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The present invention relates to drafting desks and the
like in which the drawing board is tiltably adjustable and
“nore particularly to counter-balancing mechanism for the
board while it is released to be swung to any desired posi-
tion.

An object of this invention is to provide a novel and
improved counter-balancing means to compensate for the
weight of the drawing board so that its tilt may be changed
with a minimum of effort and particularly when the board
is near vertical position, it shall not over-balance and fall
towards the draftsman.

- Another object thereof is to provide a novel and im-
proved counter-balancing means of the character men-
tioned, affording adjustment to account for the weight of
any accessories, as for instance a drafting machine that
may be attached to the board.

- A forther object of this invention is to provide a novel
and improved counter-balancing means of the kind de-
scribed, havinig the mentioned attributes and which is
simple .in construction, easy to adjust, reasonable in cost
and efficient in carrying out the purposes for- which it is
designed. ' " - " . o

. Other objects and advantages will become apparent as
this disclosure proceeds. .

For the practice of this invention, one form it may
assume is to have the drawing board with downwardly
extending brackets, one at each forward corner. Near
bottom end, each bracket is pivoted to a vertical, side
post of the drafting desk or table frame; said posts being
between the brackets. The pivotal connections have a
common axis line, so the board is swingably mounted to
allow change of -its tilt. The board is associated with
some suitable clutch means for example, adapted to re-
leasably hold it in any set position and upon pressing
down on a pedal or by a manipulation of some other
form of control, the board is released for swinging.

As mentioned, this invention concerns itsclf with means
to afford counter-balancing action while the poard is free
to be swung. I prefer to have one such means carried
on each bracket and part on the related post.

Each counter-balancing mechanism comprises a bell-
crank which is free to turn on the axis pin of the board’s
pivotal connection. One arm of said bell-crank extends
rearwardly where means on the post determines the limits
of its movement or holds it against movement; all this,
being adjustable. - The other arm of said bell-crank ex-
tends upwardly forwardly and is within the confines of
the bracket. There are two members arranged in slid-
able relation to form an extensible and contractable unit.
One end of this unit is swingably mounted near the upper
end of the bracket and its other end is pivotally linked
to the forwardly extending arm of the bell-crank. Spring
means on said unit, biases it to contract and the spring
stress is adjustable.

-1 will now give a detailed description of the particular
embodiment illustrated and its mode of operation.

In the accompanying drawing forming part of this spec-
ification, similar characters of reference indicate corre-
sponding parts in all the views.

FIG. 1 is a perspective view of a drafting desk embody-
ing the teachings of this invention. Part is in section.

“FIG. 2 is an enlarged front view of the counter-balanc-
ing means which is at the right of the desk in FIG. 1.
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There is a similar means at the left side. Both such
means are identical, except that one is right and the other
left. In FIG. 1, said means are shown enclosed. In FIG.
2, the outer casing is omitted so the counter-balancing
mechanism is exposed.

FIG. 3 is section taken at line 3—3 in FIG, 2, drawn
to an enlarged scale, The mechanism is shown in full
lines where the drawing board position is horizontal and
in broken lines where the board is in a tilted position.

FIGS. 4-6, drawn to the scale of FIG, 2, are rear views
of part of FIG. 2, shown differently set for adjustments
which will be explained.

In the drawing, the numeral 15 designates generally a
drafting desk whose separate drawing board 16 at each
front corner, has a downwardly extending bracket as 17
which is pivotally mounted near its bottom end on the
stud pin 18 extending from the desk frame post 19,
Suitable mechanism well known in the art, but not shown
because it is no part of this invention, includes some sort
of clamping or clutch means to hold the board 16 releas-
ably fixed in any set position, and for instance, by pressing
down on a pedal 20, to release the board for swinging
movement. The axis of swing of the board is provided by
said pin 18 and its mate at the other side of the board;
said pins being in alignment.

Since the counter-balancing means 21, 21’ are of iden-
tical construction, except that one is right and the other
left, a description of one and everything else said about it
herein, will suffice for the other.

On the axis pin 18, there is the turnable bell-crank 22,
having its arm 23 extending rearwardly through a verti-
cally elongated opening 24 in a plate 25 which is fixed
on the rear surface of the post 19. The other arm 26 of
said bell-crank, extends forwardly upwardly. There is
an extensible contractable unit denoted generally by the
numeral 27 which extends along the bracket 17. It is
made of two members 28 and 29 which are in slidabie
relation and spring-biased by 30 to contract. One end of
this unit is swingably mounted on a pin 31 fixed to the
bracket near its upper end, and the other end of said unit
is pivotally linked by a pin 32 to the bell-crank arm 26.

“In the particular construction illustrated, the member
29 is an eye-bolt which is through the hole 33 in a bridge
piece 34 spanning and integral with the distal ends of
an inverted U-piece 35, constituting the member 28. The
compression coil spring 3¢ which is of chosen strength
to do its required work, is on the member 29, between
the legs of the U-piece 35 and resting on the bridge piece
34. At the end of the eye-bolt is the nut 36 resting
against the washer 37 which in turn is against the end
of said spring 30. It is evident that the initial stress
in said spring can be regulated by turning said nut 36.

" On the plate 25 is a plate arm 38, swingably mounted
on an axis 39. This plate arm has a notch denoted
generally by the numeral 40 which decreases in width so

" that in one position as shown in FIG. 4, the bell-crank

arm 23 which may be a circular pin which is to be noted,
passes through such notch, is held against movement, .
that is, the bell-crank 22 is held from turning. When
said plate arm 38 is in the position shown in FIG. 5,
the bell-crank is allowed a predetermined amount of turn-
ing movement and when said plate arm is in the position
shown in FIG. 6, the bell-crank is allowed a greater
amount of turn as determined by the slot 24 in the plate
25. 1In essence, the plate arm in its positions of FIGS.
4 and 5, closes portions of the slot 24, a different total
amount at each such position. Said plate arm 38 has a
finger piece 41 for its manipulation; the similar finger
piece for the counter-balanCing means 21’, being shown

-at 41°. To hold the plate arm at its various positions,

it may carry a spring-biased ball detent 42 for releasable
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co-operation in the respective holes 43, 44,45 in the fixed
plate 25, = 77 S T ‘ '

We will-assume-that the plate arm 38.is in the position
shown in FIG. 4, where the, bell-crank 22 is held sta-
tionary. We will now note that the locus of movement
of the pin 31-i§ along the circumference of the circle”
“C* whose radius is “R” and whose center is: that ‘of the -
axis. offered by the pin 18, while the locus of movemernt -
of the free end’ of the eye-bolt 29 is along the circum-"
ference of the circle “C"” whose radius is “R'™ and whose
cénier is that of the axis offered by the pivotal connected
at 32. It Will: be foted Hat as the board 16 i§ $wung’
from horizonial position, said- loci approach each othér.”
This causes the spring 30 16 lengthen anid consequently
the stress fheréin decreases. ~This occirs up to a certain
point and as the board is then shifted further to approach-
vertical, said loci digress. This causes ‘the spring’30°to
shorten and ifs stress is thereby increased,” The position
of the axis 32 s $o chosén that the miiriimum stfess occurs.
in the spring 30 when the drawing board is at about a2 op
fifty degree angle from horizontal, ‘which is the position
at which the board is normally in balance, At this poift,
there may be mo stress in the spring. It becomes evident’
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that the mounting of the bell-crank 22 on the Swing axis
18 of the board 16 is not mandatory, and when the use o5
of ‘the, selector. means shown in FIG, 4.is omitied, the,
pivotal conriection of the member 29 may be at afy suit-
able point on the fixed post 19, where ‘the mentioned .
loci will have the relationship deseribed. ~~ 7 T
The mechanism needs a factory-made adjustment of the
nut 36 when the bell-crank 22 is held fixed ‘by havingits
arm 23 completely restrained as in FIG. 4 fo set the,
amount of initial compression of the spring 30, to account .
for.the weight of the board. 16, and also a _consumer-
made_adjustment of. the plate arm 38 to account, for the.
weight of the_ accessories, as for instance a lamp or draft-
: 1) ‘been attached’ by

30

35
ing ﬁja;c_hiq::'(ngt shown)” which haye bee _ _
him to. the board. ~This latter” adjustment, allows the-
bell:crank, 22, varying dégrees of free movement de
rhined by. thé position of the plate, arm. 38 as shown in
the FIGS, 5 and. 6. It is évident that since there is @
similar selector means including the platé arm manjpulated.”
by 41" as there is which is manipulated by movement of
the, fingef-piece 41, many. ran; s of _counter-balafice can,
be attained by compinations of any. oie of "the, thrée.
conditions at 21 with any one of the conditions at 21%,
meaning. the canditions Tespectively. shown i the FIGS..
“The term “counter-balancing. action”. as. herein em-
ployed, is the. resistance offered by the counter-balancing
means 21, 21’ to"_ih'e drawing board. in its movement.
When the drawing board .16, has no appurtenances, e~
straining ‘action to its movement need only take place
to avoid its falling down to horizontal and to.avoid its Aip-"
ping fofward to .hit the draftsman when the. pedal. 20
is pressed downward to teléase thé clutch. In such in-
stance the board may have a free movement for a de-
termined angle intefmediate horizontal and vertical and a.
less restrained movement elsewhere than would be re-
ed if the board carried a load. Such is offered by
the sétting shown in FIG. 6, where the bell-crank’s arm 23
is. afforded a measured free movement detefmined by
the ends of the slot 24. a
In instances where the board 16 carries what may be
deemed a moderate load, control of board movement
should occur diring greatér end portions of its swing.
Hence, there will be a lesser angle where its free move-
ment is to be permitted. This is afforded by the setting
shown in FIG. 5 whiere the bell-crank’s arm 23 i allowed
a measuted; comparatively smaller free swing movement
as determined by the opposite notch edges 47, 47', the
distance between such notch edges being less than the
distarice between the ends of the slot 24.
In installations. where the board 16-is_heavily laden,
no_movement ‘should be allowed the. said- board, which
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is. unrestrained. For such, we use the setting shown in
FIG. 4, where the bell-crank’s arm 23 is hield stationary
in the notch.48.in which said arm fits.

Adjustment of both count;r—balancing means 21, 21’
are made identical, but if desired where both means are
employed, their settings may be made different, to change
the maximum restraint to be offered board movement, as
load conditions, or, the desire,of the user, may dictate,

The manufacturer, will choose. the length of the slot.
24 and ' the Tessér distance between the riotch edges 47,
47", to accomiplish the respedtive éxteiits "of free swing
movement desired, that is, to. act as suitable stops.”

This invention'is ¢apable of numerous. forms and vari-
ous applications without departing from the essential
features Herein set ‘forth. It:is-thefefore’ intended and
desired ‘that “the “embodiment. shown ~herein. shall. be:
deemed merely “illustrative ‘and not restrictive and that
the ‘pafent shall: cover all patentable novelty herein’ dis- -
closed; reference being had to the following claims rather
than to the specific’ déscription herein t6-indicate the
scope of this inverition. ~ T T ' '

I¢laim: "~ 0

1. In & counter-balanced drawing board construction
of the tharacter described, a frame, a drawing board,.and..
a counter-balancing unit comprising a bracket éxtending’
downwardly from said board;-said. bracket, near its bot-
tom “enid, being swingably mounted. on’ the frame for,
movement about a horizontal axis which is nearer to the-
fiont edge Gf said 'board than to the réar edge thereof,
an extensible and contractable “strictire including, a’
spting biasing said structure to contract, a first pin’ car-
ried on said framé, in”front of, relatively near and ‘in
fixed rélation to said axis, and ‘a4 "sécond pin carried by
said bracket ‘above said axis; the ends of said extensible”
and ‘contractable stiuctiite’ being pivotally linked -fo 'said:.
pins respectively; the respective locations of said pins be-"
ing Such’that the stfess in thé 'Spiing is" decreased a5 the
board is swung from a horizontal ‘positiofl t6 one’ where”
the'said board i§ 4t 4 predeéférmined slope, and incredsed
when the “slope of said board is’ gréater’ than’ suchpre
devt; m S T e e mohe el bl

efiinéd slope. "

*)" A'counter:balanced drawing board construction as
defiried "ini “claiin 1, ificliding ‘heans on said exterisible”
and contractablé structiire; for adjusting the stfess in"said”

“3."A counter-balanced drawing board construction as
defined in" claim 1; inclidifg™ a mniembef ‘switigably’
mounted dni the frame for movément dboiit a Korizottal’
axis; the first_pin ‘being carried on said meémber, and’ a
stop medans on the frame allowing said ‘member a pre-
detérmined scopg’ of. swinging movement. T

"4, A Ccounter-balanced drawiiig board construction as
defined’ in “claim 1,” inchiding ' a ~member swidgably
mounted on, the frame, for movement about a horizontal”
axis; the first pin being carried on'said member, and stop
means ‘movably mounted on’ the frame; said stop means
 one position, holding said memiber stationary, and at
another position, allowing said member a ‘predetermined
scope of swinging movement.

“'5. A "cotinter-balaniced "drawing board. construction. as_
defined | in 'claim 1, including 'a" bellcrank- swingably
mounted.on the frame for movement about a horizontal
axis; the first pin being carried on one arm of said bell-
crank and a stop means on the frame allowing said bell

o
I |

crank a predetermined scope of swinging movement; the
other arm of said bell-crank, contacting said stop means’
at the limits-of travel of said bellcrank, * = 7 "7

6. A counter-balanced drawing board’ construction as
defined ' in ‘claim ‘1, includinga bell-crank~ swingably
mounted on the’ frame for movement about a horizontal
axis; the first pin eing carried on one arm. of. said bell-
crank afid stop means movably ‘moifited onthe frame;
said stop. means at. one position, holding the other arm-
of the bell-crank. sationary and at. another position, dl-
lowing said bell-crank a predefermined scope of swinging
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movement in which instance the other arm of said bell-
crank contacts said stop means at the limits of travel of
said bell-crank, respectively.

7. A counter-balanced drawing board construction as
defined in claim 1, including a second similarly com-
posed counter-balancing unit, similarly associated with
the drawing board; the axes of swing of the brackets of
said units, being colinear; each of said units including
a member swingably mounted on the frame for move-
ment about a horizontal axis; the first pin of each said
unit being carried on said members respectively, and stop
means for each of said units, movably mounted on the
frame; each said stop means at one position, respectively
holding said member which is associated therewith, sta-
tionary, and at another position respectively, each of said
members are allowed a predetermined scope of move-
ment respectively,

8. A counterbalanced drawing board construction as
defined in claim 7, wherein each of said stop means is
independently movable.

9. A counter-balanced drawing board construction as
defined in claim 7, including means on each of the extensi-
ble, contractable structures of said units, for independent-
ly adjusting the stress in the respective springs.

10. A counter-balanced drawing board construction
as defined in claim 1, including a second similarly com-
posed counter-balancing unit, similarly associated with
the drawing board; the axes of swing of the brackets of
said units, being colinear; each of said units including a
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bell-crank swingably mounted on the frame for movement
about a horizontal axis; the first pin of each said units
being carried on one arm of said bell-cranks respectively,
and stop means for each of said units, movably mounted
on the frame; each said stop means at{ one position re-
spectively, holding the other arms of said bell-cranks re-
spectively, stationary, and at another position respectively,
allowing said bell-cranks a predetermined scope of swing-
ing movement respectively, in which instances at said sec-
ond positions respectively, said other arms of said bell-
cranks respectively, contact the stop means related there-
with, at the limits of travel of said bell-cranks respec-
tively.

11. A counter-balanced drawing board construction as
defined in claim 10, wherein each of said stop means is
independently movable.

12. A counter-balanced drawing board construction
as defined in claim 10, including means on each of the
extensible, contractable structures of said units, for in-
dependently adjusting the stress in the respective springs.
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