Aug. 26, 1930. L. P. HUTT 1,774,440
LIMIT SWITCH ’

Filed Jan. 18, 1928

& o
Fig.l. [ :

lwu T

/0

N &=
X 22 ok
g;ﬂ/é&&@& 2/
o | = X, hrnn
25N NS o

SIPIIANE= =E s

Inventor
Leonard P. Hufr,

bH%’««WwZZc‘L
His Attorney.




10

Patented Aug. 26, 1930

UNITED STATES

1,774,440

PATENT OFFICE

LEONARD P. HUTT, OF SCHENECTADY, NEW YORX, ASSIGNOR TO GENERAL ELECTRIC
COMPANY, A CORPORATION OF NEW YORK

LIMIT SWITCH

Application filed January 18, 1928,

The present invention relates to limit
switches and has for its object the provision
of an improved form of limit switch mecha-
nism that has a wide range of adjustment
and will open its contacts accurately after a
desired number of revolutions of an operat-
ing membper has occurred. Moreover, the im-
proved form of limit switch of the present
invention is of compact construction, per-
mitting the switch to be utilized where space
requirements are at a premium. In addi-
tion, the adjustment of the switch to open
its contacts after the desired number of
revolutions has occurred may be readily ef-

15 Lected by hand without the use of tools or

the loosening of any screws or other fasten-
mngs. ‘

The improved limit switch preferably is
provided with two circuit controlling mem-

g0 bers, one for each direction of operation so

as to have a wide field of application, al-
though it is particularly adapted for use in
window control service or the like. In such
service the windows ordinarily are opened

o5 and closed by means of an electric motor and

the limit switch is employed to automatically
interrupt the energizing circuit of the motor
when the window 1s opened and also when the
window is closed. A high degree of accuracy

ag in the control of the operating motor is re-
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quired to effect a proper closing of the win-
dow. Thus if the lim1t switch interrupts the
motor cireuit too soon the window will remain
slightly ajar while if the limit switch opens
the motor circuit after the window is fully
closed the motor stalls and remains energized.
Consequently, a very precise actuation of the
limit switch just as the window reaches the
full closed position is required. A lesser de-
gree of accuracy of operation of the limit
switch is required in opening the window
since the degree of opening of the window
ordinarily is not of great importance.

In the accompanying drawing Fig. 1 is a
side view of the improved form of limit
switch embodying the present invention and
Fig. 21s an end view with certain of the oper-
ating parts in section in order more fully to
reveal the details of construction.

As shown in the drawing the limit switch

Serial No. 247,701.

mechanism is-mounted within and totally en-
closed by the enclosing casing. 10, which, is
provided with the removable side covers 11.
'The operating shaft 12 for the limit switch is
rotatably supported in the bearing 13 which
preferably is cast integrally with the casing
10, as indicated in Fig. 1. The shaft 12 is
arranged to be rotated in accordance with
the operation of the device to be controlled
as for example the window operating mecha-
nism and carries the worm gear 14 which
meshes with the gear wheel 15. As more
clearly shown in I'ig. 2, the gear wheel 15
rotates upon the shaft 16 which is fixedly se-
cured to the pedestal support 17 extending
frem the casing 10. The gear wheel 15 carries
two cam members 18 and 19 which operate
respectively the movable contact members 20
and 21 of the limit switch mechanism.

The switch operating cam element 18 is
mounted upon the gear wheel 15 so that it
may be easily adjusted to any one of a plu-
rality of angular positions with respect to the
gear wheel. This is accomplished, by provid-
ing the gear wheel 15 with a series of locking
holes 22 into which the locking pins 23 car-
ried by the cam member 18 may be inserted.
The cam member 18 is pressed by the spring
24 againgt the side of the gear wheel 15 to
maintain the locking pins 23 firmly in en-
gagement with the holes 22. The spring
24 is maintained under compression by the
washer 25 which is held on the hub 15" of
the gear wheel 15 by the ring 26, which is
arranged to snap inte a groove formed in
the hub 15

With the mounting of the cam member
just described, the cam member may be read-
1y adjusted in the following manner: By
moving the cam member 18 axially to the
left along the hub 15" against the strain of
the spring 24, the pins 23 are disengaged
from the locking holes 22. The cam member
18 then can be rotated to any desired angular

position upon the gear wheel 15 in which the

two locking pins 23 register with any selected
pair of the holes 22. Upon the release of the
cam member 18 the pins 23 reengage with the
selected locking holes and firmly maintain
the cam member 18 in the selected angular po-
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sition upon the gear wheel 15 so as to rotate
as a unit therewith. It will be observed that
the gear wheel 15 is held against axial move-
ment on its shaft 16 by means of the screw 27
which 1 is threaded into the end of the shaft 16
and holds the washer 28 qaamm the end face
of the hub 15, Hor convcmeﬁce in adjust-
ing the angular position of the operating cam
18 the cam is provided with a serrs ted pe-
'1pherv such asshownin Hig. 1. Tl ms ernntc
the cam to be re adwly arasped, re racted out
of enga wgement with the gear xheel 15, and
votated fo the desired : angular posmou on the
gear wheel 1.) without the use of tools.
The cam member 19 is fixedly secured to
the gear wheel 15 by the serews 29. In order
to adjust the operating position of the cam
member 19 with respect to J e operating shaft
12, it is only necessary to remove the serew 27
and the washer 28, This permits the gear
swheel 15 and the cam members mouated there-
on to be moved as o unit u::n‘dh along the
shaft 16 so as to disengage the worm wheel 14.
'fheleupop the gear whee l lo may be retated
to bring the cam member 19 into the desired
operating nosmon when the gear 15 is re-
engaged with the worm U
The switch members 20 and 21, Which are
cperated respectively by 111 adjustable cams
18 and 19, are pﬂ'htallv mounted upon suit-
able supports 30 extending from the insulated
base 81, Each of the movable switch mem-
bers carries a roller 32 for engaging with the
re\ponding operatmn cam. It will be
evident that the amount of rotation of the
operating cnu-t 12 required to effect opera-
tion of the switch momlwv 20 ig dependent
uvon the angular position of the cam element
18 on the gear w heel 15. Thus, by adjusting
the cam element 18 so as to engage tho lock-
ing pins 23 with each of th ¢ series of locking
holes formed in the gear wh heel 15, operation
of the switch memuer 20 may be effected over
a wide range of rotation of the operating
shaft 12 In ftddm(m to the wide range ad-
justment provided by adjusting the angular
position cam element on the gear wheel, a fine
control of the operation of the switch member
20 is obmmed bV varving he position of the
roller 32 in the path of the opera iting cam 18.
It will be observed that ‘he stationary con-
tact 83, cooperating with the movable switch
momLor 20, is screw- Juxudea into the sup-
port 34 and hence is adjustable. Thus by
serewing or unserewing the stationary contact
33 the contact 20 is ¢ ,ueJ or lowered to there-
by Ym v the position of the roller 82 in the
path of cam 18. The combination of the
rough adjustment and the fine adjustment
T)emmtc the greatest accx acy to be obtained
m the oper r1‘L10n of the switch member over
avery wide range of operation of the shaft 12.
"‘he operation of the switch member 21 is
eficeted by the cam element 19 which may
occupy any desired angular position with ref-
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erence to the cam element 18. Although the
cam Unment 19 is not adjustably mounted

with 1 SW)CC to the vear wheel 15, nevertheless
a rough adju st ment mav he obtained by re-
noving the gex »wheel 15 from the shaft 16

Then the degree of
11t 12 recuived to effect opera-

ion of the sw 11(‘1} Anoml,or 2] may be s d]l1 sted
‘ g sing or l(m'(wmn thg
l)’(‘ul})el‘ 01, This is
justing the p osition of the
nary co.xtacf in the manner

nc"mu 1 ! a ese ribed.

*1.:101 of sha

"” service Ul”‘ Very ‘1"(‘171‘%&

‘L}L 1t perinits the contact 20

ed jILJt as the window is operated

"osod positien. In =1wp serviee

t 1ember 21 18 e np‘o‘ e L L() intcr
rupt 1 circuit when the window has
z'ezzchou “10 opon position where a high de-
gree of aceuracy 1s not requived. VWhere a
forge number of windews ave to be operated
Lo greor house, or other similar build-

e ndiy aﬁtl}.“\,“mv‘ nermitted by i‘lC Bt
“hst do CLI ed overcomes the difienl-

a7

ious in the amount of opei-
erent windows as W(m ag 1n-
1 moun ting or connocting the Himis
therevwith.
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coL nnection of the
the IImit switch
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mechanism the terminals 36 and 87 "301' switeh

‘>1 al'e mou uod on Ln' 5 : e .ﬂﬂe of the 11191‘»-
v a0,

SIS To I ﬂd 50

is olc“t*'lc“ Hy

\)le(t 33. &
is provided in the e

foi in ‘i‘he wires to be conn ‘J to
the rosr i termina!l T™he vremova -
the rospect] veterminals. The vemova ¢ Cov-
ex p ates 11 permit ready access to ’-1@ hm

1
ch o) e“h‘*msz_z for m‘ﬂ mg terind e

15 and for adjust
the opsrating cams,
onary confacts 33 ¢

C/\‘\.

1 fustable static 3 and !
manner previcu ~1*7<Ie~,uﬂ ed. Tlie sim-
ot adjustment, the accuracy of op-
o, 1 Jocehlo with the wide ranse of adl-
]u tmm{ as well as tl e simple and rugged
construction of the sevex ‘11 operative paris,
render the switch Qm‘w‘e for'a wide field of
serv ICG and particularly adapted for the con-
1 o‘: £ electrically operated windows.

hat T claim as new a and desirve to secure

by Lette“ﬁ Patent of the United States is:—
1. A switch mechanism compr lS!"Q 2 1Mov-

able switch member, a cam elemw for oper-
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ating the switch member, a rotatable member
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having means for supporting the cam ele-
ment thereon to permit both axial and angu-
Jar movement of the cam element with re-
spect to the rotatable member, and axially
detachable interlocking elements on the cam
member and the rotatable member for con-
necting the same together for rotation in uni-
son in each of a plurality of angular relations.

2. The combination of a movable switch
member, a cam operating mechanism there-
for comprising a rotatably mounted gear
wheel having a series of holes radially dis-
posed thereon, a cam member mounted on
the hub of the gear wheel to permit both
axial and rotational movement of the cam
member with respect to the gear wheel, a lock-
ing pin carried by the cam member and
adapted to engage with any selected one of
the series of holes in the gear wheel, and a
spring mounted on the hub of the gear wheel
for resiliently holding the cam in locked en-
gagement with the gear wheel.

3. A switch mechanism including rela-
tively movable switch members, a rotatable
member, a cam element adjustably mounted
upon the rotatable member for effecting rela-
tive movement between the switch members
upon angular movement of the rotatable
member, and a member adjustably disposed
in the path of the cam element and cooper-
ating therewith for varying the angular
movement of the rotatable member required
to effect relative movement between the
switch members.

4, The combination of a movable switch
operating member, a rotatable operating cam
therefor, a rotatable member concentrically
mounted with respect to said cam element,
means for locking the cam element to the
said rotatable element in each of a series of
definite angular positions, and means for
varying the position of the said switch op-
erating member in the path of the cam ele-
ment for varying the anguiar movement of
said rotatable member required to effect
movement of the switch operating member
with the cam element in each of said angular
positions.

5. The combination of a rotatable member
having a cam member rotatably supported
thereon, one of said members having a series
of locking holes formed therein and the other
of said members having a locking pin adapt-
ed to be received in any selected one of said
holes, means for resiliently holding said mem-
bers in locked engagement, a switch having an
operating member disposed in the path of
movement of said cam member to be operated
thereby, and means for adjusting the posi-
tion of said operating member in the path
of said cam member to vary the angular
movement of said rotatable member required
to effect operation of the switch.

6. The combination with a pair of mov-
able switch members of an operating mech-

3

anism therefor comprising a rotatable gear
wheel having an operating cam on each side
thereof for operating a corresponding one
of the switch members, said operating cams
being angularly adjustable with respect to
each other.

7. The combination of relatively movable
cirenit controliing contacts, a rotatable mem-
ber havingacamelement angularly adjustable
thereon, a member disposed in the path of
movement of the said cam element to be op-
erated thereby upon rotation of said rotatable
memnber an amount dependent upon the angu-
lar adjustment of said cam element thereon,
said member being connected to effect rela-
tive movement of said contacts, and means
for adjusting the position of said member
with respect to the path of movement of the
said cam element.

8. A limit switch mechanism comprising
an enclosing casing having a pair of movable
switch members mounted in spaced relation
therein, a gear wheel mounted in the casing
for rotation in a plane between said switch
merbers, a worm gear in mesh with said gear

“wheel and having a shaft extending through

said casing, a pair of cam elements mounted
on opposite sides of said gear wheel each in
operative relation with a corresponding one
of said switch members, the position of each
of said cams being adjustable to vary the
rotational movement of said worm gear re-
quired to effect operation of the correspond-
ing switch member.

9. A limit switch mechanism comprising a
casing having an operating shaft rotatably
mounted in one side thereof, a worm gear se-
cured to the end of the shaft within said
casing, a gear wheel removably mounted in
mesh with said worm gear, a cam element
fixedly secured to one side of said gear wheel,
a second cam element adjustably mounted
on the other side of said gear wheel and ad-
justable into each of a series of definite angu-
lar positions thereon, and a pair of movable
circuit controlling contacts each mounted in
spaced relation with a corresponding one of
said cam elements to be operated thereby
upon a predetermined operation of said op-
erating shaft.

In witness whereof, I have hereunto set my
hand this 17th day of January, 1928.:

LEONARD P. HUTT.
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