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5 Cla}ms (Cl 33—75)

This invention relates to extension rulés, and miore
particularly to a combination extensible ‘rulé and pro-
tractor especially useful in the comstruction trade, for
example, where it is required to reach relatively distant
points and relatively high locations.

A main object of the invention is to provide a movel
and unproved combination extensible rule and protractor
which is simple in construct1on, which is foldable to a
relatively compact size;, and “which can ‘be extended to
a desired length, as required.

A further object of the invention is to prov1de an im-
proved extensible rule and protractor which is relatively
inexpensive to fabricate; which. is sturdy ‘in construction,
and which is prov1ded with' self-actnated lockmg means
to secure the ‘various elements -of the rule in extended
positions, said locking means’ being automatically re-
Ieasable ‘when the elements are rétracted.

Further objects and advantages of the invention will
become apparent- from the followmg ‘description “and
claims; and from the accompanymg drawings, ‘wherein:

FIGURE 1 is a perspective view of an'improved com-
bination extensible rule and protractor comnstructed in
accordance with the present invention, the elements of
the ‘arms of ‘the device being shown retracted but the
protractor arm being shown "adjusted to a position at
right angles to:the main cahbrated bar member of the
device.

FIGURE 2 is a plan view of theé various eleménts
of ‘the' device of FIGURE 1, sa1d elements ‘shown m
extended pos1t10ns

“FIGURE 3 is an enlarged vertical cross-sectional view
taken on the line 33 of FIGURE 2.

FIGURE 4 is an enlarged vertical cross-sectional view
taken one the line 4-<4 of FIGURE 2. :

~FIGURE 5 is an enlarged transverse vertical cross-
sectional view taken on the line 5—5 of FIGURE 1.

~FIGURE 6 is'an ‘enlarged transverse vertical cross-
sectional view taken on the line 6—6 of FIGURE 1.

" FIGURE 7 is' an enlarged ‘vertical cross-sectional v1ew
taken on the line 7—7 of FIGURE 2.

FIGURE 8 is an enlarged fragmentary perspective
view showing the manner in which a trammel member
is adjustably secured on the énd portion of one of the
extensible elements of the mam rule portlon of ‘the de-
vice of FIGURES 1 to 7.

FIGURE 9 is an enlarged vertical ‘cross-sectional view
taken on the line 9—9 of FIGURE 8.

Referring to the drawings, the combination extensible
rule and protractor is- designated generally at- 11 and
comprises: & ‘main - elongated ‘calibrated bar member 12
which is generally channe] shaped, as'shown in FIGURE

5, being provided ‘with “a longitudinal central’ groove.:

Thus, the groove 13 defines top and bottom arms 14
and 15.- The top and bottom arms are formed with
longitudinally  extending dovetail recesses 16 and 17 in
which-are slidably mounted the respective auxiliary elon-
gated calibrated nested bar members 18 to 21 and 22
to 24. As shown in FIGURE 5, the extensible elements
18, 19 and 20 are in the form of dovetail-shaped sleeve
members having ‘horizontal ‘top flanges, and ‘the hori-
zontal -top- flanges of the uppermost sleeve member 20
are - slidably received beneath longitudinally extending
horizontal, inwardly turned flanges 25 and 26 provided
on the top-arm 14. ' Similarly, the dovetail-shaped ‘nested
sleeve elements 22 and 23 are provided with horizontal
flanges, and the horizontal flanges of the lowermost sleeve
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element 23 are slidably received above and are retained
by inwardly projecting horizontal flanges 27 and 28
provided on the bottom arm 15. Nestmgly engaged with
the uppermost sleeve member 2% is the extensible cali-
brated bar member 2% which is provided with the dove-
tailed rib engaging the dovetailed sleeve member 28.
The lowermost bar member 24 similarly has a dovetailed
rib which is slidably engaged with the dovetailed sleeve
member 23.

The top arm"14 is integrally formed with a bracket
structure 2% which carries respective tubular bubble level
elements ‘38, 31 and 32, the tubular bubble ‘level ele-
ments 3¢ and 31 extending transverse to the bar mem-
ber 12 and being reversed with respect to each other so
that they may be employed to determine the deviations
of various surfaces from the vertical, or, in conjunction
with the protractor arm of the device, to determine the
deviation of various surfaces from the horizontal, The
third bubble level 32 extends parallel to the main cali-
brated bar member 12 and is employed in the conventional -
manner. :

The extensible elements may be locked in extended’
positions in the manner illustrated in FIGURE 7. Thus,
the extensible members are formed at their inner end
portions with inwardly facing, generally triangular re-
cesses 33 having abutment walls 34 perpendicular to the
members.  The outer end portion of the adjacent rule
member is formed with an outwardly facing longitu-
dinal recess 35, and secured in this recess is the shank
portion 36 of a resilient hook member formed of flat bar
material, the shank portion being secured in the recess
35 by suitable fastening means, such as a rivet 37. A
hook element extends around the end of the calibrated
bar members, for' example-the calibrated bar member
20 in FIGURE 7, and is provided with the free, reversely
extending arm 39 which is biased to -an-upwardly pro-
jécting position, as viewed in FIGURE 7, by the resiliency
of the shank -member 36. The arm 39 is thus receivable
in the recess 33 when the cooperating extensible element;
for example, the element 21 in FIGURE 7, is in'its
fully extended position. The arm- 39 thus is engageable
with: the abutment wall 34 to limit further extension
of the member 21 with respect to the member 2¢.° When
the member 21 is retracted; the inclined top; wall surface
of the recess 33 cammingly engages the arm 39 and
causes said arm to extend and to be received in a re-
cess 40 provided therefor in the member 28, so that the
arm 39 is disposed substantially flush with the top sur-
face of the member 28, allowing the member 21 to be
retracted.

The top arm 14 is prov1ded with a stop block 41 (FIG-
URE 3) which is located on the end portion of the bot-
tom wall of recess 16 therein and which limits the in-
ward retraction of the dovetailed sleeve member 18.

As shown -in FIGURE 3, the automatically operated
locking means for limiting extension . of the ‘calibrated
auxiliary bar members may comprise resilient hook mem-
bers 43 which have projecting hook portions engageable
in triangular recesses 44 provided in the surfaces of the
adjacent members so that the hook elements of the resilient
members 43 are biased so as to lockingly engage with
the vertical abutment wall surfaces 45 of the recesses 44
when the members are in their extended positions.. When
the members are retracted, the sloping wall surfaces of
the recesses 44 cammingly engage with the hook ¢élements
to move said hook elements inwardly into their receiving
recesses so as to allow the rule to be -contracted. As
shown in FIGURE 2, the resilient members 43 are se-
cured in recesses 46 of sufficient depth to receive the hook
portions of the members 43 when they are cammed in-
wardly by the sloping wall surfaces of the assocmted re-
cesses 44,



3.

Rigidly secured to the end portion of top-arm-i4 is an
arcuate track member 58 which'is coplanar with the top
arm 44; having ote end secured to the side wall surface
of arm 14 at 51 and having-the other-end connected by
an’integral ‘radius. arm-52 to_the-end of the member 12.
The: track ‘member. 50 is" substantially - gfeater ‘than: the
oné-hundred and . cighty degrées for a. reason presently
to -be ‘explained:

3,085,546

4

The protractdr arm 55 and-its-cooperating extensible ele-

ment:56 may be designed 10 extend to the maximum length
of the order of four feet. ‘Thus, the device may be em-

. ployed to measure from-a bench mark, in which the drm

A pivot lug 54 projects from the end -of the bar mem-:

ber 12, and p1votally connected thereto centrally. of the

10

track member 5¢ is a calibrated elongated’ protractor arm: -

55, inthe form of a dovetdiled sleve in which isslidably:

rece1ved an extensible auxiliary dovetailed calibrated bar

56. A laterally projecting lug 57 of ‘substantial lengthn

projects from one side flange-of the arm 55;-and secured
on the end of the lug 57 is an upstandmg stud 58 which

extends slidably through the-arcuate track slot 59 formed

in the track member 5¢, ~A wing nut 68 is threaded on

the upstanding'stud 58-to lock the arm 55 in an angular-

1y -adjusted. position on the calibrated arcuate track 58,
Since -the track-member: 50 is of subst antially -greater

length than one-hundred and eighty degrees, as above ex~.

plained; the arm 55 may be locked in'a pos;tlon which is
at least perpendicular to’ the main arm 12; since sufficient
additional length exists in the:arcuate track member 50
to allow the arm 57 to-be disposed at the:proper.position
for clamping the member: 55 to the track 56 in perpendic:
ular. relationship-to the ‘main bar member 12.- The lug

57-is -of ‘'substantial length to allow the angle markings.

on the arcuate track member 5¢ to:be easily viewed with-
ont interferenice from the clamping nut 68,

Ag dbove explained;. the auxiliary calibrated arm 55 is:
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55 .will be locked at a ninety. degree position on the arcu-
ate track member 59 and’the: main arm 12 will be held

‘plumb, in accordance with the show1ng of the bubblelevel

30, Desired measurements may then be made along the
main ‘calibrated. bar member 12" with ifs extended cali-
brated portions;

The ‘members 12 and 18 to 21 are calibrated 5o that
Whe‘l the device is employed to' measure upwardly from

a bench-mark as above described,; the scale numerals on
the left sides of: ‘said members ascend upwardly in value,
so that ‘heights above the bench mark may be read direct-

1y. - The scale niumerals at. the right sides of members 12

and 18 to 21 increase in value downwardly.

‘As will 'be readily -apparent; the device may -be em’
ployed.'as an ordinary level ‘when-all the slide elements
thereof ‘are ‘in retracted yositions. The groove 13 is-de-
signed to receivéthe arm 55 and to house same. Thus, the

~device is foldable to a very compact volume, enabhng it

25

“ent planés orlevels.
or 64 may be inserted into: the corner of-a duct to sup-
portthe ad]acent “portion of the rule while a. desired.

30

provided with a dovetailed groove and the extension ele-
mient 56-is formed with 'a dovetailed rib slidably engaged .

in said groove

As shown in FIGURE 2, the innermost extensﬂ)le rale
elements 2% and 24 are pmV1ded at their-ends with lon-
gltudmally projecting feeler pins. 62 and 63, said feeler
pins  being of sufficient length ‘so they may be casily
grasped when it is ‘desired to extend the slidable calibrated
dovetailed  rule members.. The. innermost slidable -ele:
ment 56 of the-auxiliary.arm-55 is likewise provided:at its
outer end ‘with ‘a pin-element 64 of sufficient:length to
allow same 1o be grasped when it is desired to extend the
calibrated slidable member 56 relative 'to the:main por-
tion of the arm>55.

As shown in FIGURES 8 and 9, trammel members 7¢

may be mounted on-the end portions:of the:innermost .
sxtensible elements of the rulé; for example, on the end
portion of - the: extensible “element 24, as" illustrated -jn-

FIGURES § and 9, the trammel members 70 being pro=
vided with scr1bmg points: 71, Each trammel ‘member
70 comprises & main, generally rectangular. sleeve portion
72 through which the. associated ruler arm is receivable;
for example; the element 24:in FIGURES 8 and 9,-the
sléeve portion 72 slidably receiving the member 24 -and.
beinig formed with: an enlarged top-cavity-73 in .which is
slidably disposed a clamping block: 74 shaped to interfit
with the fecess‘defined:-between the dovetailed rib and the
upper ‘flange of the member 24, as shown in FIGURE 9,
A clamping screw 7515 threadedly engaged through ‘the
top wall 76 of the sleeve member 72 and.is rotatably se-
cured to-the clamping block 74... When . the screw 75 is

tighened the block:74 exerts blocking force on the mem-

ber 24; rigidly securing the trammel member 7¢ at a de-
sired Jocation on-the calibrated member 24." Obviously,
trammel members: 78 may be provided on the respective
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oppositely extensible end -portions of the rule so: that'the -

device ‘may be.employed to: define a desired radius be-
tween the trammel points71:at the opposite ¢nd portions
of ithe ‘rule. . Ordinarily; a: trammel -member 7¢ will. be'.
provided for each of the 1nnermost extensxble elements 21
and 24.

The rule may be designed so that 1t will open to a rel-
atively large length; for example, a length of sixteen feet:

70:

75

to be employed as 4 standard Jevel.

“The device is particularly useful in “shieet ‘metal: work;
wherein: it is often necessary to take gross dimensions
between duct ﬁttmgs, where dicts ‘are located-at differ-
The small . pin elements: 62, .63

dimension’is read.

As will: be readxly apparent, the. device may bé ems
ployed .to-lay out “angles with large side dimensions;
employmg the . pivoted 4rm 55 and: the calibrated arcu-
ate track member 5¢ to set -up the angles. - As.above
mentioned, the. pin members 62, 63 and 64 -are employed
as mezns for grasping and extendmg the inner calibrated
slidable ‘portions of the rule.

‘The- calibrations ‘on the various- ‘sections of . the Tule

may be in any. desired fractions of inches; for example;
may. be in quarter inch intervals, except for the first inch
of -the scale. 'which. may ‘be in sixteenths. . The' calibra-

tions should be countersunk below the surface of the rule:

elements to -prevent them: from being worn off.
While a-certain specific .embodiment .of an improved
combination. extension rule and. protractor has been. dis-

“closed in the foregoing description, it will ‘be understood
that various modifications within:the spirit of the' inven=:
Therefore it

tion’ may oceur to theose skilled in:the art.
is intended that no limitations be placed on the inyven-
fion except.“as defined- By. the scope: Of the appended
claims. : ‘ :

What. is clalmed is: : :

1. In-an-extension rule of the type compnsmg ‘2 main
elongated calibrated’ bar. member formed with a longi-

- tudinal -dovetailed groove “and. an -auxiliaryelongated
calibrated bar mémber having a- dovetailed rib siidably.
~engaging in said dovetailed groove, whereby-the auxiliary;
“calibrated bar member may be extended relative {o the’

main bar member; the improvement comprising a resilient
hook member secured to and extending around-the end
of ‘the main bar member; said hook member comprising

a: resilient -shank portion and a‘reversely -extending arm
“defining - a_ detent element spaced from:and extending
.:parallel to-said shank portion, said ‘main-bar being pro-..
vided-with recess-means adapted to receive said reversely -

extending arm, said .arm normally. projecting outwardly
{rom said recess means parallel to.said main bar mem-
ber; said- anxiliary:-bar' member. - being formed: with- a
generally: triangular recess: adapted: to. receive: said .arm
when. the auxiliary bar -member is in-extended position,

said triangular recess -comprising -a :transverse ‘abutment

Wall arranged perpendxcularly ‘to the apxiliary ‘bar mem-

beér-and-a sloping camiming wall arranged to cammingly.

engage withvsaid arm to move said arm into said recess
means when- the auxiliary bar member 'is retracted.
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2. An extension rule comprising a main elongated cali-
brated bar member formed with a longitudinal dove-
tailed groove, an auxiliaty elongated calibrated bar mem-
ber having a dovetailed rib shdably enhgaged in said
dovetalled grodve, whereby the auxiliary calibrated bar
mémber may be extended relaiive to the main bar mem-
bef, a fesilient Hook member sectired to and extending
around the end of the main bar mémber, said hook mem-
ber comprising a resiliént shank portxon and a reversely
extending arm deﬁmng a detent element spaced from
and extending parallel to said shank portion, said main
bar member being provided with recéss mieans adapted to
receive. said reversely extending arm, said arm nor-
mally prOJectmg outwardly from said recess means paral-
lel to said miaifi bar miembei, said auxiliaiy baf mem-
ber being formed with a generally triafigular recess adapt-
ed to receive said arm when the auxiliary bar member
is in extended position, said triangular recess comprising
a transverse abutment wall arranged perpendxcular to
the auxiliary bar member and a sloping camming wail
arranged to caminingly engage with said arm to move
said arm into said recess means when the auxiliary bar
member is retracted, an arcuate track member disposed
at one end of said main bar member and having a radius
Iccated in the same plane as said main bar member,
said arcuate track member subtending an angle of sub-
stantially more than one-hundred and eighty degrees, a
radial arm rigidly connecting one end of the arcuate
track mermiber to the end of said main bar member and
being disposed at the obtuse angle to said main bar
member, the other end of the arcuate track member being
rigidly connected to the main bar member, a calibrated
elongated arm pivoted to said main bar member cen-
trally of said arcuate track member, a lug of substantial
length rigidly connected to and projecting from said
calibrated elongated arm, and means slidably connecting
the end of said lug to said arcuate track member.

3. An extension rule comprising a main elongated cali-
brated bar member formed with a longitudinal dove-
tailed groove, an auxiliary elongated calibrated bar mem-
ber having a dovetailed rib slidably engaging in said
dovetailed groove, whereby the auxiliary calibrated bar
member may be extended relative to the main bar mem-
ber, a resilient hook member secured to and extending
around the end of the main bar member, said hook memn:-
ber comprising a resilient shank portion and a reversely
extending arm defining a detent element spaced from
and extending parallel to said shank portion, said main
bar member being provided with recess means adapted
to receive said reversely extending arm, said arm nor-
mally projecting outwardly from said recess means parai-
Iel to said main bar member, said auxiliary bar member
being formed with a generally triangular recess adapted
to receive said arm when the auxiliary bar member is in
extended position, said triangular recess comprising a
transverse abutment wall arranged perpendicular to the
auxiliary bar member and a sloping camming wall ar-
ranged to cammingly engage with said arm to move
said arm into said recess means when the auxiliary bar
member is retracted, an arcuate track member disposed
at one end of said main bar member and having a radius
located in the same plane as said main bar member, said
arcuate frack member subtending an angle of substan-
tially more than one-hundred and eighty degrees, a ra-
dial arm rigidly connecting one end of the arcuate track
member to the end of said main bar member and being
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disposed at an obtuse angle to said main bar member,
the other end of the arcuate track member being rigidly
connected to the main bar member, a calibrated elongated
arm pivoted to said main bar member centrally of said
arcuate track member, a lug of substantial length rigidly
connected to and projecting from said calibrated elongated
arm, and means slidably connecting the end of said lug
to said arcuate track member, said main bar member
being formed with a longitudinal groove of sufficient size
to at times receive said calibrated elongated arm.

4. An extension rule comprising a main elongated cali-
brated bar member formed with a longitudinal dovetailed
groove, an auxiliary elongated calibrated bar member
having a dovetailed rib slidably engaging in said dove-
tailed groove, whereby the auxiliary calibrated bar mem-

ber may be extended relative to the main bar member,

a resilient hook member secured to and extending around
the end of the main bar member, said hook member com-
prising a resilient shank portion and a reversely extending
arm defining a detent element spaced from and extend-
ing parallel to said shank portion, said main bar member
being provided with recess means adapted to receive said
reversely extending arm, said arm normally projecting
outwardly from said recess means parallel to said main
bar member, said auxiliary bar member being formed

ith a generally triangular recess adapted to receive said
arm when the auxiliary bar member is in extended posi-
tion, said triangular recess comprising a transverse abut-
ment wall arranged perpendicular to the auxiliary bar
member and a sloping camming wall arranged to cam-
mingly engage with said arm to move said arm into said
recess means when the auxiliary bar member is retracted,
an arcuate track member disposed at one end of said
main bar member and having a radius located in the same
plane of said main bar member, said arcuate track mem-
ber subtending an angle of substantially more than one-
hundred and eighty degrees, a radial arm rigidly connect-
ing one end of the arcuate track member to the end of
said main bar member and being disposed at an obtuse
angle to said main bar member, the other end of the arcu-
ate track member being rigidly connected to the main bar
member, a calibrated elongated arm pivoted to said main
bar member centrally of said arcuate track member, a
lug of substantial length rigidly connected to and project-
ing from said calibrated elongated arm, means slidably
connecting the end of said lug to said arcuate track mem-
ber, said main bar member being formed with a longi-
tudinal groove of sufficient size to at times receive said
calibrated elongated arm, said calibrated arm being of
dovetailed cross section; and an auxiliary calibrated arm
having a dovetailed rib slidably engaged in said calibrated
elongated arm.

5. The structure of claim 4, and respective feeler pins
secured on the end of said auxiliary calibrated bar mem-
ber and on the end of said auxiliary calibrated arm.
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