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ThIS mvemmn relfates to safety doar swztches

Severe hazards exist on certain types of electrlh..,al Or
electrommechamcal equipr

air ducts in' which electrical equipment ‘is installed.

3 MZ i?’%
Patented Aug 27 1963

o SCI’lptIOIl taken in connection Wlth the accomrpanymg :

Broomall, and Gemgej Maﬁmﬂg .
5

drawmcrs formmg part thereof, in which:
FIGURE 1 is a fragmeéntary front elevational view

‘of a portion of an. access door and duct or cabinet wall

‘having a safety door switch in saccordance with the 1n-
lventmn m{mﬂted thereon; -

FIG. 2 is a hmrlzontal sectlonal view taken approxi-

- miately on the line 2—2 of FIG. 1 and showing the door
| -closed and the switch unlocked; |

10
ent, inclding air plenums or

It has been proposed to install safety switches on
access doors or access panels which must be opened and

reached thmugh or walked through in order to: repair,

15

“inspect or service electrical equipment operating at high
- voltage or hlgh current or- both, of sufficient magnitude

to cause injury or death. Such switches . were disposed
directly in the power circuit or connected: through a relay
so' that when the 'access door or panel ‘was opnned the

-~ electrical energy supply to the equipment Wias mterrupted |

by the mechanical action -of the switch.

‘Various switches and switch control mechamsms have
heretofore been proposed for use as lafaresald but none
:of these has proven wholly satisfactory.
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In one type of switch heretofore available, the SWltICh.
- the invention.

itself is not locked and when the door is opened the
pressure of ia flat piece of metal onto the switch actuating
If the door should ‘accidentally

mec:l:namsm 18 released.

. 'This type of switch nmmallly has a reset fzature

S0 that when the door is closed the switch Ioc}:mg mecha- -'3 -

| nlsm is released for the mext open door cycle. -
It is the principal object of the present mventmn to

prov1de a safety door switch which has safety features

not heretofore available, and which is free from likeli-

“hood of accidental actuation by undesme;d door closing

ing in some other manner.

1t is a_further object of the present mventlon to pro-

vide a safety door switch which must be manually un-

. locked before the door can be closed and must be manu-

ally - locked. Ibefore r_power 18 resumed upoln closmg of
therdoor | | ~

: wde a safety door switch which cannot be locked in. “on”
' pomtmn with the access door open. -
It is a further ob]ect of the p'resent invention to PTo-
- vide a ssafel.y door switch which is easily. adaphabla for
mounting on the right band side, the left hand side, the
top or the bottom of :access doors or panels as desired.
It is a further object of the present invention to pro-
-wde a safety door switch having an actuating lever which

is adjustable to vary the safety clearance to accommodate. |

various access door overhang. | |
Tt is a further object of the present mvmtmn t0 pro-

“ends.
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| whether occasioried by impact Gf au' currents or by push— |

"FIG. 3 is a horizontal sectmna:l view similar to FIG. 2

_ showmﬂ the door closed and the switch locked;

FIG. 4 is a fragmentary vertical sectional view taken

fappmmmately on the line 4—4 of FIG. 1;

FIG. 5 is a fragmentary view showing another formj

‘of delayed opening lock in unlocked position;

FIG. 6 is a diagrammatic view showing the dlsposnmn

of the actuating lever for no door overhang; .

. FIG. 7 is a diagrammatic view showing the dlsposmonj |
‘of the actuating lever with spacers to accommodate a
ranﬂe of overiruang, and | -

FIG. 8 is a diagra lmatic view showmg the disposition
~0a=f the actuating lever for a predetermined overhang.
It should, of course, be understood that the descrip-

~ tion' and drawings herein are illustrative merely, and that
various modifications and changes can be made in the
structure disclosed mthout depaartmg from the spmt of

- Like numerals refer to llke pans thmucrhom .the sev-
. eral VIEWS. |

close or be P‘Ushed closed, power would immediately be 30
turned on, enrdanﬂermfr the iife: of anyone who mmght-'

- enter the chamber and be unaware that the power was

Reﬁarrmg nmv more partlcularly to the drawmgs an

access door or panel 16 is shown in p051t10n in a duct.
~.or cabinet wall 11, the wall 11 having an inner rim 12

"+ for lirditing the inward movement of the door or panel 19.
~ The wall 11 has a suitable opemng i3 therethrough- |

behind which a. switch housing 14 is mounted and held in

position by screws 15 which extend through outwardly .
“extending rim portions 16 and Have nuts 17 on their inner
‘The switch housing 14 can be of any ‘desired ma""; -

terial, such as metal or synthetic plastm |

A cover plate 29 is provided for the housing 14, is de-
atchably mounted at the front of the housing 14 with its
margms in overlapping relation to the wall 11, and is

- held in position by screws 21 which extend through key-

45
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“held at an inner posiiion.

hole type openings 22. 111 the plate 2@ and into ears 23 on

| the ‘housing 14.

“The cover platu 2@ has mounted thareon an electrw .

' | - ush button switch 24 of the type having a switch actu-
It is a further ob]ect of the present mvemlon to pm- . p P o5

ating button 25, normally spring impelled to open posi-
tion. and movable to closed position with the button 25
The switch 24 is held on the
plate 20 by spaced nuts 26 and Washer 27 on a threaded )

: ~exterior portion 28 thereef

55

wde a-safety door switch having a safety clearance which

- can be adjusted in the field wﬂhout reqmrmg addltmnal

parts or special tools, - o
- Itisa futther object of the preserrt mven‘aon tc} pro—r
- vide a' safety door switch having an actuating lever and

in which the lever actuating mechanlsrn-- +c‘an bﬂ sele cted, .

varied or modlﬁed as desired. .

Other ob]ects and advantageaus features of the inven-

tmn WIH be apparent from the descmptlan and cla,lns |
The nature and characteristic features of the invention

':wﬂl Jbe more readlly understood fmm the f{}llowmg de-' |

65

The cover plate 26 can have an opemng 29 there-

throu ch for conductors (not shown) for connection to the

switch 24 and a lever posrttmnmg pin 30 is preferably
mounted therecon for purposes to be explained. o
| ‘On the rear face of the cover plate 26 and rﬁarwardly |

-of an opening 31 the erethrough a locking plate 32 is pro-

vided and is held in position by screws 33.
" The locking plate 32 has an elongated pm openmg_ |

34 therethrough disposed on opposite sides of an’' en-

larged stem opening 36, and has circumferentially spwced

'holdmg cam prmeotwns 35 extending rearwardly thew-

from.
A switch iactuatmﬂ lever 4@ is plowded of resﬂlent

: materlal having a mounting portion 41 secured to the

access door 10 by bolts 42 extendmg through elongated

- slots 43 which permit horizontal adjustm-ent of the posi-

70

tion of the lever 46. The positionifig pin- 38 also aids

- in the proper locating of the lever 4¢. The lever 46 .
: has a perpandlcular oifset portion 44 and has a mam |
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‘arm portron 45 extendrncr perpendrcularly therefronl and -' '

SRS .parallel to the - nlonntrng portion 41. |
A hinging action is available at either or both ends_’;-
_._-_"-_,'of the offset portion 44, and the main arm portion 45
. can also have a rnoderate degree of splmgrnese between'
N .--theends o |
| A locking stud 46 is provrded havrng a handle 47 for
- manual operation with a head 48. The stud 46 has a

.- stem portion 49 freely pivotally mounted on the main
- -arm portion 45 contiguous to the free end thereof. The

. 'which is insertable through the pin opening 34 upon in-

- sertion of the stem portion 49 through the opening 36
.~ and upon springing inwardly of the main arm portion 45
- - by manual pressure thereon.
" -the pin 56 can then be moved a quarter turn where the
e j’”p1n 50 13 held and: retarned by the pro]ectrons 35 ragarnst‘ :
S "-f’-’-aocndental dlsplacernent |

- The stem portion 49 and

: C e C
' . . - A 1
L - ' . o * !
. \ _
: . - . 1
- = .! . .

It will also be noted that the swrtch 24 rnnst be rnann- L

-.-_ally locked. before the power snpply 18 resurned upon clos—_" o

“ing the door lﬁf N

-~ stem 49 has a transversely disposed pin 5@ carried thereby B

15

. The majn arm portion 4-5 in unlocked posrtlon is in -
... spaced relation to the swrtch bntton 25 by an 'amonnt

-__;-_.'.1nd1cated at ¢, representing the safety clearance.
-~ .Upon inward movement of the free end of the main
e 'arm port1or1 45, the switch. bntton 25 is moved 1nW|ard1y-'-

v to its ¢

 position and with the locking stud 46 in its

locked posrtron the swrtch button 25 is locked in 1ts “on”

S 'posrtlon -
. It will - be noted that unless and untd the. prn 5 is in-

serted through the opening 34, the main arm portion 45
~is mot moved to an extent to actnate the swrtch bntton :

©© 25toan “on” position.” -

. the lockrng plate 32.

In FIG. 5 a diff

' :"':iff;.46o will be required erther to lock.or to unlock the switch

. direction.-

- of times.

o permit immediate removal.

. In"FIG. 6, the monntrng of the actuatrnrr lever 40 is -
- illustrated where there is no overhang of the door or

~panel 10 and the duct or cabinet wall 11, the mounting

" portion 41 berng held drrectly au—arnst the outecr :Eace of

R - the door 10.

-,'-'-m FIG. 7, spacers or shims 54 can be inserted between

the outer face of the door or panel 11 and the inner face
. - of the rnonntlng portion 41, “If the overhang of the door
10 is the same as the length of the o

'1-';44 the lever 40 can be disposed as shown in FIG. 8.

. The mode of operatlon should be clear from the fore-:--
- ‘going but it will be noted that the switch 24 cannot be:

locked in the “on” position with the door 1@ open.  If

" the door should be closed by wind blowing thereagainst
“or be pushed closed after a man -has ente1ed the open-

ing, the switch 24 cannot be energrzed because of the

. operating safety clearance ¢ which is provided and which
~prevents. contact of the main arm portion 45 with the

o switch button 25. The switch 24 will require an addi-

‘tional person to operate the same adrrectly at the smtch ""4'} |
"--'}-when the door is open and to hold the switch 24 manu- -
n” position. Thepower supply will immediately

"‘.*altly in ¢
T - - be 1nterrnpted if the second operator should leave the

H o switch 24.

S Tewill 1also be noted that the swrtch 24 rnust be manu-'. :
Sl T ally unlocked before the door 1@ can be. opened by turn-
L ing the Iocklng stud 46 one quarter turp and permitting -

iset hrngrnnr portion

20 -

| 80
S erent form, of Iockrnfr stud 4651 is pro-
L -"..'vrded havmg a holding collar-51 -and a threaded stem
- 'portion 49a engageable in a threaded nut 52 carried on
‘A plurality of turns of the stud_,
35
- thereby introducing a time factor for operation in either

| A structure is provided in which there is a-
o lack of freedom of access for entrance or for switch actua- -
-0 tion except upon turnlng the locking stud 46a a plurality -
ER The main arm portron 45 of the actuating lever
o 48y if free as in FIG. 2 cannot, wrthout flexing, actuate
S "_-;j'rthe switch button 25; or if. ﬂexed as in FIG— 3 rdoea not:- g

40
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' the retraction thereof by the spring action of the main
. ~arm portion 45 or by turning the locking stud 46a a plu-
,_!rahty of turns to release 11: frorn engagement wrth the. .

5

- We claim:

1. A safety door swrtch for use ’Wlﬂ’l a. 1ur.ﬂall and an -
" access me |
. said- wall cornprrsrnrr an electric switch. fixedly mounted.
- with respect to said wall and having a movable actuating -
 portion with-its outer terrnrnus at an outer location for
one condition and at an inner location for another con-
‘dition, a lever member having a mounting portion mount-
. ed on said access member, said lever member having a
main arm portion connected to said mounting portion,
said main arm portion extending in front of said actuat-
~ing portion, said mounting portion retaining said main .
. arm portion in spaced relation to said outer ternnnns_" o
.:-_f__ct'or said one condition, the spacing between said main
~arm portion and said termrnns provrdrng
“ance for said one condrtron “said meain arm portion being
resiliently movable to a position to engage said terminus -
and being further movable in . the same direction for
~ movement of said movable actuating portion. to said i inner. -
~ location for said other condition, and a lockrng. dewce,_;_'_.” B
- carried by said wall for retaining said main arm portion =
deflected and engaged with said movable actnatrng por-=-
' tion and with said actuating portlon at said inner: locatlon S
20 A safcty door switch as defined in -claim 1 in.
which said locking. device. includes a locking stid carried o
by said “main arm portion having a transverse locking |
pin thereon, and a wall carried plate is provrded having -
' .an opening for passage of said pin, and cam. members for: .
S hoIdrng said locking pin against. accidental movement.
- 3. A'safety door switch as defined in claim’ 1 in whlchf_ -
~ .said lockrng device mclndes a locking stud carried by
said main arm portion, said stud bas a threaded stem, L
~and a wall carried plate is’ provrded having an- 1nternally I
threaded part for engagement by said threaded stem. o
4. A safety door switch as deﬁned in claim 1 in. whlch o
- said mounting portion and said main arm portrons of said -
lever member are disposed in parallel planes .and are =
integral with an intermediate portion connected at its ends_j -
‘to said portions and provrdrng a resrhent hrnge at-at least_
~one of its connections. | | |
5. A safety door swrtch for use wrth a wall and an.
access member mounted on said wall for access through
~'said wall. comprising a honsrnﬂ' fixedly mounted on said =
- wall, a cover plate for said housmg disposed in-a plane
| S - ._._-.parallel to said wall, an electric switch mounted on said
To accommodate overhang of the door lt} and as shown; -

50

ber ‘mounted in said wall for access through; s

‘safety iclear-

cover plate .and having an actuanng portion’ extendrng:'

'ontmardly from saad plate, said actuating portion having

.an outer ternnnus at an-outer lccation for one condrtronf" o
. and at an inner location for another condition, a resilient = .
'mtegral actuating lever member having a ‘mounting por-- -
 tion secured to said access member and having a deflect-
able main arm portion: extendlng in front of said terminus-
of said- actuatlng ‘portion in spaced relation thereto for
+ said one condition, the spacing between said main arm
~portion and said ‘terminus - provrdlng a safety clearance

- for said one condition, sa1d main arm portion being

resiliently movable. to and from a ‘position to hold -said

‘actuating portion at a predetermined. operative position

. for said other condition, and a locking device carried by. -
 “said wall holding said main arm portion deflected and
~in engagement with ‘said actnatlng portion and retarnrngf"
~said actnatrng portron at sald oPeratrve posmon at sald A
- inner location. - - SR
6. A safety door swrtch as deﬁned in clan:n 5in whrch' o
sald Iocklng device .includes a locking stud carried byf,- -
- said main arm-: portion and ‘a wall carried member is o

provided: wrth whrch sald lockrng stnd 15 detachably o
engageable | -

7. A safety 'door swrtch as deﬁned in clann 5 1n Whrch'

sa1d lockmg devrce 1nc1udes a locking stud carried by
~said main arm portion having a transverse locklng pin
thereon, and a wall carrred plate havrng an opernng forf*‘
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passage of sald pin, the plate having cam members for - References Cited in the file of this patent
holding said locking pin against accidental movement. o e o o
8. A safety door switch as defined in claim 5 in which o UNITED STATES PATENTS = o
said lockmg device includes a locking stud carried by ' o et | | :
said main arm portion, said stud has a threaded stem, and 5 i’gg?’gég | %}iﬁﬁ};ﬂf“““*“. “““““ Nii‘; %g gg% -
~a wall carried plate is provided having an internally 2:119’267 " Colman T T T Ma 31, 1938
- threaded part for engagement by said threaded stem. 2 166.062  Koch cTeTTTTTTTTTT ” July 11. 1939
- 9. A safety door switch as defined in claim 5 in which 2,579,168' " Ballou CToTTTTTTTTTTTTT Deg 18, 1951
said mounting portion and said main arm portions of 5 659 780 Berger TTTTTTT T Now 17, 1953
said lever member are disposed in parallel planes with 10 2 673.259 Applewﬁ_;{. ;‘i"“""“'-’" Mar. 23. 1954 |
an intermediate portion connected at its ends to said '21816:970' | ‘Martm et al. T Dec 17, 1957

portions and providing a hmge at at Ieast one of its
| _connectlons i |
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