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PLUNGER LA TCB 

BACKGROUNG OF THE INVENTION 

1. Field ofthe Invention 

s The present invention relates generally to latching devices and more particularly to latching 

d~vicds having·a reciprocating action between extended and retracted positions. 

· 2. ·'Brief Description of the Prior Art 

Various latching devices are known in the art for securing together two or more 

10 theml>trs, such as panels, covers, lids or the like. The present invention has been developed 

in view of the prior art to provide a latching device capable of retaining members securely in 

a latched position and which can be operated both quickly and easily. 

SUMMARY OF THE INVENTION 

15 The present invention discloses a latching device capable of retaining members 

20 

securely in a latched position and which can be operated both quickly and easily. For this 

purpose, in one embodiment the present invention discloses a plunger latch comprising a 

housing. a shaft and means for driving the shaft between extended and retracted position~. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side elevational view of an embodiment of a plunger mechanism in accordance 

with the present invention illustrated in an extended position and mounted in· a portion of a first 

member. 

Fig. 2 is a side elevational view of the plunger mechanism of Fig. 1 again illustrated 

25 mounted in a portion of a first member and shown in a retracted position. 

Fig. 3 is an exploded perspective view of the plunger mechanism of Fig. 1. 

Fig. 3a is a sectional view of the plunger mechanism of Fig. I, taken longitudinal through 

the center. 

Fig. 4 is an isolated perspective view ofa housing of the plunger mechanism ofFig. 1. 

JO Fig. 5 is a side elevational view of the housing of Fig. 4. 

Fig. 6 is a bottom plan view of the housing of Fig. 4. 

Fig. 7 is a left side elevational view of the housing ofFig. 4, the right side being a mirror 

image. 

Fig. 8 is an isolated perspective view ofa shaft of the plunger mechanism ofFig. 1. 

35 Fig. 9 is a front elevational view of the shaft of Fig. 8. 
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Fig. 10 is a bottom plan view of the shaft of Fig. 8. 

Fig. 11 is a left side elevational view of the shaft of Fig. 8, the right side being a mirror 

image. 

Fig. 12 is an isolated perspective view ofa knob of the plunger mechanism of Fig. 1. 

5 Fig. 13 is a front elevational view of the knob of Fig. 12. 

Fig. 14 is a bottom plan view of the knob of Fig. 12, the top plan view being a mirror 

image. 

Fig. 15 is a left side elevational view of the knob of Fig. 12, the right side being a mirror 

image. 

10 Fig. 16 is a perspective view of a plunger mechanism in accordance with another 

embodiment of the present invention. 

Fig. 17 is a front elevational view of the plunger mechanism of Fig. 16. 

Fig. 18 is a top plan view of the plunger mechanism of Fig. 16. 

Fig. 19 is a left side elevational view of the plunger mechanism of Fig. 16, the right side 

15 being a mirror image. 

Fig. 20 is an exploded perspective view of the plunger mechanism ofFig. 16. 

Fig. 20a is a sectional view of the plunger mechanism of Fig. 16, taken longitudinal 

through the center. 

20 16. 

Fig. 21 a is an isolated perspective view of a housing of the plunger mechanism of Fig. 

Fig. 21b is another perspective view of the housing of Fig. 21a. 

Fig. 22 is a front elevational view of the housing of Fig. 21a. 

Fig. 23 is a top plan view of the housing of Fig. 21a. 

Fig. 24 is a left side elevational view of the housing of Fig. 21 a, the right side being a 

25 mirror image. 

30 image. 

35 image. 

Fig. 25 is an isolated perspective view ofa shaft of the plunger mechanism of Fig. 16. 

Fig. 26 is a front elevational view of the shaft of Fig. 25. 

Fig. 27 is a bottom plan view of the shaft of Fig. 25. 

Fig. 28 is a left side elevational view of the shaft of Fig. 25, the right side being a mirror 

Fig. 29 is an isolated perspective view of a knob of the plunger mechanism of Fig. 16. 

Fig. 30 is a front elevational view of the knob of Fig. 29. 

Fig. 31 is a bottom plan view of the knob ofFig. 29. 

Fig. 32 is a left side elevational view of the knob of Fig. 29, the right side being a mirror 
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Fig. 33 is a perspective view of a plunger mechanism in accordance with another 

embodiment of the present i~vention. 

Fig. 34 is a left side ele\rational view of the plunger nie~lianism of Fig. 33, the right side 

being a mirror image. 

s Fig. 35 is an exploded perspective view of a plunger mechanism in accordance-with 

another embodiment of the present invention. 

Fig. 36 is a front sectional view of a handle of the plunger mechanism of fig. 35 slightly 

enlarged and taken along the line 36-36 of fig. 35. 

Fig 37 is a bottom plan view of the handle of fig. 36. 

10 Fig. 38 is a front sectional view of a shaft of fig. 35 slightly enlarged and taken along the 

line 38-38 of fig. 35. 

Fig. 39 is a perspective view of a cap of fig. 35. 

Fig. 40 is a front sectional view of the cap of fig. 39 slightly enlarged and taken along the 

line 40-40 of fig. 39. 

15 Fig. 41 is a left side partially front perspective view slightly enlarged of another 

embodiment of a cap of fig. 3 5. 

Fig. 42 is a left side partially bottom perspective view of the cap of fig. 41. 

Fig. 43 is a front sectional view of the cap of fig. 41 taken along the line 43-43 of fig. 42. 

Fig. 44 is a left side view of the cap of fig. 41. 

20 Fig. 45 is a front elevational view of another embodiment of a plunger mechanism in 

accordance with the present invention illustrated in an extended position, the rear elevational 

view being a mirror image. 

Fig. 46 is a right side elevational view of the plunger mechanism of fig. 45, the left side 

being a mirror image. 

25 Fig. 47 is an isolated perspective view of a handle of the plunger mechanism of fig. 45. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the drawings in detail, wherein elements described herein will be 

numbered in accordance with the numbered elements illustrated in the attached drawings, in 

30 Figs. 1-15 is illustrated an embodiment of a plunger mechanism in accordance with the present 

invention. The plunger mechanism I 0 in the present embodiment is illustrated mounted in a 

portion of a first member 100. In operation, the plunger mechanism 10 is adapted for latching 

the first member 100 to a second member which is not shown. In this embodiment, the first 

member 100 comprises an extension mechanism generally semi-circular in shape for the tail gate 

35 of a pick-up truck and comprises an inner tubular portion and an outer tubular portion. The 
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second member comprises a portion of the pick-up truck having a keeper in the form of a 

receptacle. As should be understood, the first member 100 and second member can be any of a 

variety of different structural oomponents, such as doors, panels. and the like. As illustrated in 

Fig. 1, the outer and inner tubular portions of the first member·100 are each provided with a pair 

s of opposing apertures therethrough and with the apertures in eaeh of the outer and inner tubular 

portions being aligned in order to receive the plunger mechanism 10 for mounting. The plunger 

mechanism 10 of Fig. 1 is illustrated in an extended position aq.~ in Fig. 2 in a retracted position. 

The components of the plunger mechanism 1 O in the present embodiment will be described in 

more detail below. 

10 As illustrated in the exploded perspective view of Fig. 3, the plunger mechanism 10 

includes, as portions thereof, a housing 16, a shaft 18 and means for driving the shaft 18 

comprising a knob 20 in this embodiment. In addition, in the present embodiment, the plunger 

mechanism 10 also preferably includes a biasing member comprising a spring 22 and means for 

securing the plunger mechanism 10 in the first member 100 comprising a n~t 24. 

15 As illustrated in Figs. 4-7, the housing 16 is a generally tubular member including in this 

embodiment a flange 30 at one end, a threaded portion 32 on its outer surface proximate a second 

end and an opening 34 extending longitudinally through the housing 16. 

The shaft 18 is illustrated in Figs. 8-11 and defines a generally cylindrical member and 

includes means 40 at one end for attachment to the knob 20. In this embodiment, the means 40 

20 defines a double D cross-sectional portion of the shaft 18 and which includes opposing serrated 

surfaces 42. In addition, the shaft 18 includes at its opposite end distal the portion 40 a latching 

member 44 terminating by a generally conical shaped extension. 

The knob 20 is illustrated in Figs. 12-15 and includes an inner surface 50 having a cavity 

therein for press fit engagement with the portion 40 of the shaft 18, although as should be 

25 understood, other means for attachment of the knob 20 and shaft 18 can also be utilized, such as 

a threaded engagement which is illustrated in Fig. 3a. The knob 20 also includes a substantially 

annular outer surface 52. 

For assembly, the shaft 18 is mounted in the opening 34 through the housing 16. The 

spring 22 can also be provided where desired mounted preferably onto the shaft 18 prior to 

30 attachment of the shaft 18 to the knob 20, with the spring 22 being received onto the end having 

the portion 40. In this embodiment, the shaft 18 also includes a shoulder 45 against which the 

spring 22 engages. In operation, the plunger 1 O is operable as the shaft 18 is reciprocated 

between extended and retracted positions. The spring 22 operates to bias the shaft 20 towards its 

extended position. In accordance with the present invention, means are provided for 

35 accommodating the reciprocal movement of the shaft between its retracted and extended 
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positions, as will be described in detail hereinafter. In this embodiment. the shaft 18 is movable 

axially between its extended and retracted positions. Specifically, the shaft 18 is retracted 

against the bias of spring 2J tlirough application of a suitable Jlft,ibg force, such as by an operator 

grasping the knob 20. As will be described in detail below, in this embodiment the shaft 18 is 

5 moved from its retracted position to its extended position by applying a suitable pushing force to 

the knob 20, and the bias.of spring 22 assists in moving the shaft 18 back towards its extended 

position. When latched, the latching portion 44 of the shaft 18 engages the receptacle of the 

second member. In the present embodiment, means for retaining the shaft 18 in its retracted 

position is provided. In this embodiment, the retaining means comprises at least one resilient tab 

10 and at least one groove between the housing 16 and shaft 18. In the illustrated embodiment, the 

housing 16 includes a pair of resilient tabs 36 each generally rectangular attached to its outer 

surface and the shaft 18 includes a groove 48 within the outer surface and extending entirely 

around the perimeter. As illustrated in Fig. 6, each of the tabs 36 include camming surfaces 37 

extending from an inner surface which are adapted to come into engagement with the groove 48 

15 of the shaft 18 when the shaft 18 is moved into its retracted position. The spring-like properties 

of the tabs 36 allow the camming member 37 to ride over the outer surface of the shaft 18 and 

into the groove 48. In addition, in this embodiment, preferably the groove 48 is generally 

radiused in cross-section to allow movement of the cam.ming members 37 of the tabs 36 into and 

out of engagement. 

20 In addition, in the illustrated embodiment, means to retain the shaft in an extended 

position is also provided by a second groove 46 at spaced separation from the groove 48 and 

positioned adjacent the shoulder 45 of shaft 18. In a similar manner, the camming members 37 

of the tabs 36 will move into the groove 46 when the shaft 18 is moved to its extended position. 

In Figs. 16-32 is illustrated another embodiment of a plunger mechanism in accordance 

25 with the present invention. The plunger mechanism 110 in the present embodiment is similar to 

the plunger mechanism 10, and for the sake of brevity, only those portions of the present 

embodiment which differ from the plunger mechanism l 0 will be described. In · this 

embodiment, the plunger mechanism 110 is moveable between retracted and extended positions 

by a lifting and turning motion of the knob 120. The knob 120 in this embodiment is a T-handle, 

30 although as should be understood, any type of knob can be utilized with any of the embodiments 

in the present invention. The lifting and turning motion of the knob 120 in this embodiment is 

required for driving of the shaft 118 due to the relationship between the shaft 118 and the 

housing 116, which will be described below. In addition, similar to the plunger mechanism 10, 

the plunger mechanism 110 also includes means for retaining the shaft 118 in its retracted 

35 position and is provided between the shaft 118 and the housing 116. For these operations, at 
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least one projection and at least one groove is provided between the shaft 118 and housing 116. 

In this embodiment, preferably two projections 136 are provided defining opposing ends of a 

pivot pin extending through an opening through the shaft 118, an4 the housing 116 includes two 

opposing groove members 146. In the present embodiment, each of the grooves 146 include a 

s substantially axial component c~mprising a channel 147 provided within the inner surface of the 

housing 116 and a generally lateral component connected to the channel 147 and comprising a 

generally radiused camming slot 149 extending through the wall of the housing 116. For 

assembly, preferably the handle 120 is mounted to the shaft 118 following mounting of the 

spring member, and in this embodiment, also preferably following mounting of the shaft 118 in 

IO the housing 116. For mounting of the shaft 118 in the housing 116, preferably the pin that has 

been installed on the shaft 118 ·is then inserted into the channels 147 as the shaft 118 is received 

into the opening through the housing 116. Alternatively, the shaft 118 can be attached with the 

knob 120 and then the shaft 118 can be inserted into the housing 116 without the pin, and the pin 

can then be installed by being ·inserted through the slots 149 in the housing 116 and into the 

15 opening through the shaft 118. 

The operation of the plunger mechanism 110 will now be described. Movement of the 

shaft 118 into its retracted position is accomplished by lifting of the handle 120 in an axial 

direction due to movement of the projections 136 of the pin within the channels 147 of the 

housing 116. The turning motion of the knob 120 thereafter moves the projections 136 of the pin 

20 into the slots 149 of the housing 116. When the knob 120 has been fully turned, the projections 

136 of the pin are positioned within the downwardly sloped portions of the cam slots 149 and the 

shaft 118 is thereby retained in its retracted position. Thereafter, for movement of the shaft 118 

back toward its extended position, the knob 120 is first turned in its opposite direction which 

moves the projections 136 also in the opposite direction within the slots 149. The bias provided 

25 by the spring operates to assist in moving the shaft 118 toward its extended position as the 

projections 136 of the pin are moved past the upper most peak of ~e cam slots 149. In addition, 

in this embodiment, when the shaft 118 is in its extended position, the end of the knob 120 is in 

engagement with the housing 116 adjacent to the flange. 

Another embodiment of the plunger mechanism of the present invention is illustrated in 

30 Figs. 33 and 34. The plunger mechanism 210 in this embodiment is again similar to the plunger 

mechanisms l 0 and 110 and only those portions which are different will be described in detail 

herein. In this embodiment, movement of the shaft 218 between its extended and retracted 

positions is accomplished through only rotation of the knob 220. The knob 220 in this 

embodiment includes alternating raised and lowered projections at its perimeter. To accomplish 

35 movement of the shaft 218 in the present embodiment, at least one projection and at least one 
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groove is provided between the shaft 218 and housing 216. In this embodiment, two projections 

are provided by a pivot pin extending through the shaft 218 similar to that illustrated with respect 

to the plunger mechanism ~l;lq, In addition, two grooves are flM\tided in the housing 216 in this 

embodiment comprising opposing cam slots 249 extending through the wall of the housing 216 

5 and which is generally I-shaped in configuration. The remaining components are the same as 

that earlier described. For assembly, the shaft 118 is inserted into the opening through the 

housing 216, followed then by inserting the pin through one slot 249, then into the opening 

through the shaft 218 and finally out through the opposing slot 249. The knob 220 can be 

attached to the shaft 218 either before or after the shaft 218 has been installed in the housing 216. 

10 In operation, when the shaft 218 is in its extended position, the pin is at the lower end of the cam 

slots 249 closest to the latching portion of the shaft 218. Subsequent turning motion of the knob 

220 will move the projections 136 of the pin up through the cam slots 249 in the direction of the 

flange causing corresponding movement of the shaft 218 toward its retracted position. After the 

knob 220 has been fully turned, the projections 136 of the pin are positioned in the downwardly 

15 sloped portions of the cam slots 249 which operate to retain the shaft 21& in its retracted position. 

For movement of the shaft 218 back toward its extended position, the knob 220 is rotated in its 

opposite direction which accordingly drives the projections 136 in the opposite direction within 

the cam slots 249. Similar to the latching mechanism 110, after the pin has been moved past the 

steepest point of the cam slots 249, the bias of the spring will help to urge the shaft 21& toward 

20 its extended position. 

Another embodiment of a plunger mechanism of the present invention is illustrated in 

figs. 35-40. The plunger mechanism 310 of the present embodiment for purposes of illustration 

includes a t-handle 320 similar to the handle 120 illustrated in fig. 16 and a housing 316 and a 

shaft 318 similar in design as that of the housing 16 and shaft 18 illustrated in figs. 1-15. As will 

25 be described in more detail below, the new features of the plunger mechanism 310 of the present 

embodiment are means for regulating rotation of the handle 320 and/or shaft 318 relative to the 

housing 316 and means for covering the end of the shaft 318 distal the handle 320. These 

features can be provided separately or in combination together in any of the illustrated 

embodiments of this application as well as in other devices. 

30 The regulating means in the present embodiment comprises at least one boss 317 

provided on the housing 316 received within at least one opening 321 provided in the handle 

320. In the illustrated embodiment, there are two bosses 317 as shown in fig. 35 and two 

openings 321 in the handle 320 as shown in fig. 37. The positions of the bosses and the openings 

can be reversed where desired so that the bosses are on the handle 320 and the openings are on 

35 the housing 316. As shown in fig. 35, the bosses 317 are positioned opposing one another at the 
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flange 330 and extend from the inner surface of the housing 316 defined by the opening 

extending longitudinally through the housing 316. The handle 320 includes a projection 323 

generally elongate and includes the openings 321 on opposite sides, which define channels along 

the longitudinal direction of the projection 323. Where desired~ the regulating means feature can 

· s be provided between the shaft 318 and housing 316 in a similar manner. The handle 320 in this 

embodiment also includes a·threaded cavity 325 within the distal end of the projection 323 for 

screw-fit engagement with a threaded end 327 of the shaft 318, alt'1.ough other means can also be 

utilized for this same purpose. 

The means for covering the distal end of the shaft 318 in the present embodiment 

10 comprises a cap 381 as illustrated in figs. 35, 39 and 40. The cap 381 in this embodiment is 

generally elongate and is adapted for snap-fit engagement with the shaft 318. For this purpose, 

the cap 381 includes a cavity 3S3 in one end defining an inner surface 385 and at least one boss 

387 extending from the inner surface 385. In this embodiment, the cap 381 defines a single ring­

shaped boss 387 extending the entire perimeter of the inner surface 385. The shaft 318 in this 

15 embodiment includes a channel 391 which extends completely around the perimeter proximate 

the distal end. As should be understood, the positions of the boss 387 and the channel 391 can be 

reversed so as to be on the shaft 318 and the cap 381, respectively, where desired. The boss 387 

can be provided with a ramped cam surface to facilitate snap-fit attachment with the shaft 318. 

The material of the cap 381 and/or the shaft 318 can also facilitate attachment, for example, in 

20 one embodiment the shaft 318 can be made of metal and the cap 381 can be made of plastic. 

In operation of the plunger mechanism 310, the relationship between the bosses 317 and 

openings 321 on the handle 320 and housing 316 limits rotational movement of the handle 320 

and accordingly the shaft 318 as the handle 320 is reciprocated between its extended and 

retracted positions. The cap 381 on the shaft 318 protects damage being done to the second 

25 member, such as a panel on a pick-up truck as is described with respect to the plunger 

mechanism 10. 

The various components of the plunger mechanisms described above can be comprised of 

any of a variety of suitable materials and made from any of a number of different manufacturing 

processes. For example, the components can be comprised of plastic and/or metal. As described 

30 earlier, in one embodiment of the plunger mechanism 310, the shaft 318 can be of metal and the 

cap 381 can be of plastic. In operation, the plastic material of the cap 381 can also work to 

reduce the chances of damage being done to the second member on latching. 

Another embodiment of a covering means for the shaft 318 is illustrated in figs. 41-44 

comprising a cap 481. The cap 481 is similar to the cap 381, and for the sake of brevity, only the 

35 portions which are different wiU be described in detail herein. The cap 481 preferably includes at 
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least one boss 487 and more preferably four bosses 487 extending from its inner surface 485 to 

accommodate snap-fit attachment with the shaft 318. In the present embodiment, the four bosses 

487 are spaced on the inndt•stlrface_485 at approximately 45' ti@ee intervals and each include a 

ramped cam surface to facilitate snap.fit attachment with shaft 318. The cap 481 also preferably 

s includes at least one opening 491 within its end portion 492 and in the present embodiment four 

openings 491 are provided within end portion 492, as is illustrated in figs 41, 42 and 44. In a 

presently preferred embodiment, the number of openings 491 correspond to the number of bosses 

487, although that is not required. In other embodiments, only the bosses 487 or the openings 

491 can be provided. In the present embodiment, each of the four openings 491 are positioned 

10 adjacent to the perimeter and at approximately 45 degree intervals substantially aligned with one 

of the four bosses 487. Other positions and spacing between the bosses 487 and openings 491 are 

also possible. In addition, in this embodiment, each of the openings 491 are generally rectangular 

and have a width substantially corresponding to a width of each of the bosses 487, although other 

configurations can also be utilized where desired. The openings 491 can serve two purposes. For 

15 example, in a preferred embodiment, the cap 481 is comprised of molded plastic and the 

openings 491 are utilized during the manufacturing stage, in particular, in molding of the bosses 

487. Specifically, during manufacture of the bosses 487, access for the molding equipment is 

provided through the cavity 483 on one end and through the openings 491 on the opposite end. 

As should be understood, the cap 481 can be made of other materials and by other manufacturing 

20 processes as well, and in those instances, access through the openings 491 may not be required. 

Another purpose of the openings 491 is to facilitate assembly of the cap 481 to the shaft 318. In 

particular, the openings 481 allow for the escape of air as the cap 481 is being snap-fit on the 

shaft 318. The result is that the cap 481 is both easier to snap on and a tighter fit is provided 

between the cap 481 and the shaft 318. 

25 In fig. 45-47 is illustrated another embodiment of a plunger mechanism in accordance 

with the present invention. For the sake of brevity, the present embodiment will be described in 

relation to the earlier embodiments by describing the particular features that are similar and those 

that are different. In the present embodiment, the housing 516 is the same as the housing 316 

except for the addition of at least one, and in this embodiment, four bosses 518 extending from 

30 its outer sutface. In operation, the bosses 518 are received in corresponding shaped openings 

provided in the member to which the plunger mechanism is mounted, which functions to restrict 

rotation of the plunger mechanism. The shaft of the present embodiment, although not shown, is 

the same as the shaft 318. The handle 520 of the present embodiment is similar to the handle 320 

by a projection 523 that is similar to the projection 323 but slightly longer in longitudinal length. 
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The overall configuration of the handle 520 is similar to the handle 20, which is in the form of a 

knob generally conical in shape. The cap 581 is similar to the cap 481. 

In view of that set forth above, it should be understood that there can be a number of 

different variations of the present invention and the illustrated eo1bodiments are just some of the 

s variations that are possible as will be illustrated with reference to the appended claims. 
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We claim: I fl! IJ IJI IJ N IJ 
1. A plunger mechanism comprising: 

a housing comprising an opening theretbrough; 

a shaft received within the opening of the housing; and 

means for driving the shaft between extended and retracted positions. 

2. A plunger mechanism according to claim 1 further comprising means for 

3. 

4. 

retaining the shaft in at least one of its extended position or its retracted position. 

A plunger mechanism according to claim 1 further comprising means for limiting 

rotational movement of the driving means relative to the housing. 

A plunger mechanism according to claim 1 further comprising means for limiting 

rotational movement of the shaft relative to the housing. 

5. A plunger mechanism according to claim 1, further comprising means for biasing 

6. 

7. 

8. 

the shaft to its extended position. 

A plunger mechanism of claim l further comprising a cap and means between 

said cap and shaft for snap-fit attachment of said cap on said shaft. 

A plunger mechanism of claim 2, wherein said retaining means comprises a 

resilient finger received in an aperture between said housing and said shaft. 

A plunger mechanism of claim 1, further comprising in combination a member 

into which said plunger mechanism is mounted and means between said plunger 

mechanism ands said member for limiting rotation of said plunger mechanism 

relative to said member. 

9. A plunger mechanism of claim 8, wherein said limiting means comprises at least 

one boss on said housing and a corresponding cavity receiving said at least one 

25 boss. 

30 

10. A plunger mechanism of claim 7, wherein said resilient finger is a flexible tab 

integral with said housing and said aperture is in said shaft. 

11. A plunger mechanism of claim 10 further comprising two apertures in said shaft 

at spaced separation for retaining said shaft in its extended and retracted positions. 

------------
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