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ADJU STABLE LINKAGE FOR'DENTAL
C ‘CHAIB,S“AND THE: LIKE
David: J;. Binus; Canson, Ohie, assignor:to The-
Weber. Dental Manufacturing Company, Can-

ton, Ohio, a.corperation of Ohi6.

AppEication-July 1; 1946, Serial No. 680,755

The.invention:relatés:storadjustable:linkages-for
dental chairs:and tHedike; and in which the-lnk--
agedncludes-a plurality of.three.or-more link-bars-
and at.least:three:pivotal conneetions;-each-piv=-
otal- conngctioiv: being between . two- of - the -link-
barss and ab leaststwo ofsthe linltbars each-being -
included-in two .ofsthe- pivetal-conneetions, and:
the: linkage:beingadiustable so- that:the distancé-
between thepivol axes:of -two of the-pivotal con-
nections mayibeivariedand the-linkage-locked ‘or-
clampedcats anys desivediposition. of- adjustment;
thereby. varying - the--angular- relationships- be-
tween:tlie barsofithe linkage: e e

In: axdentalochair ‘one-ofithe-bars -of such-an-

adjustable linkage may :be seeured-on the-top of* 15:

the:upper-extensible:member-of the-usual jaek of

a. dental chiair:andsone of thebars-may-provide-
asupportsfor«the seat frame of -the-chair-and the*
pivotal couneetionbetween thejack supported bar-

ang thesseat:frame supporting-bar having-a hori- 20

zontal: pivob: axisy and<this-axis-being-the-axis-

about:which-any-desiredtilt relative to the hori-’

zontakis.given to-theseat>frame. I
In .such-seat: titting linkages on usual dental-

chairs prior to the present improvements, ccn= - 25

siderable difficulty hias been encountered in -pro-
viding:for-the adjustment of the linkage whereby~
the ends- of the:jack-supported link bar and the
seat-supporting link bar-nct-pivotally-connected
with- each- other: are-swung. towards: and away
from:-each-other and loeked at any desired posi-
tion-relative to-each-cther-by-the remaining-ad=
justable linkibarsmeans of the linkage. '

The -adjustable link-bar means-for such usual
seat: titting- linkages- for dental chairs have in-
clilded+ a: relatively -large number -of- parts; with-
which-considerable diffculties-are encountered in
manufacture-and-assembly, and which are incon-
venient- to-operate: One such-usual’adjustable-
link bar means-for-a dental chair-linkage, with-
which the.above:.enumerated difficulties have beery
encountered; includes o- plurality of flat plates or-
dises ineludedvas part of -one-of-the-pivotal con-
nections ‘and between-which exiends a plurality
of flatiplates-or-leaves included as-part of one of
the-link bars; together- with means for clamping-
the interposed :plates-against each other:

In such an adjustable link bar means; the mul-
tiplicity of the interposed flat plates results  in
relatively expensive manufacture and assemuly,
as well as inconvenient operation.

The multiple interposed: flat plates with clamp-
ing means previously used in. adjustable:link bar
means for.usual seat tilting linkages for dental:

chairs:are: superior in.clamping .action than an-~: gg:

. 1Claim.. . (CL 74—531).
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other type of adjustable link bar-means in which -
one.of the linkibars ds:a slide bar usually cylindric

and which slides. in- a fitting :sleeve pivoted. in a-
plane containing the lengitudinal axis of the slide

bar; and:there beingrclamping screw means oper-

ating: to eifeob:a: clamping. action between: the

sleeve:and:the slide bari-also in a_plane -contain-.

ing the longitudinal axis of the slide:bar.. This.
clamping ‘action; operating.: between: the. pivot

sieeve and the slide bar in a plane containing the:.
longitudinal axis-ofstheslide bar is not as effective

as tae interpssed plates clamped: against..each:
other; andimoreover.frequently slips under load:.

- The: objects-of: the present: invention: include
the provisionoof-an.improved .adjustable: linkage
particulariy:adapted for: use:in a dental chair and:
the like, and which is simplified in:construction
ang-irx thes arrangemsnt and:cooperation: of . its
parts, and particularly with .respect to.its ad--
justable link:bar means, so that: for each of:the
separate parts the required fabricating operations
may: be: accomptished largely by:rotary.machin-
ing and grinding .operations.

Further: chjécts -of: the: present invention in-
clude thie provision of such an improved adjust-
able linkage in which quick-and easy adjustments
may bemada-in itsadjustzble link bar means, and
i which a very tight locking or clamping may
be. effected betwesn the adjusted parts.

Further-objects of the present invention include
the provision in an-adjustable linkage of clamping
means operative in combination with a link bar
to provide a variable distance between two of the
pivotal connecticns of the linkage, and of such
nature that when one-of the link bars-of the link-
age has a load applied thereto, the clamping ac-
tionincreases cumulatively as the load increases.

_The foregoing and cther objects-are-attained by
the adjustable linkage, adjustable link bar means,

_parts, combinations; and sub-combinations which

comprise. the présent invention and the nature of

whickt is:set forth in the:féliowing general state-

ment, and preferred -embodiments of which to-

gether with their mode of'use are set forth in the’
following description, and:-which are particularly
and distinctly. pointed -out and set forth in-the-
appended -ciaim forming part hereof.

“The nature of the present invention may be
stated ingeneral terms as including in an adjust-
able linkage for-g dental chair and the-like, a plu~:
rality. of ' link" bars; pivotal connections between.
some 0f - the: link .bars, and some of .the link bars .
being. eaclh . included .instwo of the pivotal con--
nections, two of the.link bars each being included
in only one of the pivotal connections and consti- -
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tuting parts of an adjustable link bar means, the
adjustable link bar means including in addition
to the pivotal connection in which each of its two
link bars are included, a slide bearing aperture
in one of the link bars of the adjustable link bar
means and a portion of the other link bar of the
adjustable link bar means being shaped to slidably
fit in the slide bearing aperture, and the slide
bearing aperture being offset from the pivotal
connection of the link bar in which it is included,
and. means for clamping the relatively slidable
link bars so as to secure them at any desired po-
sition of adjustment,

By way of example, embodiments of the im-
proved adjustable linkages of the present inven-
tion are illustrated in the accompanying drawings
forming part hereof, in which

Figure 1 is a top plan view of one of the im-
proved linkages, with portions broken away;

PFig. 2 is a side elevation thereof looking in the
direction of the arrows 2—2, Fig. 1;

.. Pig. 3 is an end elevation thereof looking in the

direction of the arrows 3—3, Fig. 2;

Fig. 4 is a top plan view of the seat frame of a
dental chair included as part of one of the im-
proved adjustable linkages, mounted on the top

. of the upper lifting- member of a usual deptal
chair elevator; :

Fig. 5 is a fragmentary sectional view thereof as
on line §—39, Fig. 4;

Fig. 6 is another fragmentary sectional view
thereof as on line 6—§6, Fig. 4;

Fig. 7 is a fragmentary side elevation of a
dental chair including another embodiment of the
improved adjustable linkage hereof for adjustably
tilting the dental chair back with reference to its
seat frame; and

Fig. 8 is a fragmentary sectional view thereof
as on line 8—8, Fig. 7.

Similar numerals refer to similar parts
throughout the drawings.

One .embodiment of ‘the improved adjustable
linkage of the present invention is illustrated
in Figs. 1, 2, and 3, and indicated generally by
10, and includes a first link bar indicated gen-

erally by {1, which as shown is of plural member

construction and includes two laterally spaced
longitudinally extending bar members 12¢ and
125 which are preferably parallel with each other
and may be secured in spaced relationship with
each other as by longitudinally spaced shouldered
rivet studs 13.

The adjustable linkage 10 furthermore in-
cludes a second link bar indicated generally by
14, which as shown includes one longitudinally
extending straight portion {4—I{ which is angled
at a central bend 14—2 with respect to a second
longitudinally extending straight portion (4—3.
The straight portion [4--{ of the link bar (4 as
shown is located above and is parallel with the
bar members {2a and 12b of the first link bar (1.
The other straight portion 143 of the link bar
14 inclines downwardly from the bend {4—2 and
extends between the bar members {2¢ and (2b
adjacent one end 15 of the link bar {1, where the
end of the straight portion 14—3 of the link bar
14 is provided with ah enlarged pivot bearing
head 16 having a central bore, horizontal as
shown, which registers with similar- bores pro-
vided in the bar members 12¢ and 2b. A pivot
pin {7 extends through the registering bores in
the bar members {2¢ and §2b and the intervening
pivot bearing head 16, and provides therewith a
pivotal connection between the link bar {1 .and
the link bar 4.
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Above the other end 18 of the link bar I, the
outer end of the straight portion {4—I of the
link bar 14, as shown, is formed to constitute part
of another pivotal connection in the linkage (0,
as by providing an outwardly opening U pivot
bearing head 189.

The adjustable linkage 10 furthermore includes
a third link bar indicated generally by 20, and
which, as shown and preferably for certain pur-
poses of the present improvements, is in the
form of a longitudinally extending cylindric rod,
the upper end of which is shaped as a pivot bear-
ing head 2i having opposite flat faces 22 fitting
between the inner opposite faces of the U pivot
bearing head 19 of the second link bar 14. The
pivot heads 21 and {9 have formed therein
registering bores in which is fitted a pivot pin 23,
and the construction including the pivot heads
19 and 21 and pivot pin 23 constitutes another
pivotal connection in the linkage 10.

The adjustable linkage (0 furthermore includes
a fourth link bar indicated generally by 24, which
as shown, and preferably ior the purposes of the -
present improvements, is in the form of a U
clamp link bar having an outer base portion 24—l
from which extend U leg portions 24—2 and
24—3, which are located between the bar mem-
bers (2a and 120 at the end {8 of the link bar {1.

The base portion 24—1 of the U clamp link bar
24 has formed therein as shown a cylindric slide
bearing bore 25 which communicates at one side
with the opening 26 between the U leg portions
24—2 and 24—3, and the cylindric rod link bar
20 fits in and entends through the bore 25 heyond
the end {8 of the link bar II.

The U leg portions 24—2 of the U clamp link
bar 24 has formed therein a pivot bearing bore 217,
and the bar member i2¢ of the link bar {i has
formed therein an enlarged pivot bearing bore 28
axially aligned with the pivot bearing bore 21.
A pivot stud 29 has a cylindric shank 30 fitting in
the bearing bore 27 and an enlarged cylindric
head 31 fitting in the bearing bore 28. There is
thus formed a pivotal connection between the U
clamp link bar 24 and the link bar 1.

The slide bearing bore 25 and the pivot bearing
bore 271 are thus offset from each other in the
U clamp link bar 24, and this relationship con-
stitutes an important feature of the invention.

For the purpose of providing an adjustable and
releasable clamping or locking between the U
clamp link bar 24 and the cylindric slide rod link
bar 20, the bar member (2b of the link bar {I
has formed therein an internally threaded bore -
32 which is opposite the adjacent outer face of
the U leg portion 24—3 of the U clamp link bar
24. Preferably as shown the threaded bore 32
is axially aligned with the bores 2T and 28. An
externally threaded clamp screw 33 is screwed
in the internally threaded bore 32 and has an
inner reduced clamping head 34 abutting against
the adjacent outer face of the U leg portion 24-—3
of the U clamp link bar 24. The outer end of the
clamp screw 33 as shown is formed as a square
head 35 for permitting easy rotation of the clamp
screw 33 by a wrench. When desired a lever
handle may be secured on the outer end of the
clamp screw 33.

For maintaining alignment of the slide rod
link bar 20 when the U clamp link bar 24 is re-
leased, there is provided on the U clamp link bar .
24 a bowed flat leaf spring 36 whose central
portion is secured to the outer face of the base
portion 2d—1{ of the U clamp link bar 24, the

_ends of the leaf spring 36 extending in opposite
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divections from:thebase portion 24— -and press.
ingggainhst: the outerl side- of the- shde rod ‘lmk
bab 20 -

In the operatlon of the 1mproved achusta,bl@

linksge-10; when-the clamping-seréw-334s-turned 5.

so'that its-clamping ‘head 34 moves-in: the:divee~-
tionaway from- the:U leg portion 24--3.of:the-
U-clamp-link- bar 24, the-clamping. pressure-of:
the U -clamp- link: bar 23’ on the cylindriceslidex
rodlifik bar-20’is released; and the sliderodslinks1g
bar-2¢-is-free-to slide-in either direction through:-
thé-bore 25+of-the--U-clamp-link ‘bar 24 thereby:
perinitting’ swinginrg« of - the- second:link- bar- #4i
on‘thHe pivot-pim: H up or* down as v1ewed 4n- the~
drawing. 15
The slide rod link bar 28 aﬂd the U clamp Jmk
bér24-as-thus associsted with each:otherunaybe
considered-adjustable link:bar‘means-having tve:
pivotai-connections one-with-the first link bar 4=

and the-cothér ‘with the weconid link War+ {44 and’ agp-

the linkage- 19-may~be“considered in+oné-sense-
as' a-three’ bar-linkage.  However: in ancther-
sense ‘the adjusta:b}e liftkage-{ §<may-aido Hercons:
sideréd*as’ a* fours bar-linkage- without* pivetalv
connection between theslide- rod ‘mk b'ar< ZI-and“ 25
the U-clamp-link-‘bar-24- - :

Cons1déred asa- unitary- adﬁusta,ble lmeaf
meéatis ‘or-assembly, it is-obvious-thag the compis!
natiofr of “the-slide - rod~link bar: Zé’“ancl‘-bhe~u~
clamp-link -bar-24 may-be -used-as an adjustabiev gy
link bar-unit-inr an-adjustabie-linkage havmg'any'
désired number-of ‘link bartunits:- - -

“Moreover, the- pariicular-combination of* the-
opp0s1te spaced’ bar-members- | 2g-and 125} the-

mountmg ‘of-the U ctamp link bar- 24*therebe=" 30»

tween -‘at the end- (&; and* the’ clamp-screw 33;

constitutes ‘in itself-amr improved pivot vise- par—~
tlcula“rly adapted for releasably cla:mpmgﬂanm
holding the-rod 26’ or ‘simildr picce at -any- de**

sired-angleover-a wide ‘range with respect to 40

the- longitadinal - axis of the bar members* I‘Zd“
and.(2b.., .

The objects of-the-invention are thus attained
by the construction and.arrangement of the
adjustable
asillustrated; and whish are particularly adapt-
ed for the performance of the greater rrareber of:
machining yory grinding operations: onr-the sev-
eral parts by the use of rotary machine tools,
Also the easy and rale assembly of the improved
lmkage {8 is attained, and its operation is.easy
and’ qmck in effecting release or locking of ‘the
U clamp link bar 24 on the silidé rod link bar 29.

Moreover, offsefting the cylindric slide bearing
bore 25 for the cylindric rod link bar 28 from.
the-commeon axis of the pivot bearing bore 27 and
the clamping screw 33 produces a binding or
cocking of the U clamp link bar 24 on the slide
rod link bar 28, when for example the link bar
{1 is a base such as when supporied on the top
of the upper member of a dental chair elevator,
and when the link bar 14 is loaded such as when
it supports or is a part of a dental chair seat
frame.

In Figs. 4 to § inclusive is illustrated a second
embodiment {18 of the improved adjustable link-
age mounted on the top of the upper lifting
member (40 of a usual dental chair elevator,
not otherwise shown.

In the linkage {10, the first link bar indicated
generally by (! is in the form of a one-piece
generally triangular cast member secured on the
top of the upper lifting member (40 of the dental
chair elevator. - The second link bar indicated 75
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linkage {8 as above described, and 45

o~

generallysby 14 isin thedéimeof a: dentat chiniry
seat frame-cast as:al one<piece members. iy

~'The triangular:onespiece lihk bar - {{:has, at
opposite ends of! its:base :portion.’t l{-—1omw.ad
common: herizontal axis.indicated: by:the dot=-
dash line [{{-—2-‘and:.which;intersects as:{({=—3:
the vertical .axis :of ‘mevement of the elevator:
upper lifting member: 140, two. opposite outbs-
wardly. extending pivot:trunnions: {41 -each:. of:
which pivots in bearing means:| {4~—4:on theiseat!
frame:link bar: {14, The first link:bar {11 :andi
the second link bari 114 thus:have:co-axial: ple
otal connections with' each other;

- From ‘the front side i {4~5.i0fcthe seat. fra,me’
link bar’ | 14s'exterids  rearwardly. a rearwazdly:
opéning U'pivet bearing head {19. A third eylin-
dric rod:link bar: 128-has an ‘upper<pivot.bears.
ing head (2l-extending. with clearance bstween:
the inner-opposite:faces: of- the: U. pivot: bearing
head {18 of:the second: Iink bar: {14 The:pivot:
heads 121-and 119 have formed:théreiry register-.
ing boresin'which is'fitted a pivot pin {23L. There»
is-thus providéd g pivotal iconnection betweern the:
second link: bat ‘#14'and the third link-bar. 120z

<A fourthylind-ba¥ indicated -generallys by 124
has-a construetion:similair to tHe U climptlinks
bar 247 dnd & similaf arrangement with the cylime:.
dric slide rod {link<b¥ (28 * The:-<bearitigbore:
125 of the ‘U clampilink-bai:{24+is:0ff set from:
the pivot bearing bore 127!iristhe: U leg portlon
1242 'of the-Uclamplink Bar 124:

The~ﬁrst 1ink menbers (f1ihas: formeditherem'
on’ opposite ‘gidesvof the- U’ clamp: linkebar:12#4;-
tvo! upstandmgilaterally spaced lugscl 124 and
{128 Tri'the lugs (2% there-isiformed anten:
larged pivot bearing bore (28 ax1a11y axhgned'
with -the ‘pivot’ bearing ‘bore 42T ‘A pwot stud
{29 has-a’ cyhndncal shank - 186 ﬁttmg in: the-
bearing bore 127/ ‘and’an enlarged cylindric head:
131 fitting in’ the: bearmg bore- 128. “There. is:
thus formed-a pivotdl:connection between - the
U clamp link bar {24 ‘and-theclink bar- (11 )

The lug 1{2bon the link bar {{{ has formed:
therein an 1ni;erna11y threaded bore 182 which is:
opposite the: adjacent outer face of the U leg:
portion 124—3 of the U-clamp link bar- (24;
Preferably as shown the threaded bore- {32t is:
axially alighed with the bores 127 and 128: An

. externally threaded clamp screw [23-is screwed
50"

in the- internally’ threaded ‘bore-{32 and has an
inner- reduced clamping head 134 abutting:
against the adjacent ouber face of the U leg:
portion 124—3 of the U clamp link bar 124, . Ex-
ténding laterally beyond its threaded portion-and
away from the lug [12b; the-clamp screw- 133
has a cylindric shank '133-—I1.’ Laterally offset:
from the lug 12b; the-link-bar- ({1 has an up-
standing bearing block (33—2 with a bearing
bore therein through Whlch the shank 133—{
extends and fits.

The seat frame link bar {14 engirdles a rela-
tively large frame opening {(4-—86, and the outer
end of the shank 133—I1 is located above the
opening [i4—6, and the oufer end of the shank
133-—1 has secured thereon the upper end of
an operating lever i4{ which extends downwardly
through the opening 114—6 and is curved out-
wardly and terminates in a foot pedal 141—I1 at
one side of the seat frame link bar {i4. Above
the clamp screw shank {33-—{ the lever 141 is
provided with upwardly extending laterally spaced
lugs 14f—2. The link bar {11 is provided with
an upwardly extending guide block 142 having a
guide bore 143 formed therein and extending at
right angles with the pivot axis 111—2, and the
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gulde Bore 143 is aligned with the space be-
tween the laterally spaced lugs (41—2,

A guide shaft 145 has a pivotal connection
between its forward end and the lugs (41—2,
as by means of a pivot pin extending through
registering bores in the lugs {4{—2 and the in-
tervening end of the guide shaft {45. The rear
end of the guide shaft 145 extends slidably with
clearance through the bore 143 in the block 142.
Intermediate the ends of the guide shaft 145
there are formed thereon external threads (46
on which is screwed an adjusting nut (47, and
a helical compression spring 148 extends around
the shaft 145 and is interposed between the nut
147 and the opposite face of the block 142. The
compression spring urges the shaft {46 away
from the block 142, and forwardly towards the
front of the seat frame link bar (4.

The lever lugs 141—2 pivotally connected with
the shaft 145 are thus urged forwardly and the
clamp screw 133 is urged in a counter clockwise
direction as viewed in Fig. 6. The threads on
the clamping screw are preferably right hand
threads, and the clamping screw 133 is thus urged
to maintain a clamping and locking pressure on
the U clamp link bar (24 and thus on the slide
rod link bar 120 thereby serving to automatically
maintain the seat frame link bar {14 at any par-
ticular tilted position with respect to the hori-
zontal base link bar 1i{.

For changing this tilt, the operator depresses
the pedal {41—1{ and thus the lever {4{, and re-
leases the clamping pressure of the screw 133
on the U clamp link bar 124, and permits tilting
the seat frame link bar 114 to any other desired
position.

In Figs. 7 and 8 a dental chair indicated gen-
erally by 210 includes another embodiment of the
improved adjustable linkage hereof for adjust-
ably tilting the dental chair back with reference
to its seat frame. In this embodiment of the
improvements, the first link bar is constituted
by the one-piece back 211, the second link bar
is constituted by the seat frame 214, the third
link bar is constituted by the slide rod 220, the
fourth link bar is constituted by a back tilting
lock block 224—I1, and the fifth link bar is con-
stituted by the U clamp 224, and these link bars
are pivotally connected with each other in a
manner similar to the embodiments 18 and 110,
and the U clamp link bar is operated by a spring
pressed lever 241, similar to the spring pressed
lever {41 in the embodiment {i6. In the em-
bodiment 210 any desired tilt of the one-piece
. back link bar 211 is attained by actuation of the
lever 241, and it is to be noted that the clamping
action of the U clamp link bar 224 operates two
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ways and when the linkage is ii the élafiped
condition the slide rod link bar 220 can slide
neither up nor down, which is a distinet advan-
tage in use,

The embodiments of the present improvements
fllustrated and described herein are by way of
example, and the scope.of the present invention
is not limited to the same or to the particular
details thereof but is commensurate with any
and all novel subject matter contained herein
which may at any time properly under the patent
laws be set forth in the claim hereof or originat-
ing herein, and the elements of any such claim
are intended to include their reasonable mechani-
cal and functional equivalents.

I claim:

In adjustable linkage apparatus, a U clamp
link bar, the U clamp link bar including a base
portion and oppositely spaced U leg portions ex~
tending from the base portion, two members se-
cured in opposite spaced relation with each other,
the U leg portions extending between the spaced
members, pivotal connecting means between one
of the spaced members and one of the U leg por-
tions; a slide link bar extending through the open-
ing between the spaced U leg portions of the U
clamp link bar and between its base portion and
the pivotal connecting means, and means opera-
tively mounted on the other spaced member for
varying by the application of pressure on the U
leg portions the distance between the U leg por-
tions of the U clamp link bar, and the base por-
tion of the U clamp member having a slide bear-
ing opening communicating at one side with the
opening between the U leg portions, and the slide
link bar slidably fitting and extending through
the slide bearing opening, and an elongated leaf
spring having its central portion secured on the
outside of the base portion of the U clamp mem-~
ber and having ends on opposite sides of the U
clamp member in spring abutment against a side
of the slide link bar.

DAVID J. BINUS.
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