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ROTARY HANDLE MECHANKSM 

Elwood T. Platz, Detroit, Mich, assignor to I-T-E Cir= 
cuit Breaker Company, Philadelphia, Pa, a corpora 
tion of Pennsylvania 

Filed Dec. 30, 1957, Ser. No. 706,186 
6 Claims. (Cl. 74—89) 

My invention relates to a rotary handle mechanism and 
more speci?cally relates to a rotary handle mechanism 
for circuit breakers which converts a rotary operating 
motion into lateral output motion or side to side motion 
within a plane. 

Mechanical and electromechanical systems such as cir~ 
cuit breakers in many cases, require a lateral motion 
applied to an operating mechanism to operate the circuit 
breaker contacts. In many conditions, it is desirable to 
derive this lateral motion from an input rotary motion. 

In the case of circuit breaker 2, the mechanism for 
converting the rotary input motion to a lateral output 
motion must meet several other conditions. For ex 
ample, it may be required that after the rotary handle is 
moved, that it be brought back to some initial position. 

In many cases, it may be necessary that the rotary 
handle be movable over a distance of ninety degrees or 
more so as to achieve a large mechanical advantage over 
the laterally movable operating yoke which is to be 
moved. Furthermore, the mechanism should be such 
that the rotary motion in one plane can give rise to a 
lateral motion in either the same plane or a plane at 
right angles thereto. 
A further requirement which is met by my novel mech— 

anism is that the trip latch of the circuit breaker can be 
operated responsive to the manual operation of the 
breaker to the “off” position, thus following the precedent 
of many large power circuit breakers. 
The primary object of my invention is to provide a 

novel mechanism for converting a rotary input motion 
into an output lateral motion. 
A further object of my invention is to provide a novel 

rotary operating mechanism for operating a laterally mov 
able mechanism which is simple, reliable and relatively 
inexpensive. 

Another object of my invention is to provide a novel 
rotary handle operating mechanism which can be adapt 
ed to replace the laterally movable handle operating mech 
anism. 
A still further object of my invention is to provide a 

novel rotary operating mechanism which trips a circuit 
breaker trip latch when manually moved to an “o?” posi 
tion. 

Another object of my invention is to provide a novel 
rotary operating mechanism for circuit breakers in which 
the handle is automatically returned to a predetermined 
position after its operation. 

These and other objects of my invention will become 
apparent from the following description when taken in 
conjunction with the drawings in which: 
FIGURE 1 shows a top view of a multiphase circuit 

breaker equipped with my novel rotary operating mecha 
nism. 
FIGURE 2 shows a side view of the laterally movable 

operating toggle mechanism of FIGURE 1 where the 
breaker is in the “off” position. 
FIGURE 3 shows a side cross-sectional view of one 

phase of the breaker of FIGURE 1 when in the “on” 
operation. 
FIGURE 4 shows a top view of the assembled handle 

mechanism of FIGURES 5 and 6. 
FIGURE 5 shows an exploded perspective view of my 

novel rotary operating mechanism. 
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FIGURE 6 shows an assembled side view of the mech 
anism of FIGURE 5. 

Referring now to the ?gures, FIGURES 1, 2, and 3 
set forth one type of circuit breaker to which my novel 
invention could be applied. It is to be noted that while 
the following description of my novel invention is made 
in conjunction with the speci?c circuit breaker of FIG 
URES 1 through 3, that any type circuit breaker which 
could be of either the single pole, or multi pole type, 
such as that illustrated in Patent No. 2,905,795 could be 
modi?ed in accordance with the invention. 
As shown in FIGURE 1, the circuit breaker is of the 

three pole type having input line conductors 10, 12 and 
14 for each respective pole and output load conductors 16, 
18 and 20 respectively for the same respective poles. Each 
of line conductors 10, 12 and 14 are taken through arc 
chute means .26 and are terminated by a respective sta 
tionary contact such as contact 23 for the phase including 
line member 14 as seen in FIGURE 3. Each of the 
stationary contacts then cooperate with a respective mov 
able contact 34. 
The movable contacts in all three phases are connected 

to a common operating bar 36 and are pivotally movable 
on bar 36 to be movable into and out of engagement with 
their cooperating stationary contact. The operating 
mechanism for operating the movable contacts will be 
set forth hereinafter in conjunction with FIGURE 2. 
The current path for each pole is completed, and as 

best seen in FIGURE 4 for the case of the highest pole 
in FIGURE 1, is comprised of line conductor member 14, 
stationary contact 28, movable contact 34, pigtail 38, 
conductor 40 and line conductor member 20. 

The circuit breaker of FIGURES 1~3 is manually oper 
ated from a rotary operating handle 50 seen in FIGURE 
1 where, as shown by plaque 52, the operating handle 
is rotated counterclockwise to open the contacts, and 
clockwise to close the contacts. 
As will be more fully described hereinafter, the operat 

ing handle 50 (FIGURE 1), is rotatably mounted on 
the operating shaft 54, FIGURE 2 which is seated in any 
desired manner in the casing of the circuit breaker. Shaft 
54, as best seen in FIGURE 2 has an extending crank arm 
56 rigidly secured thereto which has its outer end secured 
in a ball and socket connection to one end of member 58. 
The other end of member 58 is secured in a second ball 
and socket connection to a member (not shown) which 
is fastened to an operating yoke 60 as best seen in 
FIGURE 2. 

Yoke 60 is pivotally supported about pivot point 62, 
and forms an operating toggle linkage with link 64 (FIG 
URE 2) and springs 66 where one end of toggle link 64 
is positioned in a shoulder of latching cradle 68. The 
toggle linkage is then connected to contact arm 33 through 
an intermediate link 70 which is pivotally connected at 
the junction between spring 66 and toggle link 64. 

Since the construction of the above noted toggle mech 
anism are the subject of my copending application Serial 
No. 728,973 ?led April 16, 1958 entitled, Automatic Re 
setting Mechanism and assigned to the assignee of the 
instant invention, reference is made thereto for details 
of its construction and operation. It is only necessary for 
purposes of the instant invention to understand that as 
the yoke 60 is laterally rotated counterclockwise from the 
position of FIGURE 2 responsive to rotation of operat 
ing handle 5t) whereby the movable contacts will snap 
to the engaged position. The contacts may then be dis 
engaged either by opposite rotation of yoke 60, or by de 
feat or unlatching of latch member 72 which normally 
latches cradle 68 in the position shown. Automatic trip~ 
ping of the circuit breaker can be achieved by operation 
of a common tripper bar 85 of FIGURE 4a to unlatch 
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trip member 87 and thus the main trip latch 89 which 
latches cradle 68. 
As best seen in FIGURE 2 each of the phases has an 

indicating cylinder 76 associated therewith which co 
operate with windows 86, 82 and 84 respectively (FIG 
URE l) in cover 85a (FIGURE 3) to present the ap 
propriate contact indication to an observer. More spe~ 
ci?cally, each of the phase indicators can present either 
an “off,” “on,” “overload,” or “shortcircuit” indication 
through their respective window. Furthermore, they can 
present conditions particular to their own respective 
phase. By way of example, in FIGURE 3, the circuit 
breaker has been tripped, and a visual inspection clearly 
shows that the breaker operated automatically because of 
an overload on the lower phase. 

Further details to the operation of this structure are 
set forth in copending application Ser. No. 706,169 ?led 
December 30, 1957 now Patent No. 2,905,795. 
FIGURES 5, 6 and 7 are detailed views of my novel 

rotary handle mechanism and speci?cally show it in con 
junction with the circuit breaker of FIGURES 1 through 
4, where the side view of FIGURE 6 shows the mech 
anism with the breaker in the “off’ or “rest” position. 
As has been previously described, a ball and socket 

member 58 is employed to attach rotatable crank 56 to 
laterally movable yoke 60. The ball and socket mem 
ber 58 is best shown in FIGURE 5 as comprising an 
elongated tubular member having windows 86 and 88 on 
either end. Window 86 receives a ball member 96 se 
cured to crank 56 the ball member 90 being retained in 
window 86 by threaded plug 92 which may be secured in 
turn by pin 94 which is passed through the operature 96 
in alignment with the slot in the end of plug 92. 

Since yoke 60 moves in a plane which is at right angles 
to the plane of motion of crank 56, window 88 is at ' 
right angles to window 86. Clearly, the angular relation 
between the windows 86 and 88 will be given by the 
angular displacement between the planes of motion of 
crank 56 and yoke 60. 
As best seen in FIGURE 5, yoke 60 has a ball mem 

ber 96 attached thereto by member 98 which is fastened 
to yoke 60 at point 98 on the yoke. Ball member 96 is 
then secured in window 88 by means of the plug 100 and 
pin 102 in the same manner as that described for ball 90. 
The lower end of the actuator shaft 54 which rigidly 

supports crank arm 56 is journaled into the mechanism 
frame 104 by means of the actuator shaft stud 106 (FIG 
URES 5 and 6) which is secured to frame 104 in any 
desired manner. The mid portion of the actuator shaft 
is journaled to the cover plate 108 (FIGURE 6) by 
means of the plate 110. Therefore, the shaft 54 is sup 
ported between the frame member 104 and the cover 
plate 108. Rotation of shaft 54 will clearly cause move 
ment of yoke 60‘ from the toggle position shown in 
FIGURE 6 to a second otf-center toggle position which 
is counterclockwise with respect to FIGURE 6 as shown 
in FIGURE 3. 
The operating handle 50 of FIGURES 1 and 3 is, as 

best seen in FIGURE 3 rotatably mounted with respect 
to the shaft 54, but is fastened to the operator disk 112 
of FIGURE 5 by having a square opening in the bottom 
of handle 50 which cooperates with square protrusion 
114 of disk 112. Accordingly, disk 112 and handle 56 
move as a unitary member. 
As best seen in FIGURE 6, a cup shaped operator disk 

cover 116 of insulating material is interposed between 
handle 50 and operator disk 112. Operator disk 112 fur 
ther carries a stud 118 thereon which is rotatably mov 
able into engagement with shoulders 120 and 122 of a 
notch in an actuator member 124 (FIGURES 5 and 4) 
which is keyed to shaft 54 through the engagement of 
square member 126 fastened to shaft 54, and the coop 
crating square opening 128 in actuator member 124. 
The complete mechanism described above is positioned 

within a retainer ring 130 which is secured to the cover 
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of FIGURE 3, the retainer ring 1363 serving to house 
conventional compression spring 132 within its inner 

periphery. A stop plate 134 is positioned within ring 
13% (FIGURES 5 and 4) and has a groove 136 (FIG 
URE 5 therein). Both of the ends of spring 132 abut 
either end of stop plate 136 as shown in FIGURE 4. 
A curved lug 138 which protrudes downwardly from 

member 112 engages the groove 136 and is positioned be 
tween either end of springs 132. 
The above described moved structure operates ?rst to 

translate rotary motion applied to operating handle 50 
into lateral motion at yoke 60, but further operates to 
always position the operating handle in a predetermined 
position. 

This is seen from FIGURES 1, 5 and 4, where FIG 
URE 4 shows the handle mechanism with the breaker 
“on.” In order to turn the breaker “off” the handle is 
rotated counterclockwise as indicated in FIGURE 1. 
This rotation will cause member 112 (FIGURE 5) and 
its stud 113 to move counterclockwise in FIGURE 4 
whereby stud 118 engaging shoulder 122 of disk member 
124 witl rotate disk 124 and thus shaft 54 and crank 56 
from the “on” position of FIGURE 3 to the “off” posi 
tion of FIGURE 6. 

During this rotation, projection 138 of member 112 
will rotate counterclockwise to compress spring 132. Ac 
cordingly, when the operating handle 56 is released, 
spring 132 will carry the operating handle back to its 
neutral position of FIGURE 3, stud 118 moving througi 
the notch forming shoulders 12% and 122 in member 124‘, 
at which point the left hand end of spring once again 
hits the left hand side of member 134‘ and projection 138 
rests within groove 136 (FIGURE 5). 

Clearly the same type of operation will proceed if 
the operating handle is now rotated clockwise to put 
the breaker in the “on” position whereby the operating 
handle will be returned to its neutral position. 

If it is desired to trip latch 39 of FIGURE 3 responsive 
to manual operation to the “off” position, a bent rod 150 
may be pivotally supported from yoke 66 at point 152 
(FIGURES 5 and 6) and passing through an opening 
in the trip housing (schematically shown in FIGURE 6 
as housing portion 154) so that its opposite end is in 
registry with an extension 156 of tripper bar 85. A light 

84 
a 

' biasing spring 153 (FIGURES 5 and 6) is then provided 
for rod 150 to lightly bias it upwardly. 

In operation, when the yoke 63 is manually operated 
to the “off” position, the end of rod 150 will move to 
strike the extension 156 of tripper bar 85 to thereby 
automatically trip the contacts before the manual opera 
tion is complete. 

This is shown in FIGURE 1, Where the line labeled 
“off unlatch” is reached prior to the “off toggle” position 
where the overcenter toggle position is reached. 

In the foregoing, I have described my invention only 
in connection with preferred embodiments thereof. Many 
variations and modifications of the principles of my in 
vention within the scope of the description herein are 
obvious. Accordingly, I prefer to be bound not by 
the speci?c disclosure herein but only by the append 
ing claims. 

I claim: 
1. A rotary handle mechanism for driving a pivotally 

movable member movable in a ?rst plane; said rotary 
handle mechanism including a rotatably movable shaft 
having an extending crank arm; the outer end of said 
extending crank arm being connected to one end of a 
connecting member in a ?rst ball socket connection, the 
other end of said connecting member engaging said 
pivotally movable member in a second ball socket con 
nection; a rotary operating handle operatively connectable 
to said shaft; said rotary operating handle being rotatably 
movable in a ?rst and second direction in a plane non 
parallel to said first plane, and being connected to said 
shaft only after a predetermined rotation thereof; said 
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‘shaft, when connected to said handle, being movable 
thereby to a ?rst and a second position upon rotation 
of said handle in said ?rst and said second directions, 
respectfully; biasing means for biasing said rotary operat 
ing handle to return to a predetermined position after 
rotation in said ?rst or second direction; means for retain 
ing said shaft in said ?rst and said second positions after 
said biasing means returns said handle to said predeter 
mined position. 

2. A rotary handle mechanism for driving a pivotally 
movable member movable in a ?rst plane; said rotary 
handle mechanism including a rotatably movable shaft 
having an extending crank arm; the outer end of said 
extending crank arm being connected to one end of a 
connecting member in a ?rst ball socket connection, the 
other end of said connecting member engaging said 
pivotally movable member in a second ball socket con 
nection; a rotary operating handle operatively connectable 
to said shaft; said rotary operating handle being rotatably 
movable in a ?rst and second direction in a plane non 
parallel to said ?rst plane, and being connected to said 
shaft only after a predetermined rotation thereof; said 
shaft, when connected to said handle, being movable 
thereby to a ?rstand a second position upon rotation 
of said handle in said ?rst and said second directions, 
respectfully; biasing means for biasing said rotary operat 
ing handle to return to a predetermined position after 
rotation in said ?rst or second direction; means for re 
taining said shaft in said ?rst and said second positions 
after said biasing means returns said handle to said 
predetermined position; said operatively connectable con 
nection between said rotary operating handle and said 
shaft including a ?rst member rigidly connected to said 
rotatable member and a second member rigidly connected 
to said shaft; said second member having an open por 
tion de?ning a ?rst and second shoulder, said ?rst mem~ 
her having a projection positioned within and movable 
within said opening and engaging said ?rst shoulder when 
said rotatable handle is moved in said ?rst direction and 
engaging said second shoulder when said rotatable handle 
is moved in said second direction. 

3. A rotary handle mechanism for driving a pivotally 
movable member movable in a ?rst plane; said rotary 
handle mechanism including a rotatably movable shaft 
having an extending crank arm; the outer end of said 
extending crank arm being connected to one end of a 
connecting member in a ?rst ball socket connection, the 
other end of said connecting member engaging said 
pivotally movable member in a second ball socket con 
nection; a rotary operating handle operatively connectable 
to said shaft; said rotary operating handle being rotatably 
movable in a ?rst and second direction in a plane non 
parallel to said ?rst plane, and being connected to said 
shaft only after a predetermined rotation thereof; said 
shaft, when connected to said handle, being movable 
thereby to a ?rst and a second position upon rotation 
of said handle in said ?rst and said second directions, 
respectfully; biasing means for biasing said rotary operat 
ing handle to return to a predetermined position after 
rotation in said ?rst or second direction; means for re 
taining said shaft in said ?rst and said second positions 
after said biasing means returns said handle to said 
predetermined position; said biasing means including a 
spring member having its axis constrained in a circular 
shape; the ends of said spring abuting against either side 
of a relatively ?xed member having an open ended groove 
therein; said rotatable operating handle having a lug 
protruding therefrom which is positioned in said open 
ended groove; movement of said rotatable handle in said 
?rst direction driving said lug into one end of said spring 
to load said spring, movement of said rotatable handle 
in said second direction driving said lug into the other 
end of said spring to load said spring; said spring biasing 
said lug into said open ended groove to maintain said 
rotatable handle in a predetermined position. 
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4. A rotary handle mechanism for driving a pivotally 

movable member movable in a ?rst plane; said rotary 
handle mechanism including a rotatably movable shaft 
having an extending crank arm; the outer end of said 
extending crank arm being connected to one end of a 
connecting member in a ?rst ball socket connection, the 
other end of said connecting member engaging said 
pivotally movable member in a second ball socket con 
nection; a rotary operating handle operatively connectable 
to said shaft; said rotary operating handle being rotatably 
movable in a ?rst and second direction in a plane non 
parallel to said ?rst plane, and being connected to said 
shaft only after a predetermined rotation thereof; said 
shaft, when connected to said handle, being movable there 
by to a ?rst and a second position upon rotation of said 
handle in said ?rst and said second directions, respect 
fully; biasing means for biasing said rotary operating 
handle to return to a predetermined position after rota 
tion in said ?rst or second direction; means for retain 
ing said shaft in said ?rst and said second positions after 
said biasing means returns said handle to said predeter 
mined position; said operatively connectable connection 
between said rotary operating handle and said shaft in 
cluding a ?rst member rigidly connected to said rotatable 
member and a second member rigidly connected to said 
shaft; said second member having an open portion de 
?ning a ?rst and second shoulder, said ?rst member having 
a projection positioned within and movable Within said 
opening and engaging said ?rst shoulder when said rotat 
able handle is moved in said ?rst direction and engag 
ing said second shoulder when said rotatable handle is 
moved in said second direction; said biasing means in 
cluding a spring member having its axis constrained in 
a circular shape; the ends of said spring abutting against 
either side of a relatively ?xed member having an open 
ended groove therein; said rotatable operating handle 
having a lug protruding therefrom which is positioned in 
said open ended groove; movement of said rotatable 
handle in said ?rst direction driving said lug into one 
end of said spring to load said spring, movement of said 
rotatable handle in said second direction driving said lug 
into the other end of said spring to load said spring; 
said spring biasing said lug into said open ended groove 
to maintain said rotatable handle in a predetermined 
position. 

5. An actuating mechanism for operating a rotatable 
member between a ?rst and second angular position; said 
actuating mechanism comprising a rotatable operating 
handle, a ?rst member, and a second member; said ?rst 
member being rigidly connected to said rotatable operat 
ing handle; said second member being rigidly connected to 
said rotatable member; said second member having an 
open portion de?ning a ?rst and second shoulder, said ?rst 
member having a projection positioned within and mov 
able within said open portion and engaging said ?rst 
shoulder when said rotatable handle is moved in said 
?rst direction and engaging said second shoulder when 
said rotatable handle is moved in said second direction; 
and biasing means for returning said rotatable operat 
ing handle to a predetermined position after movement 
of said rotatable member to either of said ?rst or second 
positions independently of said rotatable member; means 
for retaining said second member in said ?rst and said 
second positions after said biasing means has returned 
said handle to said predetermined position. 

6. An actuating mechanism for operating a rotatable 
member between a ?rst and second angular position; said 
actuating mechanism comprising a rotatable operating 
handle, a ?rst member, and a second member; said ?rst 
member being rigidly connected to said rotatable op 
erating handle; said second member being rigidly con 
nected to said rotatable member; said second member 
having an open portion de?ning a ?rst and second 
shoulder, said ?rst member having a projection positioned 
within and movable within said open portion and en 
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gaging said ?rst shoulder when said rotatable handle is 
moved in said ?rst direction and engaging said second 
shoulder when said rotatable handle is moved in said 
second direction; continued movement of said handle 
in said ?rst and said second directions, upon engagement 
of said projection with said ?rst and said second 
shoulders, being effective to move said second member 
to a ?rst and a second position, respectively; biasing means 
for returning said rotatable operating handle to a pre 
determined position after movement of said rotatable 
member to either of said ?rst or second positions inde 
pendently of said rotatable member; means for retaining 
said second member in said ?rst and said second positions 
after said biasing means has returned said handle to said 
predetermined position; said biasing means including 
a spring member having its axis constrained in a 
circular shape; the ends of said spring abutting 
against either side of a relatively ?xed member hav 
ing an open ended groove therein; said rotatable op 
erating handle having a lug protruding therefrom which 
is positioned in said open ended groove; movement 
of said rotatable handle in said ?rst direction driv 
ing said lug into one end of said spring to load said spring, 
movement of said rotatable handle in said second direc 
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tion driving said lug into the other end of said spring 
to load said spring; said spring biasing said lug into 
said open ended groove to maintain said rotatable handle 
in a predetermined position. 
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