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ADVANCED CLAIM DRAFTING AND AMENDMENT WRITING WORKSHOP
ELECTROMECHANICAL SECTION
[bookmark: Homework_Problem_1]HOMEWORK PROBLEM I


The attached disclosure discloses a workbench with two principal features: (1) a work surface formed by a pair of top members that also form a giant vice for gripping both tapered and regularly-shaped workpieces and (2) a collapsible base structure that permits the workbench to be collapsed when not in use to facilitate handling and storage.
Three relevant prior art patents are also enclosed- the Thomas, Fleming and Larson patents.
Assume that the disclosed workbench has been a commercial success and that it is expected that competing workbenches will soon be introduced to take advantage of the market created by the disclosed workbench. Prepare an appropriate set or sets of independent and dependent claims that are patentable over the enclosed prior art and fully protect the disclosed workbench. While providing coverage of the aforementioned principal features, try to anticipate how a competitor might vary the workbench design to avoid your claims.
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ADVANCED CLAIM DRAFTING AND AMENDMENT WRITING WORKSHOP
ELECTROMECHANICAL SECTION
[bookmark: Homework_Problem_2]HOMEWORK PROBLEM II

The attached specification and drawings disclose a push button electric switch.

The Finegan and Tsen et al. prior art references are also supplied so that you can write a broad claim that is distinguishable from the prior art.

Prepare a set of claims, including at least one broad independent claim covering the novel features of the invention.

Before beginning claim preparation, review all the patent disclosures, in order that you might direct the claims to the distinguishing features.
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UNITED STATES PATENT OFFICE.

JOHN R. THOMAS, OF CINCINNATI, OHIO, ASSIGNOR TO J. A. FAY & EGAN COMPANY,
OF CINCINNATI, OHIO, A CORPORATION OF WEST VIRGINTA.

CLAMPING APPARATUS.

985,857,

Speclfication of Tetters Patent,

Patented May. ¥, 1911,

Application filed October 15, 1809, Serial No, 522,858,

To all whom it may concern:

Be it known that I, Jomy R. Tmomas, a
citizen of the United States, residing at Cin-
cinnati, in the connty of Hamilton and State
of Ohio, have invented certain new and
usefil Improvements in Clamping Appa-
ratus, of which the following is a specifica-
tion,

My invention relates to clamping appa-
ratus sach as employed for instance in
clamping doors and sash and similar objects
to closely unite the joints thereof.

The object of my invention is to provide
clamping apparatus in which the clamping
strain is removed from the frame of the ma-
¢hine and is received by a rod ot rods whieh
act as a tension member or members for en-
abling a masimum amount of clamping
force to be applied with a minimum amount
of metal upon which the clamping strain is
exerted.

In clamping mechanism of the character
mentioned grent strains are applied in the
clamping action. In the forms of clamping
apparatus now in general usc, great strains
are received by the frame of the machine,
necessitating that the frame receiving the
strains be made exceedingly heavy and re-
sulting in breakage of the frame in the op-
eration of the machine.

My improved construction removes this
objection and provides a device in which the
frame may be comparatively light, as the
divect strain of the clamping action is re-
moved from the frame.

The invention will be further readily un-
derstood from the following description and
claims, and from the drawings, 1n which
lntter:

Figure 1 is a plan view of m
device, partly broken away. Tig. 2 is &
front elevation of the same. Fig. 3'is a
Vertical cross-section of the same taken on

improved

“the line z—2 of Fig. 1. Fig. 4 1s a detail in

axial section of the mounting’ for the rock-
able sleeve; and, Fig. 5 is a detail in vertical
section on the line y—y of Iig. 1 showing
the mounting between the adjustable clamp-

“ing-bar, the Tod and the frame. :

1 represents the frame on which clamping-
members 2 3 have movement. The clamp-
ing-members are shown as clnmping-bars.

The clamping-bar 2 is preferably the mov-

able bar for effecting the clamping action,
and the clamping-bar 3 is preferabﬁr an ad-
justable bar for regulating the effective dis-
tance between the bars.

4 are guideways on the frame on which
the guides 5 of the clamping-bar 2 and the
guides 6 of the clamping-bar 3 have moye-
ment. These respective grides have retain-
ing-pieces 5’ ¢ for holding the clamping-
bars to the guides 4.

7 7 ave tension-members and_are shown
as adjusting rods having threaded connec-
tion with nuts 9 9, shown s swivel-nuts hav-
ing swiveling movement in bearings 10 of
the clamiping-bar 3.

The serew-rods are journaled in bearings
11 12 in the frame and have handles 13 at
their forward ends. They are preferably
connected for combined movement, as by
providing the same with sprockel-wheels 14
connected by a sprocket-chain 15, so that
upon turning of onc of the handwheels the
serew.rods will be turned in unison, If it
is desired to turn one of the screw-rods inde-
pendently of tlie other, one of the sprocket-
wheels may be disconnected from the screw-
rod, as by loosening one of the set-screws 16
securing the respective sprocket-wheels: to
the screw-rods.

The swiveling connection of the nuts 9 in
the clamping-bar 3 permits the clamping-
bar 8 to be set at an angle with relation fo
the clamping-bar 2, so that worle which has
edges out of parallel with each other may be
clamped by mny improved device. For per-
mitting angular positioning of the clamping-
bar 3, the apertures 17 in said clamping-bar
through wﬁich the screw-rods pass are
formed of larger diamefer than the serew-
rods and lateral space 18 is provided be-
tween the guideways 4 on the frame and the
guides 6 of the clamping-bars 3.
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" Relative movement longitudinal of the

tension-member. is caused to talke place be-
tween the movable clamping-member and
the tension-member for effecting the clamp-
ing operation, the strain of this movement
being directed npon the tension-member and
upon the movable clamping-member.. The
clamping-bar 2 preferably has bearings 21
for the screw-rods 7, the screw-rods being
journaled in these bearings and the bearings
having movement longitudinal of the serew-
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vods. This construction prevents tilting or ! for performing their operative functions by

lateral displacement between the tenslon-
member and movable clamping-member,
providing mutual support for said members
at the point of greatest Iateral strain be-
tween them.

The clamg)ing foree exerted for clamping
the piece of work is exerted lengthwise of
the tension-member as o prlling strain upon
snid tension-member. For efecting this
movement I have provided each of the
serew ~rods with a collar 22 positioned
lengthwise thereof between the positioning
nuts 23 and jam-nuts 24.

95 96 are toggle-links at the respective
sides of each of the screw-rods connecting
the collars 99 with the clamping-bar 2.
The toggle-links 25 are pivotally connected
with the collars 22 by bolts 27, and the tog-
gle-links 26 are pivotally conneeted with the
Clamping-bar 2 by bolts 28 received in lugs
29 on the clamping-bar, the toggle-links 25
926 being connected together by bolts 30,

3% is & rockable member shown as a sleeve
having a bearing 36 at each end thereof
about o connecting bar 37 between the side
members of the frame. The sleeve has arms
38 thereon to which links 89 are articulated
on bolts 40, the links 39 connecting with the
toggle-links, as by having the bolts 30 pass
therethrongh. The sleeve is also provided
with an amn 41 and forms a lever pivoted
about the connecting-bar 37 for operating
the toggle-links and forming powerfun
means for causing relative approach be-
tween the clamping-bars  and 8.

44 is an operating treadle having o pivot
45 shown ag a pin received in Iugs 46 of a
cross-girt 47. The operating lever is con-
nected with the arm 41 by a link 48 which is
articulated to the operating treadle by a bolt
49 a7id to the arm 41 by a bolt 50. The con-
struction is such that pressure exerted by the
foot of the operator upon the operating
trendle is imparted through the operating
treadle to the rockable member and the tog-
glo-links for exerting greab pressure upon
the stock being clamped by the clamping
members.

Tor rclatively opening the clamping-
members, 1 prefer to provide a reversing
treadle 51 pivoted to the frame on 2 stud 52
and connected with an arm 53 of the sleeve

"35 by a link 54, a bolt 55 connecting the re-

versing treadle with the link and a bolt 56
connecting the link with the arm 53. The
pivot of the operating treadle is preferably
in the rear of its connection with the sleeve,
forming a lever of the second class, whereas
the reversing trendle is pivoted forwardly
of its connection with the sleeve, forming a
lever of the first class, the connections of the
operating treadles with the sleeve being to
one side of the vertical plane of the axis
thereof, so that the treadles may be o perated

downward pressures of the foot thereon and
Lo out of the way of the operator.

In operation, the piece desired to be
clamped is placed upon the clamping mem-
bers hetween the upright flanges 57 thereof,
The foot is placed upon thé operating
treadle, the force npplied thereby causing
the toggle-links to straighten for assuming
sn approximately pzn'nTlcl relation, This
causes the working strain of the toggle-links
95 to be exerted upon the tension-members
and through the latter upon the clamping-
member 8, and the working strain olfj the
links 26 to be exerted upon the clamping-
member 2 for causing relative approach be-
tween the clamping-members, and causing
the entire load of the clamping strain to be
veceived in the tension-members and veliev-
ing the frame from this clamping strain.

Tn the construction shown the serew-rods
ave held against longitudinal movement by
the hand-wheels and sprocket-wheels re-
spectively contacting the front and rear
bearings of the frame.

Tt is within the spirit of my invention
that the adjustments for sizes and the move-
ment for clamping may take place in either
or both of the clamping members, and other
changes may be made i the specific con-
stractions shown without departing from
the spirit of my invention. The adjust-
ment for sizes of pieces is preferably ob-
tained by adjustment of the vear clamping-
bar 8 which may be caused fo assume selec-
tive positions lengthwise of the screw-rods
and be moved closely adjacent to the clamp-
ing-bar 2.

Having thus fully deseribed my invention,
what T olaim as new and desire to secure by
Letters Patent is: i

1. In » clanping apparatus, the combina-
tion of o supporting frame, a tension-mem-
Der, a clamping-member having connection
with said tension-member, o mating clamp-
ing-member, link-mechanism between said
mating elamping-member and fension-mem-
ber, supporting means independent of said
tension-member between said clamping-mem-
bers and supporting frame, and means for
operating said link-mechanism, substantially
as described.

9. In a clamping spparatus, the combina-
tion of a frame, a screw-rod journaled there-
in, a clamping-member having connection
with said serew-rod, a mating clamping-
member, link-mechanism between said mai-
ing clamping-member and screw-rod for
cansing relative movement between said mat-
ing clamping-member and screw-rod, and.
means for operating said link-mechanism,
and congtructed and arranged for causing
the clamping strain between said clamping-
members to be exerted through said screw-
rod, substantially as deseribed.
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3. In a clamping apparatus, the combina-
tion of a frame, a pair of clamping-members,
a screw-rod journaled in said frame, a put
lLaving threaded commection with said serew-
rod and swiveling connection with one of
said clamping-members for adjusting said
clamping-member, a collar in which said
screw-rod turns, means between said serew-
rod nnd collar for limiting endwise move-
ment between them, togg?e»links between
said collar and the other of said clamping-
members, and means for operating said tog-
gle-links, substantially as deseribed.

4. In u clamping apparatus, the combina-
tion of a frame, a pair of clamping-mem-
bers, a serew-rod journaled in said frame, a
nut having threaded connection with said
serew-rod and swiveling connection with one
of said clamping-members for adjusting
snid clamping-member, a collar in which
said screw-rod turns, means between said
serew-rod and collar for limiting endwise

. movement between them, toggle-links De-
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tween said collar and the other of said clamp-
ing-members, a rockable member having an
arm ot one side thereof having operative
connection with said toggle-links ang a pair
of arms at the other side thereof, and oper-
ating levers of different classes having op-
erative connection with said pair of arms for
rocking snid rockable member in opposite di-
rections, substantially as described.

5. In a clamping apparatus, the combina-
tion of o frame, a plurality of tension-mem-
bers therein, a glumlity of clamping-mem-
bers having slidable connection with said
frome, one of said clamping-members hav-
ing adjustable and swiveling connection
with said tension-members nn%l another of
snid clamping-members having slidable con-
nection with said tensionvmem%ers, and tog-

gle-links having operative connection with
said tension-members and last named clamp-
ing member, for the purpose described.

&. In a clamping apparatus, the combina~

tion of a frame, a plurslity of screw-rods
journaled therein, a plurality of clamping-
members having slidable connection with said
frame, nuts for sald screw-rods having swiv-
eling connection with ope of said clamping-
members, the other of said clamping-members
having sliding bearings about said screw-
rods in which said screw-rods are journaled,
collars received about said screw-rods, means
for limiting endwise movement between said
collars and screw-rods, toggle-links between
said collars and said last nemed clamping-
member, and means_for operating said tog-
gle-links, substantially as described.
7. Ina clamping apparatus, the combina-
tion of o main frame, o screw-rod journaled
in said frame, a clamping-member having
connection with said serew-rod, & mating
clamping-member, link-mechanism having
connection with said mating clamping-mem-
ber, and said screw-rod for causing relative
movement between said mating clamping-
member and screw-rod and.for causing the
clamping strain Dbetween sud clamping-
members to be excrted through said screw-
rod as a tension-member lengthwise of said
serew-rod, and means for operating said
link-mechanism, substantially for the pur-
pose described,

Tn testimony whereof, I have signed my
nmme hereto in the presence of fwo sub-
scribing witnesses.

JOHN R. THOMAS.
‘Witnesses: .

Hareer 8. Roés,
Rrcmarp D. Coan.

Copies of this patent may be obtained for five cents each, by addressing the # gommisstoner of Patents,
‘Washington, D. ¢.”
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UNITED STATES PATENT OFFICE
2,541,508
CLAMPING SAWHORSE AND WOREBENCGH
Roberi B.. Fleming;, Dallas, Tex..
Application September 9, 1948, Serial No. 48,367

1 Claim,
1

This invention relates to sawhorse workhenches.

It is an object of the invention fo provide a
sawhorse workbench which: is particularly suit-
able for use by those who. only occasionally: do
woodworking. or repsir’ work: in their home or
workshop, and which provides a substantial:planar
working surface or. tabletop and a vise or clamp-
ing means. for clamping work in position for
sawing, planing, etc:

It is- & particular object of the invention to
provide a. sawhorse workbench. with an extensive
horizontal planar work. surface having: incorpor-
ated therein clamping means arranged to hold
work-pleces in position for planing, sawing and
the lke; said clamping means forming a: part of
the sawhorse and workbench.

A further object of the invention is to provide
a sawhorse workbench, of the character de-
seribed, which is simple in structure and which
may be sold and shipped- “knocked down,” and
which may be readily and: easily assembled by
the user to:provide a1igid substantial. workbench
and vise:

Anocther object of the invention is to provide
in a sawhorse workbench means for storing. or
separating serews, neils: and the: like in a posile
tion accessible to the user.

Additional objects .and advantages of the in-
yention will readily be: apparent from the read-

ing of the following description of a device con- ,

structed. in: accordance: with. the. invention, and
reference to-the accompanying drawings thereof,
wherein:

Plgure-1 is an isometric view of a sawhorse

swvorkbench cohistructed. in accordance with the ,

invention,

Rigure 2 is a transverse.vertical sectional  view
taken through one of the clamping members
of the sawhorse,

Figure 3 is a plan view of the work suxface of
the sawhorse, and

Figure 4 1s a transverse. vertical sectional view,
similar to Figure 2, of a modified form of the
clamping means for the sawhorse workbench,

In the drawings, the numeral |0 designates gen~
erally g.sawhorse workbeneh.in.its enfirety. The
sawhorse includes the usual angulerly disposed
palrs of legs | | converging at their upper ends and
ioined to longitndinally extending spaced vertical
hrace members 12 and {3 having a palr of simi-
Jarly spaced horizontally disposed tabletop mem-
bers {4 and 1§ secured to the upper edges thereof.
The tabletop member {4 is secured to the verticsl
prace member {2 50 as to extend horizontally
outward from the upper end of said’ vertical
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brace member in substantially an inverted L-
shepe in cross section;. while the horizontal table-
top member: {5 is.secured at its inner end to the
upper ‘edge: of the vertical brace member {3 s0 as
to.extend horizontally outward therefrom in. an
oppositely directed.inverted L-shape. Supporting
spacer members (8. are secured hetween each
pair of -legs {! soas to abut against the lower
edges’ of the vertical brace members (2 and 13
to support the same against downward movement.
The npper end portions of the legs il are prefer-
ably fAtted within upwardly and inwardly slopping
graoves. 7 formed in the outer surfaces of the
vertical: brace members 12, and 13, as clearly
shown in Figures 1 and 2. Each pairof legs is
secured: to sald. brace members by screws {8 ex-
tending through the leg members into the brace
members and are urged- together at their upper
ends by means of a tie bolt 19 which extends
through each pair of legs above the spacer mem-
bers- (5. and immediately below and prefersbly
abutting the Jower edges of the vertical brace
members.

The legs are connected to the brace members af
points: spaced inwardly from the ends. of such
brace members, and it is preferable that a sub-
stantially. U-shaped reinforeing strap 20 of steel
or thre like: be: secured: by screws or otherwise to
the projecting end portions of the- vertical brace
members (2 and %, in the manner {ustrated
in Figures: 1 and 2, for securely bolding said
vertical brace-members in proper spaced vertieal
positions. The reinforcing members are provid-
ed with. lateral extensions 24 which project hori-
zontally benesth the tabletop members (4 and
£5: for: supporting sald horizontal $abletop mem-
bers- against downward deflection. If desired,
spacer blocks 22 having. their outer ends relieved
to-provide: spacing shoulders 23 thereon may be
secured to the lower edges of the vertical brace
members {2 and- |3 at spaced points in the man-
ner. Hustrated in. Figure 3 for assuring that the
lower edge portions of the brace members are held
in spaced relationship. The bracing shoulders 23
engege the lower Inner surfaces of the verdical .
brace members to- prevent the brace members
from. being forced: together, and the relleved or
reduced. outer pertion of the brace members are
secured:-by bolts-er-screws or the-like to the lower
edge of the.vertical brace- members.

The space. 25. between the vertical brace mem-
bers. 12 and {3. constitutes. the. mouth of a vise,
and a.vertically disposed movable clamping plate
or. block. 26. is. adjustable. laterally in said vise
mouth or space. The.clamping block is adjusted
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by means of an elongate adjusting or clamping
bolt 27 having an eye 28 or the like at ifs outer
end, which bolt is threaded through the rein~
foreing clamp 20 and through s threaded boss
29 secured to the inner surface of said reinforc-
ing clamp by welding or otherwise, whereby the
bolt may be longitudinally adjusted. The ad-
justing bolt extends on inwardly through an open-
ing in the vertical brace member i2 and is pro-
vided with & head 30 at its inmer end which is
rotatebly mounted in a socket member 31 secured
in a recess in the adjustable clamp member 26
by means of screws 32, as clearly shown in Figure
9. It will be seen, therefore, that the adjusting
boit 27 may be rotated to move this clamping
block 98 laterally within the vise mouth 25 be-
fween the upright brace members 12 and {3 for
clamping planks, doors, or other work in the
mouth bstween the clamping block and fhe up-
right brace member 13.

The horizontal tabletop member (4 extends
inwardly into the space or opening 25 a distance
equal to the thickness of the clamping ‘block and
is cut away ab its inner edge adjacent the clamp
block 26 to permit the block to move into the
recess 35 so cub away so that the clamp block
forms 2 continuation of the upper horizontal
surface of the tabletop member i when in a
fully opened position, as clearly shown in Figures
1 and 2. ‘The clamping bolts 27 are provided at
each end of the sawhorse workbench, as best
shown in Figure 1, and a clemping block 26 is
likewise provided at each end of the sawhorse

_-and is arranged to be retracted into a recess 38
formed in each end of the tabletop member 4.
‘However, if desired, instead of separate clamping
‘blocks 26, o single elongate clamping member
may be mounted upon the adjusting bolts 27,

whereby the clamping member may extend

throughout the lengih of the gap or space 25
forming the mouth of the vise in the sawhorse
workbench, Furthermore, if desired, the clamp~
ing member may he disposed so as to be with-
drawn below the inwardly projecting inner edge
portion of the upper tabletop member {4’, as
clearly shown in Flgure 4, whereby the tabletop
member is not cutaway or interrupted and pre-
sents s smooth upper surface at all iimes. The
clongate single clamp block will, however, be
movable toward the upright brace member 13 be-
lot the lower surface of the horizontal tabletop
membars {8’ and 15 to clamp material In the
opening 25 hetween thie upright members (2 and
{2. When the clamping member is retracted, it
will be withdrawn completely beneath the in-
wardly projecting 1ip portion of a tabletop mem-
ber 14’, a3 clearly shown in Figure 4,

Manifestly, if deslred, fhe U-shaped brace
members 20 may be omitted, and the threaded
hass or nub 28 may be mounted on the inner sur-
face of the upright brace member {2 for provid-
ing means for longitudinal adjustment of the bolt
27 to adjust the clamping block 26 in the vise
mouth.

It is preferable that a horizonisl tray 40 be
securad betwesn the legs {1 of the sawborse work-
pench at a point spaced below the lower edge of
the verlical brace members {2 and 3. The iray
is provided with peripheral flange members Af,
and with dividers 42 on its upper surface for
dividing the tray into sections for receiving and
storing screws, nails, bolts and the like. The tray
serves to maintain the lower portion of the legs
in proper spaced relationship.
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The sawhorse workbench may be partially as-
sembled by connecting the vertical hrace mem-
bers and horizontal tabletop member between the
U-shaped clamp or brace straps 26, and the legs
it and horizontal supporting spacer members 16
may be separately assermbled and the entire de-
vice packaged in a small space for shipment.
The complete assembly of the legs upon the ver-
tical brace. members and the tray between the
legs, in the manner iltustrated in the drawings,
may be completed by inserting the screws {8 and
the bolts 19 to secure the legs in place in the
recesses 11 in the brace members and by securing
the tray between the legs. The sawhorse work-
bench is then ready to use. .

It will be seen from the foregoing that a saw-
horse workbench is provided which has an exten~
sive horizontal tabletop providing & large pianar
work surface, and the space between the verteal
brace members provides a vise mouth in which
work may be clamped by means of the clamp
members and clamping bolts 27, for planing, saw-
ing and the Hke. It will also be seen that the
device may be used in any manner in which a
sawhorse or small workbench may be used, the
projecting portions of the tabletop members pro-
viding means for securing varfous tools to the
workhench in the usual manner.

It will be seen slso that the device may be
made of hard or soft wood or metal or the like,
i1 desired, or any desired combination of such
materials. It will also be seen that the sawhorse
workbench is readily adapted for shipment in
*knocked down” cendition and may be essily and
quickly assembled by the user. Also, the work-
bench is provided with a space for storing or
nolding screws, natlls, bolts and the like, so as 1o
e accessible and handy for the user of the work-
bench. The workbench will also be seen to be
small 6nd easily transported and stored, and yet
it provides a large satisfactory working surface
and a suitable clamp or vise.

While certaln uses have been hereinbefore
mentioned for the sawhorse workbench, it is to
be understood that it may be used wherever suit-
able as a sawhorse, or as & support, or as a work-
bench, or as & standing platform or the like, and
that no limitation as to use is to be implied or
inferred.

The foregoing description of the invention is
explanatory only, and changes in the defails of
the construction illustrated may be made by those
skilled In the art, within the scope of the ap-
pended clalm, without departing from the spirit
of the invention. .

What T claim and desire to secure by Lebters
Patent is: !

A sawhorse workbench including, a pair of
elongate longitudinally extending vertical brace
members spaced apart laterally, legs secured to
said brace members at poinis spaced inwardly
from the ends thereof for supporting the brace
members, & pair of elongate horizontally disposed
tabletop members each carried by one of the ver-
tical bracé membexs and spaced laterally from
each other whereby an elongate Jongitudinal ex-
tending slot is formed between the pairs of table-
top members and brace members, &.clamping
block disposed in the slot between the vertical
brace members with its upper edge horlzontally
aligned with the upper surface of the tabletop
members and adjustable laterally in said slot for
clamping work therein, and an adjusting screw
carried by one of said vertical brace members
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and engaging the clamping block for positively UNITED STATES PATENTS
adjusting and holding and securing the clamping Number Name Date
Pblock in adjusted posttion. 1,191,687 Gillett Jul .

) A0 - y 18, 1916
ROBERT B, FLEMING. 1,404,266 Jan. 24, 1922
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11 Claims.
1

. This-invention relates to a folding workbeneh.
- pmong the objects of the present invention is
to provide such & workbench made of a num-
ber of standardized shapes, preferably of wood,
{nterconnected by standardized Hardware and
constructed and arranged so that the relatively
shifteble parts thereof may be moved to open
position to form & workbench, or shifted o a
second position where the front legs of the work-
bench ewing upwardly to folded position; and
wherein the flat horizontal surface of the work-
pench may.swing downwardly to an inclined posi~
{ion ang be held thereat so as to provide 8 draw-
ing board or table, and also wherein the various
members of the workbench are adapted to foid
into” a8 compact closed casing for shipping or
for storage purposes. .
~ Yet another object of the invention resides in
‘providing 2, ‘folding workbench having & pair
of front legs adapted to hinge upwardly to the
underside of the horizontal table portion of the
workbench and wherein the table portion itself
is hinged to swing downwardly in & vertical posi-
tion adjacent the rear vertical legs of the work-
pench, and wherein ‘also the workbench ls pro-
vided with s rear hinged shelf adapted to swing
forwardly snd dowbwaxdly over the top of said
ddwowardly swung platform portion to form with
thie downwardly swung platform portion & com-
plete casing whereby fhe workbench Is folded to
g,compact.fom for storage or shipping.
. Yet another object of the invention resides in
pro_viding a folding workbeénch having the varl~
oui characteristics disclosed n the appended
Specification and shown in the
drawings. . .
These and other objects of the jnvention will
be apparent from & perusal of the following
specification when taken in connection with the
accompanying drawings, wherein:.

Figure 1 is perspective view of the work-
pench when unfolded to open position;

Figure 2 1s a side view of the same with the
front board removed to show the underiying con-
struction;

Plgure 3 iz a view showing the horizontal
working surface swung downweardly to vertical
position;

. Pigure 4 is a view showing the rear upper shelf
of the workbench SWung downwardly to closed
position;

Figure 5 is a similar view with the end
placed in position and secured fogether,
instance, by sCIeWS; .
~ Figure 6 is & sectional view taken on the line
§--§ of Figure 4; 2 .

‘boards
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accompanying 7
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Figure 7 is an exploded view Of the varlous
parts of the-workbench;

Figure § is & somewhat skeleloh view of the
understructure of the workbench; - .

“Figure 8 s a-section taken on the tine §—8 of
Figure 8; Tl

Figure 10 is a section taken on the ling {010
of Figure 8;

Figure 11 is a view showing the manner in
which the workbench is modified to make & draw-
ing board; and =

Figure 12 is a sectionai view taken on the
line $2—i2 of Figure 11

‘Referring now 1o the drawings in detal], the
workbench comprises & pair of upright wooden
jegs 2 and 4 which may be of any desired €ross
gectlon, but are generally of the general shape
and- configuration of short lengths of fwo by
fours. These legs are arranged in spaced telan
tion ab the rear corners of the workbench.” Re-
ferring to Figure 8, it will be seen that-the fop
portions of the legs 2 and 4 are rigidlyinter>
connected to the outer ends of o back board 8
by corner brackets {8 and 2. This back board
8 may be rigidly fastened to a building wall 14
by mesns of screws or other fastenings (8. It

is to be noted that the back board 8 rises ehove

the upper ends of the rear legs 2 and 4. Rigidly
attached to the inner upper walls of the rear
legs 2 and 4 are two pivot blocks 18 and 22 which
have forwardly curved walls 22 and 24 and are
provided with openings 26 and 28 for pivot pins.
A two by four, such as §, is disposed hotween the
jnner wall portions of the blocks 18 and 20 and
1s rigidly connected to the front face of the back
board 8 by means of the screws i8. Agdditional
corner brackets 3¢ and 32 risldly interconnect
the outer ends of the two by four 6 with the
blocks {8 and 20, By means of this construction
the entire rear assembly s rigidly interconnected.
Pivotally sttached to the blocks (8 and 20 are
two pivotally mounted side frames 34 and 36.
The rear ends of these side braces are suifahly
curved and are spertured as at 28 and 40 to re-
ceive pivot pins 42 and 44 which psss through
the apertures 26 and 28, and 38 and 40, of the side
frame members whereby the side frame members
34 and 36 can swing about the pivet pins 42 and
44, The forward ends of these frame members
34 and 36 are rigidly interconnected to a front
frame member 48 at the corners by means of
the metal brackets and screws 48 and 50. Addi-
tional spacer blocks 52 and 54 are provided to
space the two forward legs depending from these
the front face of the front cross

member 46 and the forward ends of the sidé
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frames 34 and 35 and also to support the plvod
pins 56 and 58 which pivotally support the front
legs 60 and 62 therefrom. These front legs, as
shown, are preferably L-shaped in cross section,
being formed by two right angularly disposed
boards - suitably interconnected by screws and
the corner brackets 83, as shown in Figure 10.
The top wall portions 64 of these front legs are
curved as shown in Figure 8. Each of the side
boards &4 of the front legs is shorter than the
complementary front board of each leg, so that
when the legs are swung downwardly into open
position, the boards 61. being cut away will rest
under the side boards 34 and 36.

A hinged shelf member is provided for the rear
of the workbench. This comprises & rear back
poard 68 and a right angularly. disposed- shelf
board 70, These boards are suitably intercon-
nected - by screws and disposed in normal L-
shaped arrangement. The bottom portion of the
side edees of the back hoard £8 have affixed thers~
{o the flat metal hinge members 72 and 74 hav-
ing rounded head portions 16 which are pivotally
attached as at 8 to the ends of the back portion
§ whereby this shelf-lke bracket may either be
disposed in vertical upright position as shown-in
Figure B or may be swung {o 8 horizontal position
as shown in Figures 4, 5 and 6. In addition, fixed
to the rear building wall 14, see Figure 11, is a

horizontslly disposed strip 86 which is adapted to 7

overlie the open position of the horizontal shelf
board 10 in such a manner that when the work-
bench is moved rearwardly into position against
the rear wall with the shelf-like portion 6870
in raised verticsl position, the horizonfal shelf
portion T8 will directly underlie the horizontal
strip 86 which will hold the shelf-like portion T¢
in vertical position,

The upper surfaces of the blocks {8 and 20 are

provided with upstanding dowel pins 84 which

sexrve to-register with holes 88 in a loose board
§02 which loocsely overlies and resis upon the
upper surfaces of the blocks 18 and 20, as shown
clearly in Flgure 1. The rear edge (04 of this
loose board contacts the front face of the verti-
celly disposed rear board 8.

A top panel (86 for the bench provides a work-

ing surface and is fixed fo the upper sirfaces of
the side frame members 34 and 36 by screws and

Hes In a horizontal plane flush with the top sur- .

face of the loose board 102, The front edge 108
of the top panel {06 extends forwardly to a posi-
tion shown in Figure 1 whereby the front edge
188 is in alignment with the front vertical sur-

face of the legs 68 and 62, In addition, the front &

edge 108 of top panel {06 is provided with a set
of hinges ! {9 which hingedly connect with o drop
penel 112 which forms & frond surface for the
bench, This front surface is provided with a
fnotched handhold {4, Both the back panel (02,
top panel 186, and the front panel [i2 are pro-

- vided with spaced holes such as {18 to receive
pins acting either ag means to fix gauges or
clamps for holding work pieces in place.

In order to convert the workbench io.a draw-
ing table, as in Pigure 11, the legs 60 and 62 are
folded upwardly into horizontal position as shown
in Figures 2 and 11 and a pair of side bars or
strips (18 are provided which are adjustably se-

cured in & serics of holes 22 on the side mem- 7

bers 34 and 36 by means of wing nuts 124 and
126 and cither one will receive an clongated leg
128, there being one on each side, the Jower end
of which is adapied to rest in the junction of
the floor 130 and wall 4 just to the rear of the

G

13

4

leg members 2 and 4 whereby the table top (06
may be held at any adjustable angle by shifting
the support members {18, It will be noted that
in this position the forward end of -the support
member 148 forms an additional support for the
now raised position of the hinged front board
t12 which is thus-swung up to a position flush
with the plane of the top panel 1086, thus forming

- & continuation of the top panel 1068 and making

it & larger working surface for tbe inclined draw-
ing table.

The first step-in folding up the workbench is
to fold up the two front legs from the position
shown in Figure 1, the legs being pivoted about
their pivots and moving in the direction of the
arrows arcuately and upwardly to s position as
shown, in Figure 2, wherein the legs dre folded
directly underneath the top surface (08 and
behingd the frout panel {12 which is held down by
screws in Figure 1. The next operation -is to
Swing the front board 06 and ‘the legs folded
thereunder from a horizontal position to the posi-
tion shown in Figure 3, whereby the side supports
34 and 36 will swing down into contact with the
rear legs 2 and 4, as shown in Figure 3, the front
legs being in foldéd position as shown in dotted
lines in Figure 3. In this folded position blocks
132 and {34 form stops for the Iinwardly shifted
position of the members 34 and 36, Next, as
shown in Figurg 6, the rear shelf Is moved from
the dotted line position of Figure 6 down to the
full Itne position to close the top. Tt will be noted
that the front edge of this shelf contacts the rear
edge of the panel 106 in this position. The front
penel {62 in this position forms a continuation
of the plane of the panel 106, Next, the two side
elosure members 13§ and 138 are placed in posi~
tion as shown in Figure 5 and attached thereto
by serews {40. It is to be noted that thege side
boards {36 are suitably notched as at 144 in order
to permit the projecting ends'of the back board
8 to le flush with the flush outer walls of these
side boards {36 and 138. The whole combination
‘when it is folded together forms a hox-like struc-
fure adapted to be held together by suitable wood
screws. It will thus be seen thai the folding
workbench, when folded into positlon as shown
in Figure 5, may he put away in a compact form,
or may be compactly shipped in this condition.

‘When the workbench'is suitably mounted and
in position as shown in Flgure 1 it is adapted to
sccommodate different types of work fittings such
as a metal vise, and also fo provide dowel sup-
ports for pesitioning miter boxes and the like. It
also may be adapted for fittings to support tools
such as grinding or cutting implements, and in
addition the. back portion may form a shelf to
support materials used in connection with the
aforementioned devices. If also may be used for
supporting large frame pieces, such as windows,
which are to be held in rigid position while the
operator is performing some process thereon, such
as planing or sawing.

Obviously the invention is not Hmited to the
specific details of construction disclosed herein
but is capable of other modifications and changes
without departing from the spirit and scope of
the appended claims.

Having thus described the invention, what is
claimed as new and desired to be secured by Let-
ters Patent is:

1. A folding workbench comprising a pair of
corner rear legs, & rear frame rigidly intercon-
necting the same, & palr of top side members piy-
otally connected o said rear frame, means inter-
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connecting and rigidifying said side frame mem-
bers, & pair of front legs pivotally connected to the
front ends of said’
said legs swing about horizontal pivots from .2

vertieal position fo 8 horizontal position, & bench

top rigidly earried by said side frame members, &
hinged extension for sald bench top hingedly con-
nected thereto for swinging into & plare at right

side frame members whereby '

angles to the plane of the bench top, and a shelf -

member of substantially L-shaped formation
hingedly connected to the rear.of said back frame
member. whereby said shelf member may be

10,

swung to vertieal upright position {0 ‘have the .

angled portion thereof directly overlie and He
parallel to the rear portion of the work surface

of the hench, or wherehy when the legs have been .

folded upwardly and the bench working surface

has been swung downwardly parallel to and ad- -

jacent the rear legs, said shelf member may be

swung downwardly info position to close the top; 2

of said bench whereby said hench may be folded
into substantially a compact rectanguler forma~
tjon for shipping or storage.

2, A folding bench comprising a pair of rear

legs, a Year Cross support interconnecting sadd~
pivotally:

rear legs, 2 pair of side frame members

connected to sald rear leg structure to swing

about horizontal pivets, ‘a front frame member
rigidifying and interconnecting the side frame

members,-a pair of front legs each pivotally con- 3

neeted to the front leg structure to swing abouf

horizontal pivots, & bench top connected to sald

side frame members whereby said pench may fold
from an open position to 8 closed position where-
in the front legs swing upwardly into parallelism

beneath the bench top, and whereby the bench:

top may be swung downwardly inte parallelism T

with the rear leg members, and means pivotall
disposed on the rear leg structure for closing tih_’e
space between the folded bench top and said rear
leg structure whereby to provide a substantially

rectangular folded structure for the bench for. ;

shipment or for storage.
3. A carpenter or working bench having four

legs, a top, and an upright shelf at the rear, the, d

front legs being pivotally connected to fold sub- ..

stantially paraliel to the top surface of the ‘berich
and parallel to the rear of the bench, and the top
surface of the bench being pivotally intercon-

nected to swing into a position parallel with the &

rear logs, said rear leg structure ‘having a pivotally
connected rear shelf adapted to fold downwardly

toward the upper surface of the rear legs and with .

respect to the
pact, substantially rectangular figure, and a pair
of side boards adapted to enclose the side ends
of the folded structure and adapted to be con-
nected to the structure by suitable fastening
means. e

4. A working bench having rear legs and &
rigidifying rear leg structure, a palr of sidé frames
pivotally connected to seld reer leg structure,
means for rigldifying sdid side frames a plang
working surface for the top of said bench, a
hinged extension pivotally connected to the front

folded bench top fo form & com- -

i

- hy said

[
reat leg-cross support, & board meinber defach-
ably overlying the upper ends of seld rear leg
strncture, & pair of side frame members pivotally
conmected to sald rear leg structure, sald side
frame members being rigidly connected at the
front to provide a {ront leg support, & pair of
jegs connected to sald front leg support to swing
to-open position thereunder, & bench top mount-
&8 upon seid side frame ‘members. with its rear
édge lying in the plane of the board, and & shelf

- meémber pivotally connected to said rear leg struc-

$ure and having an angularly disposed portion
adapted to overlie the board in paralle] relation.

b. A foldable working bench comprising & pair
of rear legs and a xigidifying, intereonnecting,
reéar leg cross support, & board member detach-~
ably overlying the upper ends of seid rear leg
structure; a pair of side frame members pivotally
connected to sald resr leg structure, said-side
framc mémbers beirig rigidly connected ab the
front to provide a front leg support, & pair-of

‘Jegs connected 1o said front leg support to swing

3 open position thereunder, & pench top mounted
upon said side frame members with itg rear edge
ying: in the plane of thé hoard member, and &
shelf member pivotally conpected to said rear
leg. structure and having an angularly disposed
portion adepted to overlie the board member in
paralle] relation, said front jegs when swung up-
wardly permitting the bench top to be swung
downwardly, said shelf member being swingable
downwardly o overlie the loose board member
and with the angulax shelf portion lying parallel
to the surface of the folded berich top.

7. A folding workbench comprising a pair of
corner rear legs, & rear frame rigidly intercon-
necting the same, 8 palr of top side members pive

‘otally connected to said rear frame, means inter~

connecting and rigidifying seld side frame mem-
bers, & pair of fromt legs pivotally connected to
the front ends of said side frame members where-
legs swing about horizontal pivots from a
vertical position to a horizontal position, s bench
top rigidly earrled by sald side frame members,
and a shelf member of substantially t.-shaped
formation hingedly connected to the rear of said
back frame member whereby said shelf member
may be swung to vertical upright position to have
{he angled portion thereof directly overlie and
ile parallel to the rear portion of the work surface

-of the bench, or whereby when the legs have been

folded upwardly and the bench working surface
has beer swung downward!ly parallel to and sdja-
céntthe rear legs, sald self member may be swung
downwardly inte position to close the top of
said bench whereby sald bénch may be folded into

.- substantially a compact rectangular formation
. “for-shipping or starage.

cgn

63

edge of sald working surface, & palr of extension -

blocks. adjustebly connected to said side frame
members, and & patr of front legs plvotally con-
nected to said side frames, said extension blocks

supporting the top extension in & position fush..¢!

with the plane of the main working surface, said
front legs being adapted to hold sald entire top
and ifs extension in inclined position.

5. A foldable working bench comprising & pair

of rear legs and a rigidifying, interconnecting,

30,

B

8. A folding work bench comprising & rear
frame, & {ront frame pivotally connected to satd
rear frame, a palr of fron legs pivotally connect-
ed to the front end of said front frame, said fron$
legs being pivotable to & supporting position and
to a position parallel to the top surface of said
front frame, and a shelf member of substantially
L-shaped formation hingedly connected to the
year of said rear frame whereby said shelf mem-
ber may be swung to vertical upright position fo
have the angled portion théreof directly overlle
and lie parallel to the rear portion of the surface
of the bench, or whereby when the legs have been
foldéd upwardly snd the front frame has been
awung downwardly paraiiel to and adjacent the
reéar frame, said shelf member may be swung
downwardly into position to close the top of said
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bench whereby sald bench may-be. folded into
substantially a - compact rectangular formaﬁon
for shipping or storage.

-9, A foldable work bench comprising a verﬁ—
cally disposed rear frame, a front frame pivotal-
ly connected to sald rear frame and providing &
plane work surface, & pair of legs pivotally mount-
ed on the forward side of sai@ front frame for
holding said front frame in 2 position in which
the work surface is substantially horizontal, and
a shelf member pivotally connected to sald rear
frame and having an angularly disposed portion
adapled to overlie the horizontal top surface of
sald rear frame, said legs when awung upwardly
permitting the bench {op to be swung downwardly
in a position substantially parallel to said resr
frame, said shelf member being swingable down-
wardly fo overlie the top of sald rear frame with
the angularly disposed portion of the shelf mem-
ber lying parallel to the ‘work surface of the front
frame,

10. A folding work bench comprising a-rear
leg structure, a pair of foldable side arms pivot-
ally mounted on-said rear leg sfructure, a pair
of front legs pivolally mounted adjacent the front

ends of said side arms, a bench top carried by said

side arms and of a width to its frout edge less
than the height of said rear leg structure, and a
bench fop extension hinged {0 the forward edgeof
sald bench top and disposed ab tight angles there-

]

55
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8

fo when the bench'is open with the bench top in
substantially horizonta] position, and sald exten-
sion lying in the plane .of said bench top when
the bench'is closed with the bench top substantial«
1y paraliel to said rear leg structure to form with
said bench top a front closure for the folded
structure down to the bottom of said rear leg
structure,

11, & folding work bench as claimed in elaim
10, wherein means are provided for engaging said
extension and adjacent portiong of said bench top
to maintain the sald bench top and sald exten-
sion 4in- substantially coplanar relative positions.

CHARLES O. LARSON.
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PUSH BUTTON SWITCH

BACKGROUND OF THE INVENTION

The present invention is directed towards an im-
proved push button switch, and more specifically to an
improved push button switch with a highly desirable
tactile feel.

Prior art push button switches normally include a
mechanical switch having a stationary and a moveable
contact and a push button connected to the movable
contact. The movable contact is ordinarily biased into 8
normally open position and is closed when the operator
of the push button switch depresses the push button and
thereby moves the movable contact into the closed
position.

Tt is highly desirable that push button switches of this
type have a positive tactile feel wherein the operator of
the switch unequivocally knows whether or not he has
depressed the switch sufficiently to close the mechani-
cal switch; that is, the switch should give the operator
of the switch sufficient feedback to know whether or
not he has closed the switch. This is especially impor-
tant if the push button switch is located in & room which
is remote from loads {e.g. lamps) being controlled.

To assure the operator of the switch that he has
closed the electro-mechanical switch, it is also impor-
tant the electro-mechanical switch closes properly irre-
spective of the specific location on the push button
switch which is depressed by the operator of the push
button switch.

BRIEF DESCRIPTION OF THE INVENTION

In order to achieve the foregoing and other desired
results, the present invention is directed towards a push
button switch, comprising:

a face plate having a front surface, a rear surface and
an opening extending from said front to said rear sur-
face, said opening having a geometric center as viewed
from a position in front of said face plate;

a push buiton located in said opening;

first means for resiliently coupling said push button to
said face plate with at least a portion of said push button
being biased against a stationary surface which is lo-
cated rearward of said front surface of said face plate
and such that said push button can be moved rear-
wardly by the operator of said switch;

a normally open electro-mechanical switch having a
stationary contact and a movable contact which is mov-
able between an open and a closed position, and biased
against a portion of said rear surface of said push button
by second means, separate from said first means, said
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2
portion being located at approximately said geometric
center of said opening;

said push button, said face plate, said coupling means
and said electro-mechanical switch cooperating to.en-
sure that whenever the operator of said push button
switch depresses. said push button at a first location
which i3 removed from said geomtetric center of said
opening, said push button will contact said stationary
surface at a second location on the opposite side of said
center of said opening relative 1o said first location.

The stationary surface is preferably the rear surface
of the face plate and surrounds the entire periphery of
the opening. The push button preferably has a recessed
flange section which is biased into contact with the
stationary surface by the coupling means. The coupling
means comprises first and second resilient members
which respectively contact said push button on opposite
sides of said center of said opening.

The invention is also directed towards a push button
switch, comprising:

a face plate having a front surface, a rear surface and
an opening extending from said front to said rear sur-
face, said opening having a geometric center as viewed
from a position in front of said face plate;

a push button located in said opening;

means for resiliently coupling said push button to said
face plate with at least a portion of said push button
being biased against a stationary surface which is lo-
cated rearward of said front surface of said face plate
and such that said push button can be moved rear-
wardly by an operator of said switch;

a micro switch having a stationary contact and a
movable contact, said moveable contact being move-
able between an open and a closed position and biased
against a portion of a rear surface of said push button,
said portion being located at approximately said geo-
metric center of said opening, said micro switch pro-

.ducing a mechanical shock upon closing of said station-

ary and moveable contacts thereby providing tactile
feedback to the operator of said push button switch;
said push button, said face plate, said coupling means
and said mechanical switch cooperating to ensure that
whenever the operator of said push button switch de-
presses said push button at s first location which is
removed from said geometric center of said opening,
said push button will contact said stationary surface ata
second location which is on the opposite side of said
center of said opening relative to said first location.

In order to enmsure that the push button is not de-
pressed a distance which might injure the mechanical
switch, at least a portion of a heat sink to which the face
plate is coupled is located below the push button and
limits the rearward movement of the push button,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the front, top and side
surfaces of a push button switch constructed in accor-
dance with the present invention;

FIQG. 2 is an elevational view of the front surface of
the switch of FIG. 1,

FIG. 3 is a top view of FIG. 2.

FIG. 4 is a side view of FIG. 2.

FIG. 5 is 2 cross-sectional view of FIG. 2 taken
across the section line 5—35 in FIG. 2.

FIG. 6 is 2 cross-sectional view of FIG. § taken
across the section line 66 in FIG. 5.
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DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the drawings wherein like numerals
indicate like elements, there is shown in FIGS. 1-6 a
push button switch constructed in accordance with the
principles of the present invention. The switch prefera-
bly takes the form of a wall-mounted switch which can
be mounted to a standard switch wall box. The overall
appearance of the switch is very similar to the appear-
ance of a slide dimmer switch shown in U.S. Pat. No.
3,746,923 dated July 17, 1973 with the exception that
the dimmer slider has been replaced with 2 push button
190. Slide dimmers of the foregoing type utilize a triac
or similar controllable conductive device and thereby
require the use of a heat sink to dissipate the heat cre-
ated by the triac. While a heat sink of this type is not
required for the simple push button switch of the pres-
ent invention, the presently preferred embodiment in-
corporates such a heat sink 18¢ in order to ensure 3
similar appearance to the slide dimmer and to make it
possible to utilize as much common inventory as possi-
ble.

A face plate 184 is releasably coupled to the front
surface of the head sink 180 whose rear surface supports
an insulation housing 181 which preferably houses the
stationary and movable contacts 216, 215 of the me-
chanical switch forming part of the push button switch.

An opening 183 is formed in the face plate and re-
ceives the push button 190 which effectively closes the
opening, As best shown in FIGS. 5 and 6, the push
button 190 is provided with an enlarged annular flange
191 which abuts against the interior of opening 183 to
hold the outer surface of push button 190 flush with the
outer surface of plate 184.

Two insulation support members 200 and 201 are
appropriately secured to the inside surface of plate 184
as by cementing. Members 200 and 201 have leaf-spring
members 202 and 203, respectively, secured therein
which leaf springs press against the right-hand surface

. of push button 190 as viewed in FIG. § to force flange
191 toward contact with the opposing interior surface
185 of plate 184. Thus, push button 190 is secured in
position and fits closely within the opening 183 but can
be depressed against the biasing force of springs 202 and
203.

Also note that annular flange 191 is relatively thick
and dimensioned such that its rear surface will come
into contact with the raised top section of fins 212 if
sufficient force is applied to button 198, By properly
dimensioning the thickness of button 190 and flange 191
as well as the height of fins 212 of the heat sink 180, the
switching device 210 (described below) will be pro-
tected from damage due to overtravel beyond its me-
chanical limit, since the button travel is forcibly stopped
when the rear surface of buttor 190 comes into contact
with fins 212. Even extremely high force levels on but-
ton 190 can_easily be absorbed at this relatively large
interface, and switching device 210 is thereby protected
from abuse.

As best shown in FIGS. 5 and 6, the switching device
210 is contained within the insulation housing 181, and
can be & conventional microswitch which has a project-
ing plunger 211, the plunger projecting from the hous-
ing through an opening 182 in the heat sink 180. The
plunger 211 is conventionaily biased toward the button
190 (m the direction shown as I in FIG. 5) by resilient
means within the device 210, these resilient means being
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shown schematically at 219 in FIG. 5. The depression of
the plunger 211 causes the internal contacts, schemati-
cally shown in FIG. 5 as contacts 215 and 216, to en-
gage one another. This engagement takes place with
relatively little axial motion of the plunger 211 (less than
about 1 millimeter) and is accomplished with relatively
small actuating force (of the order of several ounces).
The contacts 215 and 216 are then connected to the
leads 217 and 218 (FIG. 5) which are taken through the
insulation housing 181. These leads are preferably cou-
pled to a control circuit such as that described in parent
application Ser. No. 541,368, now US. Pat. No.
4,563,592, to control one or more load devices. Note
that in FIG. 5 there is also schematically illustrated a
positive temperature coefficient resistor 161 which is
contained within the housing 181 and which protects
the mechanical switch comprising contacts 215, 216
from high currents which might result from wiring
errors.

As a result of the novel structure shown in FIGS, 1 to
6, the remote switch can be operated by the depression
of the relatively large area push-button switch operator
199. The push button in the preferred embodiment is
about 1 inch in width by 1} inches in height. It engages
the plunger 211 at its center. Because of the short actu-
ating motion needed for the plunger 211 in order to
close contacts 215 and 216, an operator can press the
push button 190 at any point on its exposed surface area
to obtain the necessarily axial movement of plunger 211
to cause operation of the remote switch device. That is,
even though the push button 190 may attempt to rotate
or tilt during operation, its center will still move suffi-
ciently to operate the plunger 212 to contact-closed
position.

As a result of the foregoing, whenever the operaior
of the switch depresses a portion of push button 190
which is located off center from plunger 211, a portion
of the front surface 213 of the flange 191 (FIG. 5) which
surrounds the periphery of push button 190 contacts the
rear surface 185 of the face plate 184 at a location lo-
cated on the opposite side of the plunger 211 from the
point where the operator contacted the push button
190.

Also note that the button and face plate are parts of &
single subassembly, so that the face plate may be re-
moved, as for assembly or installation purposes, and the
button remains attached to the face plate, so that re-
assembly is very simple. Also, this reduces tolerance
problems between the button and face plate location.
Further, this design allows the use of a button which
does not protrude above the surface of the face plate,
enhancing the aesthetic appeal of the design.

It will be noted particularly in FI1G. 6 that the heat
sink 180 can be reduced in width by breaking it off at
notches 220 and 221, for example, for gang-mounting
purposes. Either one or both sides can be broken off.
With both sides intact, the switch width will be about 2§
inches and its height will be about 44 inches. When one
side is broken off, the switch width is reduced to 2}
inches and when both sides are broken off the switch
width is reduced to 1} inches. The plastic face plate 184
is also provided with similar break-off notches 223 and
224, respectively, which enables a reduction in the
width of the face plate 184 by the same amount as the
underlying heat sink.

Although the present invention has been described in
connection with preferred embodiments thereof, many
variations and modifications will now become apparent
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POWER CONTROL SLIDE SWITCH
BACKGROUND OF THE INVENTION

This invention relatés to power control devices, and,
more particularly, to an improved handle assembly
therefor,

In conventional power control devices, such as for
example, light dimming devices for incandescent light-
ing systems, power control may be achieved by control-
ling the conduction time of a switching device, com-
monly referred to a phase control of power. Power
supplied to a lead is controlled through the use of a
potentiometer which is a part of a power control circuit
connected between the power source and the lighting
system. Typical prior art systems have utilized a circu-
lar potentiometer having a shaft extending outwardly
therefrom to which is attached a knob. By rotating the
knob, the resistance of the potentiometer is varied to
control the amount of power applied to the lighting
system. Typically, the amount of power applied to the
lighting system, and correspondingly the amount of
light given off thereby, increases as the control knob is
turned in a clockwise direction and decreases as the
control knob is tumed in a counterclockwise direction,
a commonly used type of potentiometer having an OFF
detented position in which a switch is open when the
knob is turned fully in the counterclockwise direction.

While the aforedescribed arrangement where the
power control is effected by tumning a knob may be
suitable for most applications, ceriain applications and
personal subjective preferences may call for an arrange-
ment where the control is achieved in a linear manner,
that is by sliding a control handie back and forth, One
way of achieving this is to provide a linear potentiome-
ter in place of the aforedescribed circular potentiome-
ter. However, this approach has several disadvantages.
For example, a linear potentiometer with a full OFF
detented position in which a switch is open is not
readily available commercially at a reasonable price.
Further, the use of a linear potentiometer in place of a
circular potentiometer would require completely differ-
ent tooling and packaging. This latter factor also would
cause a cost increase if both types of controls are to be
offered for sale.

it is therefore an object of the present invention to
provide a power control device which may be operated
in a linear manner.

It is a further object of this invention to provide such
a device wherein a readily available conventional circu-
larly operated device may be essily converted to linear
operation.

SUMMARY OF THE INVENTION

The foregoing and additional objects are attained by
providing a power control device utilizing a circular
potentiometer. The power control device is mounted on
a finned or channeled heat sink member. The control
shaft of the circular potentiometer is fitted with a pinion
gear. A slide bar having a rack for engagement with the
pinion gear is adapted to move in the channels of the
heat sink. A cover member adapted to retain the slide
bar in the channels has a slot for accepting the slide bar
handle and fits over the slide bar.
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DESCRIPTION OF THE DRAWING

The foregoing will be more readily understood upon
reading the following description in conjunction with
the drawing in which:

FIG. 1 is a perspective view, partially broken away,
of a power control device embodying improvements
according to this invention;

FIG. 2 is a front elevation view of the apparatus
shown in FIG. 1 with the cover and slide bar removed
therefrom;,

FIG. 3 is an elevation view of the slide bar as viewed
from the heat sink of the power control device; and

FIG. 4 is a top plan view of the apparatus shown in
FIG. 1.

DESCRIPTION OF THE .PREFERRED
EMBODIMENT

Referring now to the drawing, a complete power
control device assembly includes a housing 12 mounted
on a heat sink member 14, Inside housing 12 is a control
circnit including a circular potentiometer having an
integral switch. The power control device is adapted-to
be connected between a source of power and the load to
be controlled by means of & pair of wires 16 and 18
extending throngh openings in housing 12, Heat sink 14
comprises 2 plate 20 and a plurality of longitudinal fins
or ribs 22 extending perpendicularly outward from
plate 20, The fins 22 form channels therebetween. Heat
sink 14 may be machined or extruded from aluminum or
other metal having good heat conductivity characteris-
tics. Also included in the power control device assem:
bly is a slide bar 24 used for controlling the angular
position of the circular potentiometer within housing
12, in a manner to be described hercinafter,

Extending out from housing 12 through plate 20 is
potentiometer shaft 26. In the prior art mode of opera-
tion, 2 knob, not shown, is adapted to be fitted over
shaft 26, However, in the improvement contemplated
by this invention, the knob may be removed and a gear
28 may be fitted over shaft 26, Gear 28 should be fitted
on shaft 26 so that there is no relative motion therebe-
tween. This may be accomplished in any of several
different simple ways such as for example by cementing
gear 28 to shaft 26, or by means of a set screw through
gear 28, or by press fitting gear 28 on shaft 26. Slide bar
24 comprises a bar 30, a handle 32, a rail 34 extending
longitudinally and perpendicularly from bas 30 on the
opposite side of bar 30 from handle 32, and a rack 36
parailel 1o rail 34, The teeth of rack 36 are adapted t0
engage the teeth of gear 28, Rail 34 and rack 36 are
spaced o that they ride within fins 22 of heat sink 14,
the fins serving the additional function of acting as
guides for slide bar 24, In operation, the slide bar 24 is
moved parallel to the fins 22, This linear motion of slide
bar 24 is converted by means of the rack and pinion
operation of rack 36 and gear 28 into a circular motion
of shaft 26, resulting in full operation of the control
potentiometer within housing 28, including the use of
the full off detent position of the potentiometer switch.

To retain rack 36 in engagement with gear 28, and for
other purposes to be described hereinafter, a cover
member 38 is provided. Cover 38 is essentially planar
and has a siot 40 through which handle 32 extends. Slot
40 is sufficiently wide to accept handle 32 therethrough
and is sufficiently long to accommodate the full length
of iravel of handle 32 when slide bar 24 is operated to its
extreme positions. Cover 38 is also formed with a chan-
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nel 42 dimensioned so that bar 30 of slide bar 24 fits
therein. Cover 38 may be held in place by any of several
different methods, not shown. For example, cover 38
may be snapped onto fins 22 cither by means of spring
clips or extensions of the cover itself Alternatively,
cover 38 may be attached to plate 20 of heat sink 34 by
means of screws or bolts. This attachment of cover 38 to
heat sink 14 provides for the retention of slide bar 24, In
addition, cover 38 allows for greater cooling effects of
heat sink 14 by providing a chimmney effect in the chan-
nels between the fins 22, Additionally, the exterior face
of cover 38 may be provided with decorative features,
such as different colors or designs, to provide an estheti-
cally pleasing appearance.

Tt is apparent from the foregoing description that the
synergestic combination of elements provides certain
unespected advantages. With a single basic package,
comprising the power control device within housing 12
and the finned heat sink member 14, two types of con-
trol motion may be selected, i.e. circular or linear. If the
circular mode of control motion is chosen, & conven-
tional knob may be fitted over the control potentiome-
ter shaft. When the linear motion contro] is selected, 2
gear is fitted over the control potentiometer shaft and &
slide bar having a rack is meshed with the gear teeth. In
this latter arrangement, the fins of the heat sink serve a
dual function. Firstly they afford a radiation surface for
heat dissapation and secondly they serve as guides for
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the slide bar, Accordingly, there has been described an .

improved control arrangement. It is understood that the
above-described arrangement is merely illustrative of
the application of the principles of this invention. Nu-~
merous other arrangements may be devised by those
skilled in the art without departing from the spirit and
scope of this invention as defined by the appended
claims, 5

What is claimed is:

1. In combination with a power control device includ-
ing paraile! finned heat sink means and a contro! shaft
extending through said heat sink means, said power
control device including means responsive to the angu-
lar position of said control shaft for effecting a power
transfer function: E

gear means mounted on said control shaft;

a slidable control handle member having teeth
adapted to engage said gear means and product
rotation of said control shaft responsive to linear
movement of said control handle member; and
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4
means supporting said handle member on said control
device for linear movement with said teeth in en-
gagement with said gear.

2. The combination of claim 1 wherein said handle
member comprises:

a bar having a handle extending outwardly from one

side thereof; and

a plurality of parallel rails extending out from said bar

on the side opposite said handle, one of said rails
having teeth for engaging said gear means and said
rails being dimensioned to fit between respective
pairs of the heat sink fins.

3. The combination of claim 2 farther comprising &
cover adapted to fit over said heat sink means and said
handle member, said cover having a slot therein dimen-
sioned 30 that said handle extends therethrough and
moves therein over its entire length of travel,

4. A slide switch assembly for a power control device
which includes parallel finned heat -sink means and a
control shaft extending through said heat sink means for
effecting a power control function dependent upon the
angular position of said control shaft, said assembly
comprising:

gear means mounted on said control shaft;

a bar having a handle extending outwardly from one

side thereof;

a pair of parallel rails extending out from said bar on
the side opposite said handle and dimensioned to fit
between respective pairs of said heat sink fins, one
of said rails having teeth along one side for engag-
ing said gear means, the separation between op-
posed surfaces of said rails being dimensioned to
maintain the teeth on said rail in engagement with
said gear with the opposed surface of the other rail
in sliding engagement with one side of one of said
fins;
cover member adapted to fit over said heat sink
means and said bar, said cover having a slot therein
dimensioned so that said bandle extends there-
through and moves therein over its entire length of
travel, said cover member further having a channel
adjacent said fins running parallel thereto and hav-
ing a width substantially equal to the width of said
bar and adapted to retain said bar therein when said
teeth engage said gear means; - -
the number of teeth on said one rail and the number of

teeth on said gear being such that the conirol shaft

is rotated between opposite desired positions ag the
handle traverses a distance not greater than the
length of the slot.
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PUSH BUTTON SWITCH WITH SECONDARY. .
PUSH BUTTON .

BACKGROUND OF THE INVENTION

(1) Field Of The Invention

This invention relates to a push button switch assem- -
bly, and particularly to an assembly with a secondary
push button to be positioned in a control panel that
overlies the switch.- .

(2) Description Of The Prior Art .

The present invention is used in the control panel of
an electric range, and particularly a high-low range
having a Jower oven provided with a cooktop mounted
over the top of the oven.' In addition, there is 2 micro-
wave oven positioned at eye-level over the cooktop. At
the side of the microwave oven is a single large control
panel which supports contro! components for all threc
appliances; the two avens and the cooktop. Hence, it
will be appreciated that such a control panel is short of 20
available space as it may include a selector switch, an’
oven thermostat and a clock-timer for the lower oven,
also an infinite heat switch for each of the four surface
heating units of the cooktop, as well as a timer and
temperature control, power level control, mode selec-
tor switch, indicator lights and start switch for the
upper microwave oven,

To maintain a pleasing appearance of such a contsol
panel and to avoid confusing the user, it is necessary to
locate certain components near the related components.
Symmetry is also of importance in order to obtain
proper balance, Oftentimes the available space behind
the control panel does not match the spacing that is
dictated by the aesthetics of the control panel. This is
what motivated the discovery of the present invention.

The mounting position of a push buiton switch be-
hind a control panel is dictated by the available space in
relation to the other components, Frequently, the con-
trol panel is provided with secondary push buttons of
decorative size, shape and appearance for operating the
hidden push button switch.

A prior art patent showing a push button switch with
an enlarged secondary push button is the Abernethy et
al U.S. Pat. No. 3,916,150. This patent teaches a push
button switch having an enlarged secondary push but-
ton in combination with a guide post mounted paratle}
to the first push button so the secondary push button
will not cause the first push button to jam.

The principal object of the present inveation is to
provide a control assembly with a push button switch
having a secondary push button supported in a contro}
panel in a manner offset from the first push button, so.
the secondary push button may be operated at any side
without causing the push button switch to jam.

A, further object of the present invention is to provide
a push button switch assembly of the class described
with a fulcrum means for the secondary push button to
provide smooth operation.

A further object of the present invention is to provide
a push button switch assembly of the class described
with a spacer spring biasing the secondary push button
to provide smooth operation.

SUMMARY OF THE INVENTION

‘The present invention, in accordance with one form
thereof, relates to a contrel assembly having a push
button switch supported from a mounting means and a
control panel positiored over the switch and spaced
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therefrom. A secondary push button is supported in an

~opening in the conitrof p@xlncl in a position that is out of

slignment’ with the fitst push button. The secondary.
push button includes flange means to prevent this but-
‘ton from passing ‘out through the opening. The flange
means has a side extension on the side nearest the first
push Button to provide a fulcrum means with respect to
the cover plate and insure enough distance of travel as
well as smooth operation.

BRIEF DESCRIPTION OF THE DRAWINGS
This invention will be better understood from the

following description .taken in conjunction with thé

accompanying drawings, and its scope will be pointed
out in the appended claims. *

FIG. 1 is an exploded fragmentary perspective view
of a control assembly comprising the present invention
showing a push button switch in front of its mounting
plate, & secondary push button in front of the switch, a
cantilever spring adapted to fit between the switch and
the secondary push button, and a.control. panel for
receiving the secondary push button.

FIG. 2 is a cross-sectional plan-view of the control
assembly of FIG. 1 showing the normal at-rest position
of the secondary push button with its flange extension,
as well as the nature of the folded-over cantilever spring
bearing against the inner end of the secondary push
button. 55

FIG. 3 is a cross-sectional plan view similar to that of
FIG. 2 showing the operation of the flange extension
and the cantilever spring when the. secondary push
button is acted upon by the user exerting a pushing
force at the side that is remote from the centerline of the
first push button, .

DESCRIPTION OF. THE PREFERRED
EMBODIMENTS

Turning now to a consideration of the drawings, and
in particular to FIG. 1, there is shown an ¢lectric push
button switch 10 of standard design having an insulating
bousing 12 with a front mounting strap 14, a spring-
biased push button 16, electrical terminals 18 on the
back side of the switch housing and a pair of resilient
mounting fingers 22 on the opposite sides of the hous-
ing, as is conventional in this art. The push buiton
switch 10 is supported in an opening 26 in a mounting
plate 28. The switch 10 is assembled in the opening 26
by pushing the switch, as shown in FIG, 1, through the
opening so the fingers 22 will be compressed until the
mounting strap 14 engages the mounting plate 28 which
frees the fingers 22 to return to their normal position
where they will engage and interlock with the inner
surface of the mounting plate 28, as is shown in FIG. 2.

A control panel 32 is positioned in front of the push
button switch 10 and spaced outwardly therefrom. This
panel 32 has a rectangular opening 36 for receiving a
secondary push button 38. As is clear from FIG. 2, the
centerline of the secondary push button 38 is offset to
the left from the centerline of the first push button 16.
This misalignment is not due to a buildup of manufac-
turing tolerances but is designed into the control assem-
bly.

The secondary push button 38 has an elongated rect-
angular face 40 and a transverse planar flange 42 about
its midportion to serve as a stop means to engage the
back side of the control panel 32 and prevent the sec-
ondary push button 38 from passing out through the
opening 36, The secondary push button 38 would work
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well if it were depressed by the user at the right side of

the button in FIG. 2 for this force would be, in a line:

near the centerline of the push botton switch 16.

1f the switch-actuating force were applied at the left
side of the button 38 in FIG. 2, the button might become
jammed except for the presence of a flange extension 44
at the shoit side of the rectangular face 40 that is nearest
the centerline of the push button 16, As best seen in
FIG. 3, this flange extension 44 serves as a fulcrum
means with relation to the control panel 32 to provide a
fong radius of movement for the secondary push button
38 when this button is pushed at its left side, as shown
by the arrow 48 in FIG. 3. This also gives the button 38
a longer travel or. throw than if the flange 42 were
narrow and symmetrical about the button. This travel
or throw is important to insure the actuation of the push
button switch 10.

Another improvement is the use of a cantilever spring
52, sometimes called spacer spring, that is supported
from the mounting plate 28 {o bear against the inner end
of the secondary push button 38 and urge it to seat the
flange 42 against the control pancl 32, as seen in FIG. 2.
This spring 52 iakes care of any dimensional tolerance
buildup and prevents the secondary push button 38
from rattling when outside énvironmental vibrations are
set up, suck as by motar or fan operations,

Moreover, the secondary push button 38 is preferably
a hollow molded plastic part with thin walls, The canti-
lever spring 52 is of wide width to cover the opening in
the back end of the hollow button 38 to give & good
bearing surface between the first push button 16 and the
secondary push button 38,

The cantilever spring 52 is of folded-over configura-
tion having a flat bifurcated end 56 which is adapted to
slip onto the side of the switch housing 12 and behind
the mounting strap 14, as is seen in FIG. 2. Bxtending
from the bifurcated end 56 is & cantilever blade 58 of
slightly curved configuration which is sandwiched be-
tween the two push bottons 16 and 38. The tip 60 of the
blade 58 is elongated to extend beyond the secondary
push button. The reason for this elongation is to provide
a stop or limit means {0 engage the mounting strap 14 of
the switch 10, as is best seen in FIG. 3, This protects the
switch mechanism and also limits the travel of the sec-
ondary push button 38 to preveni it from slipping
through the opening 36 of the control panel. The end of
the blade portion opposite the tip is located adjacent the
side of the secondary push button 38, remote from the
centerline of the push button 16, so that the stiffest
portion of the spring is adjacent the side of the second-
ary push button 38, that is remote from the flange exten-
sion 44.

Modifications of this invention will occur to those
skilled in this art; therefore, it is to be understood that
this invention is not limited to the particular embodi-
ments disclosed, but that it is intended to cover all modi-
fications which are within the true spirit and scope of
this invention as claimed.

‘What is clsimed is:
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1, In & control assembly comprising an electrical push
button switch supported from a mounting means, said
switch including a primary push buttor and a secondary
push button, a centrol panel positioned over the switch
and spaced therefrom, an opening formed in the control
panel offset from the centerline of the primary push
button of the switch, said secondary push button being
positioned in the opening of the control panel so that it
is out of alignment with the primary push button of the
switch, a flange formed on the secondary push button to
overlie the said opening on the inner side of the control
panel and prevent the push button from passing out
throngh the opening, the said flange having an exten-
sion on the side of the secondary push button which is
nearest the primary push button, said flange extension
serving as a fulerim means with respect to the control
panel, said flange extension being of sufficient length to
provide supplementary lever action to set the switch,
thereby preventing jamming when the secondary push
button is depressed adjacent the side which is remote
from the flange extension and further including a canti-
lever spring sandwiched between the two push buttons
with one end of the spring fixedly mounted to the push
button switch on a side remote from the flange exten-
sion so that the stiffest portion of the spring is adjacent
the side of the secondary push button that is remote
from the flange extension, the other end being a resilient
spring blade of sufficient width to provide a bearing
surface between the primary and secondary push but-
tons, said spring blade having an elongated distal end,
and wherein said assembly further includes stop means
engageable by said distal end to limit the amount of
depression of the secondary push button thereby pro-
tecting the switch and retaining the secondary push
button in the control panel opening.

2. In a control assembly comprising an electric push
button switch supported from a mounting means, said
switch including a primary push button and a secondary
push button, a control panei positioned over the switch
and spaced therefrom, an opening formed in the control
panel offset from the centerline of the primary push
button of the switch, the secondary push button being
positioned in the opening, limit means on the secondary
push button to prevent this buiton from passing out
through the opening, a cantilever spring sandwiched
between the primary and secondary push buttons such
that the stiffest portion of the spring is located adjacent
the edge of the secondary push button remote from the
centerline of the primary push button, with one end of
said spring being fixed to the monnting means, and the
other end being a resilient spring blade biased out-
wardly against the inner side of the secondary push
button, said blade being of sufficient width to provide a
bearing surface between the primary and secondary
push button, said blade having an elongated distal end,
and said assembly further including stop means engage-
able by said distal end to limit the amount of depression
of the secondary push button, thereby protecting the
switch and retaining the secondary push button in the

control panel opening,
s s 8 8 @
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ABSTRACT OF THE DISCLOSURE

A workbench of saw-horse height has its top formed
by a pair of longitudinally extending top members which
form a working surface and which are carried by trans-
verse supports. One of the top members is fixed with re-
spect to the supports but the other is horizontally mov-
able towards and away from the fixed top member to form
a vise between the opposed vertical faces of the top mem-
bers. Adjacent each end the top members are intercon-
nected by screw threaded rods which are restrained against
axial movement at their ends adjacent the fixed top mem-
bers but which are received in nuts connected 1o the mov-
able top member. The connection of the out to the mov-
able top member allows independent operation of the
screw threaded rods to permit the gap between the vertical
faces {o be greater at one end than at the other.

This invention relates to workbenches and is concerned
with the provision of an arrangement wherein the bench
has 2 vice jncorporated as part of its basic structure. With
many applications it is desirable to be able to clamp up an
elongated timber or other workpiece but prior proposals
have not enabled this to be done in a satisfactory manner.
Specifically it has not been possible readily to clamp up 2
tapered workpiece.

According 10 one aspect of the present invention a work-
bench includes s supporting structure bearing a pair of top
members having upper surfaces lying in substantially the
snme plane, e.g. to form a working surface, at least one of
the top members being movable with respect to the other to
canse opposed substantially vertical faces thereof to be
moved relatively towards and away from ose another,
said movement being caused by actuation of one or both
of a pair of spaced clamping devices which are capable
of independent operation to permit the gap between the
vertical faces 10 be greater at ove end than at the other,

According to one convenient arrangement the pair of
top members between them afford the complete working
surface of the bench. Thus the arrangement may be such
that one 1op member is securely fixed to the supporting
structure whilst the other top member is mounted for hori-
zontal movement towards and away from the fixed top
member, In an alternative construction a third top mem-
ber may be included which is disposed on the side of the
movable top member remote from the first, the third top
member being rigidly secured to the supporting structure,

The supporting structure conveniently imcorporates &
pair of horizontal transverse supporis to which one fop
member is secnrely fixed, the transyerse supporis afford-
ing borizontal slideways upon which the movable top
member can bear during its movement. The transverse sup-
ports may take vatious forms but conveniently each may
comprise au inverted channel member within which screw
threaded devices are monnted, the movable top member
being sccured to slider members located by the channel
members for substantially longitudinal movement with
respect thereto, For example in this case the screw thread-
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ed devices may comprise screw threaded rods extending
substantially at right angles to the vertical face of the
stationary lop member, and co-operating with screw
threaded bores of associated slider members.

In order to allow the gap between the vertical faces
to be greater at one end than the other the top member is
preferably sccured to the slider members by securing
means which permit relative rotation about a vertical axis.
However, where the lop supporis are channel members,
the slider members may be located for longitudinal move-
ment with respect to the channel membors, e.g. by co-
operating projections and slots provided respectively
thereon, but preferably the stider members are located such
that they can move lateraliy slightly with respect to the
channels. Thus the shider member may have a projection
which is laterally of a width which is fess than the width
of # locating stot provided by the channel member. This
will permit the arcuate movement of an end (or both ends)
of the movable top member. It will be appreciated that
1he same effect can be obiained in other ways, e.g. by
relative movement between the associated slider member
and means by which it i secured to the top member. Alter-
natively the relative movement could occur between the
said securing means and the top member itself. A further
possibility of allowing for the arcuate movement would be
to permit the screw thread devices to move translationally
at their ends opposite to the ends which co-operate with
the slider members.

The supporting structure may include a base structure
interconnected with the top members by supporting mem-
bers which are capable of movement between a collapsed
position. in which the top members are in closed juxta-
position to the base structure and a working position in
which the top members are spaced from and supported by
the base structure.

The screw threaded rods are conveniently actuated by
crank handles which each may be formed in two hinged
sections to allow the crank to be folded for storage.

‘The invention may be carried into practice in a number
of ways but two specific embodiments will now be de-
scribed by way of example with reference to the accom-
panying drawings in which:

FIG. 1 is a perspective view of one form of collapsibie
workbench constructed in accordance with the present
invention;

FIG. 2 s an end elevation, partly in section, of the up-
per end of the workbench showing the manner in which
the top members act as a vise;

PIG. 3 i3 a front part-sectional clevation of the work-
bench of FIGS, 1 and 2;

FIG. 4 is a plan view of a slideway incorporated in the
workbench;

FIG. S is a cross-section of the slideway on the line
T—T of FIG. 4;

FIG. 6 shows certain parts of the workbench in plan
with the pair of top members of the bench in parallel
spaced relationship, and

FIG. 7 is a scrap plan view showing one end of the
workbench with one of the top members drawn into con-
tact with the other top member at one end only.

FIG. 1 shows the general construction of a workbench
having a base structure incorporating a base board 7
mounted on adjustable feet 1 and provided at each end
with a supporting bracket 2 by which a pair of generally
H-shaped frames 3 and 4 arc pivotally mounted at 5 and
6 respectively for movement between the working position
of FIG. 1 and a collapsed storage position in which the
top members are In close juxtaposition to the base board.

The upper ends of the frames 3 and 4 each afford a
pair of spaced limbs which are pivoied at 18 to a vertical
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web 13 of 2 generally U-shaped inverted channel 14 the
detailed form of which is shown in FIGS. 2 and 3. Thus,
referring to FIG. 3 the chanpel 14 also includes a vertical
web 15 situated externally of the web 13, the two webs
13 and 15 being interconnected by a forther horizontal
web 17. The diagonal bars ¢ are secured to the webs 15
at pivol points 18 at their upper ends and at their lower
ends co-operate with slots 20 to allow for collapsing of
the workbench.

The work surface of the workbench is afforded by a
pair of spaced rectangular-section timber beams 21 and
22 having their horizontal surfaces aligned in the same
plane. The beams also have opposed vertical surfaces 23
and 24 respectively, which as will be described, can be
drawn towards one another from their spaced apart posi~
tions of FIGS. 1, 2 and 6. At each end the front beam 21
is rigidly connected to the horizontal web 17 of the respec-
tive channel by means of a pair of screws 28 as shown
in FIG. 2, the front screw having a spacer washer 26
sirrounding it between the beam and the web 17, and the
rear screw 25 passing through 2 hole 27 in a slideway 28
formed for example of nylon or metal strip provided with
2 PTRR upper surface. The form of slideway is shown in
detail in FIGS. 4 and 5. Apart from the hole 27 for the
rear screw 25, it has a longitudinal slot 30 for a purpose
10 be described, and at its rear end is provided with a
poppet stud 32 which, as shown in FIG. 2, is received in
an aperture 33 in the horizontal web 17 of the channel 14.

The horizontal web 17 is provided with a longitudinal
slot 35 of a shape corresponding to the slot 3¢ in the
slideway and the two siots 30 and 35 have extending
upwardly throvgh them a projecting portion 40 formed on
a slider member 41 shown in FIGS. 2 and 3.

The upper surface of the projection 4€ abuts the under-
side of an end of the rear beam 22 and the slider member
41 is secured to the beam 22 at each end by a single screw
45, for which purpose the underside of the slider member
41 is provided with an open recess 46, as shown in FIG. 3.

As shown in FIG. 3 the slider member 41, below the
web 17, is substantially wider than the width of the slots
30 and 35 so that the rear beam 22 whilst it can ride
freely in a horizontal manner along the slideway, is pre-
vented from moving bodily upward or of tilting upwards,
e.z. adjacent jts front edge. It is to be poted from FI1G. 3
that the width of the projection 46 of the slider member
41 is Jess than the width of the slots 30 and 35 to allow
for lateral movement of the slider member in 2 manner
to be described. For this purpose also the width of the
Jower, wider part of the slider member 41 is less than
the width of the space between the webs of the channel 14.

As shown in FIG. 2, on each side of the recess 46 the
slider member 41 has a screw threaded bore 50 which co-
operates with an externaily screw threaded rod 51, the
outer end of which, to the left in FIG. 2, carries a crank
handle 52 provided with a hinged end section 53 which
can be maintained either in the position shown in FIG. 2
for operating purposes or hinged downwards to the dotted
Jine position 54 against the action of a spring biassed
plunger 55 when not in wse. In order to support the end
of the rod 51 adjacent its handle 52 the webs 13 and 15
of the chanpel 14 are interconnected at the front by a
transverse wall 58 {hrough which the rod 51 passes, wash-
ers being provided on each side of the wall 58 and the
rod being held in position by means of a cirelip.

Accordingly, rotation of the rod 51 by meaos of its
cranked handle 52 will cause horizontal movement of
the slider member 41 towards or away from the front
beam 21. The extent of movement of the slider member
41 is determined in one direction by abutment of the
beams 2% and 22 against one another or in the case of
rearward movement of the beam 22 by abutment of the
projection 40 of the slider member 41 against the rear
end of the slots 30 and 35. As shown in FIG. 1 the beams
21 and 22 can be drawn together or moved apart by simul-

20

285

30

40

485

50

55

80

65

75

4

taneous or independent operation of identical screw
threaded rods at each end by means of a pair of crank
handies 52. In this-way, therefore, the beams 21 and 22,
apart from providing substantially horizontal surfaces,
which together provide a working top surface upon which
many operations can be carried out, also act in the man-
ner of a vise between which lengths of timber or other
material can be clamped, It will accordingly be apparent
that each threaded rod and its cooperating slider member
41 constitutes an extensible and contractible clamping de-
vice, and the two relatively spaced clamping devices are
operable independently of each other to perwit angalar
adjustment of the movable top member 22 about either
of the vertical anes defined by the respective serews 45,

Assuming that the beams 21 and 22 are initjally in
spaced paratlel relationship as shown for example in FIGS.
1 and 2 equal rotation of the crank handles at each end
will cause the beams to be maintained in parallel relation-
ship but it is a particular feature of this workbench that
one or other of the handles 52 can be operated quite inde-
pendently of the other to the maximum limits allowed by
movement of the respective slider members 41. In ather
‘words one end of the rear beam 22 may be fuily separated
from the front beam 21 and remain so whilst the other
end of the rear beam 22 is drawn up fully into contact
with the front beam 21. This extreme position is shown in
FIG, 7. It will be appreciated that duriog such independ-
ent movement of only one end of the beam 22, the beam
will pivot at each end about the screws 45 by which it
is secured fo the two slider members 41, Assnming the
extreme example mentioned above where one of the
ends of the beam remains stationary, full clamping up
for example of the right-hand end of the beam 22, with
ne movement of the left-hand end, in the manner shown
in FIG. 7, will of necessity require the stider member
41 on the right to move to the left due to the arcuate
movement of the right-hand end of the rear beam 22.
Such sideways movement of the slider member 41 is
accommodated by the excess width of the slots 30 and
35 in relation to the width of the projection 40 of the
slider member 41 as shown and described with respect
{0 FIG. 3. FIGS. 6 and 7 demonstrate this lateral move-
ment of the slider member 41 between its extreme posi-
tions. Thus in FIG, 6 the outline-of the projection 40 of
the slider member 41 is shown as engaging the right-hand
face of the elongated slot 30 in the slideway 28. After full
clamping up to the position shown in FIG. 7 the projec~
sion 40 of the slider member 41 moves laterally to engage
the lefthand side of the slot 30. Of necessity in this
arrangement the slider member 41 Ias to tilt slightly
with respect to the longitudinal axis of the slot 30 in
the clamped up position of FIG. 7. This will cause slight
lateral movement of the rear end of the screw threaded
rod 51 as shown in FIG. 7 but this van be readily ac-
commodated by means of the tolerances in the manuer of
mounting of the rod 51 at its front end.

1t will be appreciated that the relative digpositions of
the parts in FIGS. 6 and 7 show an extrems condition in
which a full 3" closure of the beams has occurred at one
end. In most instances such an extreme condition will
not be required and there will usually be some clamping
up at both ends either to the same or a different extent.
The mansner is which the slider members 41 are mounted
t0 permit this independent moevement svoids any diffi-
culty of seizure of one or other of the screw threaded
rods during clampiog vp or release as would normally
be cxpected to cccur with spaced screw threaded mem-
bers of this type. Normally with spaced screw threaded
members it js necessary to maintain substantially equal
romation of each in order to prevent seizure. The use of
a pair of spaced screw threads of which one can be in
tension 1hus applying a compressional load on a part
clamped between the vertical faces, and the other canm,
i desired, fake a reaction load in compression, is par-
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ticularly useful for the clamping up of short parts, This
is especially so where the point of grip of the part is
outboard of one of the screw threads.

Accordingly, the workbench according o the inven-
tion epables a part to be clamped up within the space
between the two beams irrespective of whether its side
faces are parallel or inclined to one anpother.

Whilst with the embodiment of FIGS. 1 to 7 the screw
threaded rods 51 are used in tension for clamping up,
this is not essential and compression screws could be
used.

Whilst the twin screws have been described as being
entirely independently operable it s envisaged that it
may be possible to provide an optional link between thera
when it is desired that they should maintain the pair of
top members in constant alignment. Fqually it is en-
visaged that each screw may be provided. with a quick
release in order thal the members can be drawn fogether
or moved apart separately for coarse adjustment prior
to clamping up.
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