -when' the switch
means for by-passing the normally open contacts of said -

one of ‘said-hand switches is not-utilized and to ‘provide
one hand: automatic opération when said switch means for
by~ passmg the. normally open wcontacts of sald hand
switches is utilized,

10

,means r.for impressing a D.-C. potential across: said relay,

a-pair of hand switches having:normally closed contacts:,
in-circuit with-said relay ‘and said D.-C..potential . means.
and normally open contacts in circuit with ‘the normally -
open «contacts: of said ‘relay, .a guard switch having first
and ‘second sets of normally . open’ ‘Contacts both’ of which
sets are- closed 'when a guard device has been properly" :
positioned. on said ‘machine, a.f0ot” switch having nor-
mally open:contacts, selector switch’ means having a first
contact position: for. connecting the contacts of:said-foot

switch in‘parallel with-the mormally-open contacts Of

-3, A time: delay: safety mterlock system': for machmes ;

comprising: a 'slow. release ‘relay-having  normally open

. contacts for conditioning operanon of the.machine with -
- which ‘the intérlock system'is: associated when said relay

has been energized: to close- said confacts, a pair of hand
switches each’ provided . with normally_closed contacts in
‘series circuit ‘with said relay via which energization there-
-of may be effected and also provided with normally open
contacts in:series  circuit with- said’ relay contacts’ for
providing electric:power when closed-to’ said relay ‘con-
tacts to then effect operation of said:machine, selective
swiich mieans for selectively by-passing the normally open
contacts of one of said hand switches to provide one hand
- operation of said machine, and guard actuated contacts in
series with ‘said -selective switch means, said guard -ac-

said hand switches, said: selector switch. means having a." " -

.-second-contact position for by-passing the normally open

contacts of one of said hand switches; said seléctor switch
means having a third confact position for ‘by-passing: the;

: normally open ‘contacts of said one hand switch and: also’

for causing energization of said relay; sa1dse1ector switch
means having ‘a fourth contact:position for causing ener-

f'glzatxon of said relay, and said selector:switch fneans havs -
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: mg a fifth position ‘in. whick noby-passing - occurs‘and. ;

in which' said relay’ temains . de- energ1zed said first and ‘;,

second guard contacts being arrmged in series with: sald‘ Vet
selector-means. :

6. A timé:delay: safety mterlock system in accordance ‘

‘with'¢laim 5 including a lamp for each of said five posi-

tions and said selector switch ‘means. including respective

‘- contact means for each. of said. five positions -for ener~

tuated contacts requiring closing in order to-accomplish

the by- -passing of the normally open-contacts of said hand:

switches. " .
-4, A time delay safety :interlock system in- accordance
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‘w1th claim 2 including: guard actuated contacts in: series

with the respective switch  means: which selectlvely by-
pass ‘the normally closed contacts-of. said hand switches,
- -said-guard contacts requiring closing in order to accom-

" plish the by-passing of the normally closed contacts:of said
" 'hand.switches.

5. A time delay safety’ interlock system for machlnes
“comprising a relay having normally open contacts for
conditioning - ‘operation of the. machine with which: the
~ interlock system'is associated when said relay has been
energized to-close said contacts, a capacitor shuntmg said
relay to impart - a slow- drop out wcharactenstlc thereto,
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gizing each lamp in accordance with the. p‘artlcular position
of said selector sw1tch means.
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