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Int. Cl. H011? 7/08 

U.S. ‘ Cl. 335-254 6 Claims 

ABSTRACT OF THE DISCLOSURE 
'A latching device shaft having adjacent cylindrical and 

conical portions is coupled to a relay armature and passes 
axially through a conical bushing wherein a plurality of 
balls rest in a relieved portion thereof and contact the 
cylindrical shaft portion. Axial shaft movement to bring 
its conical portion into contact with the balls permits the 
balls to move from the relieved portion directly into 
the conical bushing portion to wedge between the conical 
surfaces, latching the shaft against reverse movement. 
Electromagnetic and manual means are provided to pull 
the balls from the latching position to release the shaft. 

BACKGROUND OF THE INVENTION 

1 This invention relates to latching devices. In particular 
this invention relates to latching devices that are incor 
porated with electromagnetic relays, and which have elec 
trical and manual release mechanisms. 

Latching devices of the type disclosed herein are gen 
erally mounted upon the housing of an electromagnetic 
relay switching device and have an axially movable shaft 
which is coupled to the relay armature. Operation of the 
relay coil to actuate the relay contacts moves the shaft 
of the latching device to a latched position wherein the 
relay coil may be deenergized and the latching device 
will hold the contact mechanisms actuated. 
A common construction for such latching mechanisms 

is exempli?ed in US. Patent No. 3,101,434 to H. Kitscha. 
A~plurality1of balls are biased into a conical housing to 
wedge against the shaft and prevent movement of the 
shaft in a reverse direction. In the above patent, a 
shoulder on the shaft drives the balls along the conical 
surface until the balls reach a point therealong of su?i 
cient width to allow the balls to move outward to contact 
the periphery of the shaft above the shoulder. A spring 
member biases the balls in a reverse direction, toward 
the narrower part of the conical surface, to wedge against 
the cylindrical surface of the shaft and prevent its return 
movement. In this construction consistent latching posi 
tions become dif?cult to control due to occasional slip 
page on the cylindrical surface. 
A known variation of the above construction com 

prises a shaft which has a pair of base-to-base conical 
‘portions substituted for the reduced diameter portion. 
In the variation the balls are initially moved outwardly 
by one conical portion and are driven against the bias 
of the spring to a wider portion of the conical housing 
by the shoulder formed by the base-to-base junction on 
the shaft. When the balls clear the junction, the spring 
member biases them in a reverse direction toward the 
narrower portion of the' conical housing where they wedge 
against the shaft at the other conical portion thereof. 
The coacting conical surfaces in the latched position 
allow the position of latching to be somewhat better 
controlled. . 

One disadvantage to each of the above described con~ 
structions is that the spring member must overcome the 
dynamic energy of the balls and reverse their motion in 
the latching action. While the amount of time involved 
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therein is relatively small, such adverse inertial character~ 
1st1cs can occasionally result in a failure to latch when 
the. relay coil is pulsed. To provide a positive and quick 
acting latching mechanism it is extremely desirable to 
have the ball members move directly to the latching posi 
tron from a static, or at rest, condition. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide 
an lmproved latching device which is particularly well 
suited for use with an electromagnetic relay device. 
. It is a further object of this invention to provide an 
improved latching device which has a quick and' accurate 
latching action. ‘ ‘ ' 4 

It is still a further object of this invention to provide 
an improved latching device wherein the latching mecha 
nism moves directly to a latched condition from a static 
condition. 

It is still another object of this invention to provide 
an improved latching device which may be released either 
electrically or mechanically. 

These and other objects, and advantages will become 
more apparent in the following speci?cation and claims 
when read in conjunction with the accompanying draw 
mgs. 

DESCRIPTION OF THE DRAWINGS 

I FIGURE 1 is an elevational view of the latching device 
lncorporated with a schematically depicted relay device 
and control circuit therefor; 

FIG. 2 is a top plan view of the latching device drawn 
to an enlarged scale; 

FIG. 3 is a longitudinal sectional view of the latching 
device taken along line 3-3 of FIG. 2; 

FIG. 4 is a cross-sectional view taken along line 4—4 
of FIG. 3; 

FIG. 5 is a sectional view similar to FIG. 3 but taken 
along the partially rotated line 5—5 of FIG. 2 and show 
ing the device in the latched position; 

FIG. 6 is a fragmentary sectional view taken substan 
tially along the line 16-6 of FIG. 4 and showing a man 
ual release feature of the device; and 

FIG. 7 is a cross-sectional view of the one member of 
the latching device drawn to a greater scale than the 
foregoing ?gures. 

DECRIPTION OF THE PREFERRED 
EMBODIMENT 

The latching device of this invention is indicated in 
the drawings by the general reference character 2 and is 
shown in FIG. 1 as being mounted upon an electromag 
netic relay device 4. While the relay device is depicted 
schematically herein, the same may preferably be of the 
type disclosed and claimed in a copending application 
Ser. No. ‘663,067, ?led Aug. 24, 1967, and assigned’ to the , 
and assigned to the assignee of this invention. 

Relay device -4 comprises an operating coil 6 and a 
reciprocally movable armature member 8. Armature 8 
is normally biased to a retracted position relative to the 
relay housing by a helical compression spring 10 disposed 
between an-annular ?ange on armature 8 and a rigid wall 
portion of the relay housing. Armature 8 is further mech 
anically coupled to the bridging contacts of a plurality of 
switch poles 12 of either the normally open or normally 
closed types to actuate the switches 12 in response to 
energization or deenergization of the operating coil 6. The 
outer end of armature 8 is provided with a coupling mem 
ber 8a for mechanical connection to an operating mem 
ber of the latching device 2 as will be described in greater 
detail hereinafter. Energization of operating coil 6 causes 
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armature 8 to be extended, or driven outwardly toward 
the latching device 2. 

In the preferred relay of the above mentioned copend 
ing application the mechanical coupling of the armature 
to the bridging contacts is accomplished through a push 
bar member which in turn is coupled to the operating 
member of the latch. This construction allows the arma 
ture to return after deenergization under its own spring 
pressure, while the latching device holds the contacts 
actuated through the push bar. 
The latching device 2 responds through a mechanical 

action to latch the armature 8 of relay 4 in its extended 
position after operating coil 6 is deenergized. Release of 
the latching device 2 may be accomplished either elec 
trically from some remote point by energizing an elec 
tromagnitic rlease coil 14 or manually at the relay and 
latching device location by movement of a lever 16 in 
the direction of arrow 18. 
The electrically responsive portions of latching device 

2 and relay device 4 are adapted to be energized by 
either an AC. or DC. source of electrical power having 
supply lines L1 and L2. The operating coil 6 of relay 
4 is connected across the lines L1 and L2 in series with 
a normally open pushbutton switch 20. The twitch poles 
12 of relay device 4 are connected across the lines L1 and 
L2 in series with a load device 22 which is to be controlled 
by the relay 4. The release coil 14 of latching device 2 
is also connected across the lines L1 and L2 in series 
with a normally open pushbutton switch 24 by means 
of a pair of wiring terminals 26 provided on the coil 14. 
The construction of latching device 2 will now be des 

cribed with particular reference to FIGS. 1-4 of the 
drawings. The mechanism of the latching device is housed 

' in a hollow molded insulating case 28 which is open to 
the outer end, or top as viewed in FIGS. 1 and 3. The 
outer portions of an opposite pair of sidewalls of case 28 
have been recessed to expose the release coil 14 and its 
terminals 26. 
The interior con?guration of the case 28 varies pe 

ripherally at two major levels. 
A ?rst interior portion between’the outer end and a 

?rst level 28a is generally rectangular uniformly within 
the sidewalls of the case 28, and communicates with the 
exterior thereof at the recessed sidewalls for coil 14. A 
second interior portion extends between the level 28a 
and a lower level 28b. The inner periphery of the second 
portion may be seen in FIG. 4. A central circular recess 
28c is formed in the surface of lower level 28b. Concen 
tric within the recess 280 is a cylindrical opening 28d 
which extends between the hollow interior of case 28 and 
the lower exterior surface thereof as viewed in FIG. 3. 
The upper portion of case 28 houses the electromag 

netic release components of the latching device 2 and will 
be described ?rst with particular reference in FIGS. 3 
and 5. A rectangular steel support plate 30 rests upon 
the ?rst level 28a of case 28. Support plate 30* has a 
central circular opening therein. A steel collar member 
32. is welded to the underside of support plate 30, the 
collar member also having a circular opening therein' 
which is in alinement with the opening in plate 30. The 
reduced portion of a shouldered, non-magnetic cylindri 
cal bushing 34 is pressed into the circular opening of 
support plate 30'. Bushing 34 serves as a bearing member 
for a movable armature assembly as will be described 
later. 
The electromagnetic release coil 14 is of the cast resin 

type wherein the exterior may be molded to the desired 
shape to be readily retained by the case 28 without undue 
hardware. The coil rests upon the support plate 30 and is 
prevented from rotating by exterior rectangular portions 
which fit within the aforementioned recessed sidewalls 
of case 218. ‘ 

. A U-shaped magnet frame 36 is disposed over the coil 
14, the legs of which depend along the coil within case 
28 to rest upon the support plate 30. A resilient spring 
washer 38 is disposed between the bight portion of mag 
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4 
net frame 36 and the upper surface of coil 14 to bias the 
coil against the support plate. The bight portion of mag 
net frame 36 is provided with a central circular opening 
to receive a reduced cylindrical portion of a depending 
core piece ‘40'. The core piece 40‘ is preferably secured 
to the frame 36 by riveting over the protruding end of 
reduced cylindrical portion. The inner end of core piece 
40 is provided with an annular shading coil 52 which is 
brazed within a circular groove formed by a steel retain 
ing sleeve 44 pressed over the core piece 40. Core piece 
40 is further provided with an axial bore therethrough to 
rceive a shaft 46 to be described later. 
The support plate 30‘, coil 14 and’ magnet frame 36 

are all held securely 'within the case 28 by a molded in 
sulating cover 48 which is secured to the case by'four 
screws 50. Screws 50 pass through clearance openings at 
each corner of cover 48, extend along the coil and magnet 
frame at the four corners of the upper portion of case 
28 and take into alined threaded holes28e in surface 28a. 
of case 28. It may be seen that the magnet frame 36 ex-‘ 
tends slightly beyond theouter end of case _28 and that 
the cover 48 bears directly upon the frame to hold'the 
latter securely upon the support plate 30. i , 

Latching device 2 is further provided with an armaé 
ture assembly which comprises a movable core piece 
52, a spring gland 54 and a ball cage 56. A reduced 
cylindrical end of ball cage 56 extends through a central 
circular opening in spring ‘gland 54 and is press ‘?t into 
a mating recess in one end of the movable core piece 
52 to trap the spring gland between the end of the 
core piece and the annular shoulder of ball cage 56.' 
Core piece 52 is received within bushing 34 ‘and. the 
movable assembly is guided for axial movement therein: 
A helical compression spring 58 extends between the 
underside of support plate 30 and the upper surface‘ 
of an annular ?ange of spring gland 54 to bias the arma-‘ 
ture assembly downwardly, or inwardly of the latching 
device. > 

The movable core piece 52 and ball cage 56 are pro 
vided with alined axial bores for receiving the afore 
mentioned shaft 46, the bore in ball cage 56 being 
of somewhat larger diameter than that of core piece 
52. Additionally, ball cage 56 is provided with three‘ 
equally spaced, radially extending cylindrical apertures 
56a (FIG. 4) which extend through the sidewall of the 
'ball cage. Each aperture 56a is constricted atthe inner 
end adjacent the axial central bore of the ball cage 
by reducing conical portions. 
A cylindrical housing member 60 is seated within the 

recess 28c in lower level surface 28b. Housing 60 has 
a peripheral groove therein into which the inner ends» 
of a pair of diametrically opposed clips 62 extend. 
Clips 62 lie within rectangular recesses 28]‘ (FIGS. 4 
and 5) which are slightly lower than the groove in 
housing 60. A pair of threaded cut screws 64 extend 
through clearance openings in clips 62 and are turned. 
tightly into alined apertures in case 28 to cause the 
clips 62 to exert a clamping pressure on the housing‘ 
60 at the peripheral groove. - ' 

The interior con?guration of housing member 60 
may best be seen in the isolated cross-sectional view 
of that member drawn to an enlarged scale in FIG. 7. 
The housing 60 is provided with a ?rst cylindrical bore 
60a which is slightly greater 'in diameter than the 
diameter of the lower portion of ball cage 56. A con-i 
centric frusto conical recess portion 60b extends upwardly 
from bore 60a and flares outwardly thereof. Conical por 
tion 60b is relieved near the upper end of housing 60 by 
a concentric cylindrical recess 600. The frusto conical 
surface 60b and cylindrical recess 600 are joined by‘ 
a concentric second frusto conical portion 60d. 

Surrounding the exterior of housing member 60 and‘ 
resting upon the surface 28b of case 28 is a ring-shaped 
yoke portion 16a of the manual release lever 16. The 
exteriorly extending portion of lever 16 is connected to 



5 
yoke portion 16a by a radially extending dog~leg por 
tion‘16b (FIG. 4). Diametrically opposed from dog-leg 
portion 16b on .yoke’ 16a is an outwardly extending 
circular tab 16c. Tab 160 is positioned within a key 
hole recess 28g=in case 28 as seen particularly in FIG. 
6, ‘tab 16c serves as the fulcrum for lever 16 when 
it ismoved in the direction of arrow 18. 
A helical compression-‘spring 66 extends within the 

recess 28g to bear between the-tab 16c and the sup 
port plate 30, thereby affording a downward bias to 
lever 16; Yoke portion'16a is further provided with a 
pair of upwardly formed bearing portions 16d. These 
portions are diametrically opposed on the yoke and are 
on an imaginary centerline which is perpendicular to a 
similar line between tab .160 and dog-leg 16b. 
‘The aforementioned shaft 46 has a slotted outer end 

for receiveing'the blade of a‘ screw driver or the like 
and has a threaded shank formed on its inner end. 
The inner end of shaft '46 is threaded into a second 
ary- shaft member 68 which has a cylindrical upper por 
tion 68a and a lower conical portion 68b. A threaded 
shank depends from the conical .portion 68b to be 
threaded into the coupling portion 8a of relay device 
armature 8. ' i‘ 

To complete the latching device assembly, three steel 
ball members 70 are inserted within the cylindrical 
apertures 56a of ball cage 56. Ball members 70 are of 
a. greater diameter than the wall thickness of ball cage 
56 and may therefore extend exteriorly of the ball cage 
56 and interiorly of the bore therein simultaneously. 

OPERATION 

The latching device 2 is shown in its unlatched, or 
released position in FIG. 3. It may be seen therein that 
the ball members 70, only one of which is shown, are 
in engagement with the cylindrical surface portion 68a 
of shaft 68. The ball members 70 are also resting in 
the relieved portion of housing 60, namely on the sur 
face of the conical portion 60d. It may be noted that 
the ball members in the released position are very near 
the point at which the second conical portion 60d joins 
the conical portion 60b. 

Relay device 4 may be operated by depressing the 
pushbutton 20 to connect the operating coil 6 to the 
lines L1 and L2. Energization of coil 6 extends arma 
ture 8 to actuate the relay switch contacts and drive 
the end 8a of the armature upwardly into the latching 
device 2. The latter movement of armature 8 drives 
shaft 68 and hence shaft 46 upwardly, or outwardly 
of the latching device. 

Since the balls.70 are resting against the cylindrical 
portion 68a of shaft 68, the latter is allowed upward 
vmovement without moving the ball cage 56. As the 
line formed by the juncture of surfaces 68a and 68b 
moves to and beyond the points of tangency on balls 
70, the latter contact the conical surface 68b to move 
inwardly toward the axis of shaft 68. Such inward move 
ment of the balls allows them to move out of the 
relieved portion of housing 60 and directly downward 
into the conical portion 60b under the bias of spring 
58. The ball members are thus in engagement with the 
conical surfaces 60b and 68b and for each upward 
increment of movement of shaft 68, the balls 70 move 
further downward along surface 60b to wedge between 
the two cooperating conical surfaces as shown in FIG. 
5 and latch the shaft against reverse movement. 
The pushbutton 20 may be released to deenergize the 

operating coil 6. However, the armature 8 will not be 
returned by the spring 10 while the shaft 68 is in 
the latched position and the relay switches will there 
fore remain in their actuated condition. As mentioned 
earlier, the latching device may be released either 
electrically or manually. The electrical release will be 
described ?rst. 
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‘The pushbutton 24 may ‘be depressed to energize. the 

release coil 14 across the lines L1 and L2. The energized 
coil establishes a magnetic ?ux ?eld which effects 
magnetization of the core piece 40. The latterin turn 
exerts an attractive force on the movable core piece 
to cause the movable armature assembly to move 'up 
wardly against the bias of spring 58. .Ball' cage 56 
thereby pulls ball members 70 out ofthe conical portion 
60b and into the relieved portion of housing’ 60. As the 
balls move into the relieved portion of housing 60 

. they release the conical portion 68b of ‘shaft 68 to 
allow the latter and armature 8 to move downward 
under the ‘bias of spring 10, thereby‘ deactuating the 
relay switches 12. ‘ ' ' ‘ ' 

The same release action may be accomplished manual 
ly by moving lever 16 upwardly in the direction of arrow 
18. In FIG. 6 it may be seen that such movement pivots 
the lever 116 upwardly about the tab 16c to cause the 
bearing portions 16d to engage the underside of the an 
nular flange of spring gland 54. The lever movement 
thereby drives the spring gland 54 upwardly against the 
bias of spring 58 and such movement pulls the ball cage 
56 and balls 70 out of the latching position. 
Thus there is provided a latching device which provides 

positive and instantaneous latching of a relay armature 
or the like wherein the latching members move directly 
from a static position to the latching position. While 
but one preferred embodiment is disclosed herein, it should 
be apparent that the device is susceptible of various modi 
?cations without departing from the scope of the appended 
claims. 
We claim: 
1. The combination with a rectilinearly movable mem 

ber having a normal position and another position dis 
placed from said normal position; 

(a) of a latching mechanism for automatically lock 
ing said movable member in said other position when 
moved thereto and comprising: 

(b) means on said movable member providing a cylin 
drical surface and a contiguous frusto conical sur 
face converging at an angle with the axis of move 
ment of said movable member; 

(0) a ball cage concentrically disposed about said 
means and having at least one ball mounted in a 
side operture and engaging with said means; 

(d) a ?xed, annular member concentrically disposed 
about said ‘ball cage and having a frusto conical 
inner recess and a cylindrical recess connecting with, 
and having an inner diameter greater than, the major 
inner diameter of said frusto conical inner recess; 

(e) means biasing said ball cage toward the normal 
position of said movable member so that said ball 
engages the cylindrical surface of the ?rst mentioned 
means and a portion joining said frusto conical re 
cess with said cylindrical recess in said annular mem 
ber; I 

(f) said movable member when moved to said other 
position causing said ball to roll on said cylindrical 
surface of said ?rst mentioned means and thereafter 
upon movement of said ball cage under its bias caus 
ing said ball to be interposed in wedging relation 
between the wall of said frusto conical recess and 
the frusto conical surface of said ?rst mentioned 
means; 

(g) and means for moving said ball cage in a direc 
tion opposing its biasing means to move said ball 
out of wedging relation into the space between said 
cylindrical recess and said cylindrical surface to ‘re 
lease said movable member for return movement. . 

2. The combination according to claim 1 wherein the 
portion joining said frusto conical inner recess with said 
cylindrical inner recess in said annular member is a sec- 
ond frusto conical inner recess formed at a greater an 
gle to the axis of movement of said movable mem 
ber than said ‘?rst mentioned frusto conical inner recess. 
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N 3. The combination according to claim 1 wherein said 
means for moving said ball cage in a direction opposing its 
biasing means includes a lever member movable in said 
direction to engageyan extending portion on said ball cage 
and ‘move the latter in said direction to move said ball 
out of Wedging relation and effect release of said movable 
member. 

4. The combination according to claim 3 wherein said 
lever includesa yoke portion surrounding said ?xed an 
nular member and having a pair of bearing portions 
formed at diametrically opposed points thereon, said bear~ 
ing portions being offset from the plane of said yoke por 
tion toward said extending portion of said ball cage to en 
gage the latter at diametrically opposed sides of said mov 
able member. 

5. The combination according to claim 1 wherein said 
means for moving said ball cage in a direction opposing its 
biasing means includes electromagnetic means comprising 
an electrically energizable coil member having a central 
opening therein, a stationary core member extending into 
said coil opening, and a movable core member secured to 
said ball cage and extending into said coil opening to 
ward said stationary core member and wherein energiza 
tion of said electrical coil member causes attraction of 
said movable core member toward said stationary core 
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member to move said ball cage‘in said direction tomove 
said ball out of wedging relation and against the bias ef 
fect release of said movable member; , p _ _, 

6. The combination according to claim Spwherein said 
means for moving said ball-cage in a direction opposing 
its biasing means further includes a lever member mov 
able in said direction independently of said electromag 
netic means to engage any extending portion on said ball 
cage and move the latterv in said directionto move said 
ball out of wedging relation-and’ effect release of said 
movable member. ' . ~ ‘ - 
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