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This invention relates to an extensible device for pro 
ducing angular relationships between surfaces and more 
particularly to a layout tool. 
The device of the invention satis?es a need in construc 

tion and related industries for a selectively extensible and 
retracta le device which can be resiliently and remove 
ably positioned between spaced surfaces and in predeter 
mined angular relationships with respect to the surfaces. 
One of the signi?cant advantages afforded by the lay 

out tool of the invention is the production in its use of 
substantial savings of time, manpower and money. The 
layout tool is effectively operable by one man. One ad 
justment of the selectively extensible and retractable edge 
of the tool will ordinarily su?ice in placing a plurality 
of plumb layout marks in a number of locations between 
the same surfaces or similarly spaced surfaces. 

While the layout tool of the invention is particularly 
useful in establishing plumb relationships between ?oors 
and ceiling and other spaced horizontal surfaces, it can 
also be effectively used in applications requiring the es 
tablishment of level or other predetermined angular re 
lationships. Ordinarily, the tool is used for the placement 
of plumb layout marks for the installation of dry wall, 
various types of paneling, all types of door jambs and 
other tasks requiring the establishment of a plumb line 
between a ceiling and ?oor. 
The layout tool of the invention generally used in 

construction involving ceilings of conventional height con 
sists of a level portion with a single arm or extension 
frame slidably and removeably secured to the level por 
tion. Where conventional ceiling heights will be frequently 
exceeded in the normal use of the layout tool, a double or 
yoked arm or extension frame slideably and removeably 
secured to the level portion is preferred. It has been 
found that the greater distance being spanned in the lat 
ter case can be more accurately plumbed where the ex 
tension frame is provided with a stiffer frame which is 
not easily de?ected from alignment with the level por 
tion. 

Maintenance of a selected position of the extension 
frame on the level portion has been achieved utilizing sev 
eral means. In one embodiment, an edge of the level por 
tion is provided with an elongated magnet. When the 
magnetizable extension frame is adjusted with repect to 
the level portion, the magnet acts to maintain the selected 
position while the unit is in use. In another embodiment, 
resilient biasing means are positioned ‘between abutting 
surfaces of the level portion and the extension frame and 
act to maintain the elements in preselected positions. 
One of the ends of the level portion of the layout tool 

of the invention is provided with a resiliently responsive 
means for changing the longitudinal dimension of the 
level portion. This level portion dimensional adjustment 
provides an important advantage for the layout tool. 
When the unit has been positioned between two surfaces 
for establishing predetermined angular relationships, the 
end of the level portion carrying the resilient means is 
positioned against one of the surfaces, and the extension 
frame is adjusted until ?rm contact is established there 
by with the other surface in the desired angular relation 

10 

15 

20 

30 

35 

40 

50 

55 

65 

1 3,328,887 
Patented July 4, 1967 

2 
ship. The position maintenance means act at this junc— 
ture to maintain the level portion and frame extension 
in their adjusted relative positions. After marking the 
predetermined angular relationship between the surfaces, 
the level portion can be biased against the resilient means 
to reduce its dimension and may then be removed from 
between the surfaces. The tool may be subsequently 
aligned between the same surfaces in a different location 
or surfaces spaced substantially the same distance apart 
by again reducing the longitudinal dimension of the level 
portion by biasing the resilient means against one "of the 
surfaces and positioning the layout tool in the desired 
angular relationship between the surfaces. 

Since a layout tool spans the distance between a floor 
and ceiling, its length would ordinarily make the tool dif 
?cult to handle when not in use. The retractability of the 
extendable portion of the unit over the level portion 
thereof, however, makes it readily and conveniently trans 
portable. For added versatility, the extendable portion of 
the layout tool can be completely withdrawn from the 
level portion which can then be used solely as a level 
instrument. 

Various other objects and advantages of the invention 
shall become more fully apparent from the following 
drawings and description which describe the best mode 
presently contemplated ‘for carrying out the invention. 

FIG. 1 is a front elevation of the layout tool of the 
invention with some parts broken away; 

FIG. 2 is a side elevation of the layout tool of FIG. 1; 
FIG. 3 is a partial sectional view of the layout tool 

taken along line 3—3 of FIG. 1; 
FIG. 4 is a fragmentary sectional view of the layout 

tool of FIG. 1 illustrating a resiliently responsive means 
positioned between the movable elements thereof; 

FIG. 5 is a front elevation of a second embodiment 
of the layout tool of the invention; 

FIG. 6 is a side elevation of the layout tool of FIG. 
5; and 
FIG. 7 is a cross-sectional view of the layout tool 

taken along line 7-7 of FIG. 5. 
FIG. 1 illustrates the layout tool of the invention, 

which is generally designated 1. The layout tool consists 
of two basic elements, a level 2 and an extension frame 
3. The layout tool illustrated in FIGS. 1 and 2 is shown 
to be positioned between a generally horizontal floor 
4 and ceiling 5. 
As can be seen in FIGS. 1, 2., 3 and 7, the level is 

formed with a frame, generally designated 6. The frame 
6 is normally fabricated from a light-weight metal and, 
in preferred practice, is fabricated as an aluminum ex 
trusion having a generally I-shaped cross section. The l 
con?guration of frame 6 de?nes} vertically extending 
spaced parallel legs 7 and 8 which de?ne parallel planes 
with respect to each other. The parallel legs are con 
nected by a web section 9 having a generally uniform 
cross section throughout its length and which is po 
sitioned at right angles to the planes of legs. A number 
of longitudinally spaced openings it? are provided in 
web section 9 of the level frame to lighten the frame 
and to facilitate the use and storage of the level. 
A number of longitudinally spaced level and plumb 

vial units 11, which are enclosed by protective casings 
12, are mounted at longitudinally spaced intervals along 
the web section 9 of the level frame. The vial units 11 
are secured to web section 9 at predetermined angles 
with respect to the planes of legs 7 and 8. As is shown in 
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FIG. 1, the protective casings 12 are secured to web 
section 9 by bolts 13. The level employed can be of 
the type described .in the patent to H. I. Ziemann, 
2,810,206, or in the US. patent application of vDonald 
E. lVright, S.N. 377,881, ?led June 25, 1964, for a 
“Level.” 
As can be most clearly viewed in FIGS. 3, 4 and 7, 

the leg 7 of the level frame includes a working surface 
14 which is provided with a recess into which a mag 
netic material 15 is secured along substantially the en 
tire length of the working surface of leg 7. The magnetic 
material 15 secured in leg 7 of the level frame and 
Working surface 14 are precision machined to produce 
a unitary working surface which is parallel to working 
surface 16 of leg 8. The magnetic material serves to fa 
cilitate the use of the level by itself as a level instru 
ment when Working near magnetizable materials. The 
magnetic material, however, additionally serves an ex~ 
tension frame securing advantage, which will be more 
fully discussed below. 

Referring more particularly to FIG. 1, it can be seen 
that the lower end of the level 2 is provided with an 
end plate 17 spanning the I-section at the ‘bottom of the 
level and is connected thereto. Supporting blocks 18 
are mounted upon end plate 17 on opposite sides of web 
section 9 and between parallel legs 7 and 8. Pairs of bolts 
12 are inserted through vertically aligned Openings pro 
vided in blocks 13 and end plate 17. Bolts 1? are re 
ciprocably mounted in these openings and extend out 
wardly from the end of level 2 in a direction which 
is parallel to the plane of working surfaces 14 and 16. 
In forming the holes for bolts 19 in end plate 17 and 
in blocks 18, close tolerances are maintained to re 
duce the lateral displacement or wobble of the bolts to a 
minimum. Springs 24? are telescoped over the projecting 
ends of each of the bolts 19. Finally, the projecting bolt 
ends are threaded securely into a support plate 21. A felt 
or similar resilient pad 2-2 is secure-d to the outermost 
end of support plate 21 and is positioned in contact with 
?oor 4 when the level is used as a layout tool. The pad 
22 serves to prevent the marring or scratching of the 
?oor upon which the layout tool is placed when in use. 
As is shown in FIGS. 1 through 4, the extension frame 

3 of the layout tool is connected to the level 2 for 
longitudinal sliding movement. The sectional view of 
FIG. 3 best illustrates the cross-sectional con?guration of 
the elongated channel member 23 of the extension frame 
3. Channel member 23 like level 2 is preferably formed 
from a light-weight metal such as an aluminum extru 
sion. The longitudinal axis of the channel member when 
connected to the level is parallel to the planes of work 
ing surfaces 14 and 16 of the level. A ?ange 24 is secured 
to the extended end of channel member 23 and projects 
therefrom in a plane normal to the axis of the channel 
member. To facilitate marking along the outer edge 25 
of ?ange 24, the lower surface of flange 24‘ is gradually 
tapered at 26 towards edge 25. 
The channel provided by channel member 23 is made 

to closely approximate the con?guration de?ned by 
parallel leg 7 and working surface 14‘ thereof. When the 
channel member is telescoped in sliding engagement over 
the level, edge 25 of ?ange 24 is generally located in pre 
cise alignment with the corresponding edge of support 
plate 21. Therefore, after the layout tool has been aligned 
in plumb relationship between floor 4 and ceiling 5, 
utilizing the-vial units 11, edge 25 and the corresponding 
edge of support plate 21 are aligned and marks may be 
made at the aligned points on the ?oor and the ceiling 
in preparation for a subsequent installation. 

Since the extension frame is freely slidable along leg 
7 of level frame 6, it has been found to be necessary to 
provide a means for maintaining the extension frame in a 
selected position relative to the level. To produce a means 
for maintaining the extension frame in a desired position 
with respect to the level, an elongated, thin leaf spring 
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4 
27, as shown in FIG. 4, is secured at 28 to the surface 29 
of channel member 23 opposite working surface 14 of leg 
7. In applications utilizing a leaf spring 27, the channel 
is slightly enlarged to permit the sliding movement of the 
channel member 23 with respect to leg 7 allowing room 
for the interposition of the leaf spring between the 0p 
posed surfaces 14 and 29. The elongated leaf spring 27 
acts to ?rmly bias ?anges 30, as shown in FIG. 3, of chan 
nel member 23 into ?rm engagement with the innermost 
edges of leg 7 opposite working surface 14. Utilizing 
such a spring, an operator using the layout tool of the in 
vention can grasp adjustment knob 31 and adjust the ver 
tical position of the extension frame to a desired position 
on level 2 and leave it in that position while in use. The 
leaf spring 27 then acts to maintain the vertical relation 
ship of the extension frame 3 with respect to the level 2. 

It has been found that the leaf spring 27 can be omitted 
from a magnetizable extension frame or frame having a 
magnetizeable portion. In this instance a channel de 
?ned by the channel member 23 can be made to very 
closely approximate the cross-sectional con?guration of 
the parallel leg 7. The magnetic material 15 of the level 
will serve to maintain a preselected position between the 
extension frame 3 and the level 2 by magnetically at 
tracting the material of the extension frame to the mag 
netic material 15 secured within the recess of the leg 7 
of the level frame 6. 

In the operation of the embodiment of the layout tool 
illustrated in FIGS. 1 through 4, the instrument is placed 
down with the pad 22 and support plate 21 of level 2 
squarely on the floor. The channel member 23 and ?ange 
24 of extension frame 3 are positioned in a somewhat re 
tracted position with respect to the level 2. Level 2 is 
pushed downwardly against the bias of springs 20 a short 
distance, and extension frame 3 is extended vertically until 
contact with ceiling 5 is established. The layout tool is 
then aligned utilizing the plumb vial units 11 secured to 
the frame 6 of the level until a plumb relationship is es 
tablished between the layout tool 1 and the ceiling 5 and 
?oor 4. When the desired relationship has been estab 
lished, the layout tool may be released and the bias of 
springs 20 between plates 17 and 21 co-operating with 
the leaf spring 27 or magnetic material 15 will maintain 
the layout tool in ?rm, but removable, engagement be 
tween the ?oor 4 and the ceiling 5. Plum-b marks may 
then be made along any of the aligned surfaces of ?ange 
24 and support plate 21. 
To move the layout tool 1 to another position for es 

tablishing further plumb relationships, the level 2 is de 
pressed against the bias of the springs 20 causing the 
?ange to be spaced from the ceiling 5 and permitting the 
removal of the layout tool to another location. In the new 
location, the springs 20 ‘are again depressed pushing over 
plate 17 close to support plate 21, and the depressing 
force on the unit is released permitting the ?ange 24 of 
the extension frame 3 to be biased in ?rm engagement 
with ceiling 5 after plumb alignment has been achieved. 
This procedure can be repeated continuously without 
necessitating the readjustment of the extension frame 3 
with respect to the level 2 as long as the unit is being 
used in the same room or a room with ceilings and ?oors 
in similar spaced relationship. 
Another embodiment of the invention is shown in 

FIGS. 5, 6, and 7. Since the level 2 shown in the embodi 
ment of FIGS. 5, 6 and 7 is the same in all material re 
spects to that shown in FIGS. 1 and 2, the same refer 
ence characters are used in the description of the level. 
In this embodiment, the extension frame ‘32 consists of 
a pair of channel members 33 positioned in sliding en 
gagement with each of the parallel legs 7 and 8 of the 
level frame 6. The channel members 33 have con?gura 
tions complementing those of the parallel legs 7 and 8 of 
the level frame 6. As is shown in FIG. 7, a leaf spring 
34 is connected to the channel member 33 in sliding en 
gagement with the parallel leg 7. This functions in the 
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same manner as leaf spring 27 of the ?rst embodiment. A 
series of spaced bridging plates 35 are positioned at longi 
tudinally spaced intervals between channel members 33 
and are connected thereto. A flat top plate 36 spans the 
channel members 33 and is connected to them across their 
top portions. Top plate 36 extends between the channel 
members in a direction normal to the planes of working 
surfaces 14 and 16 of the level 2 when. extension frame 
32 is slidably positioned on the level. 

This yoke-type extension frame construction is de 
signed for layout tools to be used in applications wherein 
greater than normal ceiling heights are frequently en 
countered. The bridging plates 35 joining channel mem 
bers 33 and acting in combination with the pair of chan 
nel members serves to impart substantial mechanical 
strength to the extension frame 32 when it is in its ex 
tended position. Extension frame 32 serves to greatly in 
hibit the development of bends or curves or the lateral 
displacement of the frame 32 when the layout tool is used 
to span a substantial distance between a ?oor and ceiling. 
The results produced by the embodiment shown in FIGS. 
5, 6 and 7 is comparable to that achieved with the ?rst 
embodiment, the improvement in the second embodiment 
lying in the greater strength and rigidity imparted to the 
extension frame 32 when in an extended position. 

In use, one man can handily use either of the layout 
tools of the invention. He can readily align the tool be 
tween the surfaces being plumbed, leave the tool in the 
‘aligned free-standing position, mark the plumb lines, and 
move the layout tool to another position without adjust 
ment. The need for one man to hold and another to mark 
is eliminated, as is the necessIty for readjustment of the 
tool after each alignment. 
Various modes of carrying out the invention are con 

templated as being within the scope of the following 
claims which particularly point out and distinctly claim 
the subject matter regarded as the invention. 

I claim: 
1. A layout tool comprising a frame having parallel 

working surfaces connected by a web aligned in substan 
tially normal relationship with the planes of the working 
surfaces, a level vial connected to the frame in a predeter 
mined langu-lar relationship with respect to the longitudinal 
axis of the frame, a plate secured to an end of the frame 
in normal relationship to the axis of the frame, a plurality 
of spaced studs slidably projecting through the plate in a 
direction parallel to the axis of the frame, the stud ends 
projecting from the plate being secured to a second plate, 
spring means disposed between the plates and biasing the 
plates apart, an extension frame provided with a channel 
complementing the frame portion de?ning the working sur~ 
faces thereof, the end of the frame opposite the plates 
being inserted into the complementing channel of the 
frame extension and being axially slidable with respect 
thereto, and means for temporarily maintaining the frame 
and the frame extension in a predetermined position with 
respect to each other whereby the layout tool may be 
adjusted between two surfaces in a predetermined angular 
relationship therewith, may be resiliently and removably 
biased between the surfaces and may be removed and 
replaced at points between the surfaces spaced from the 
original position without adjustment. 

2. The layout tool of claim 1 wherein some of the studs 
are located on one side of the web and others on the 
other side of the web to minimize lateral movement be 
tween the ?rst and second plates and to enhance the stabil 
ity of the tool. > 

3. The layout tool of claim 1 wherein the spring means 
are telescoped over at least some of the studs between 
the ?rst and second plates. 

4. The layout tool of claim 1 wherein the temporary 
position maintaining means comprises resilient biasing 
means disposed between the frames. 

5. The layout tool of claim 1 wherein the temporary 
position maintaining means comprises magnetic means on 
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6 
one of the frames and magnetizable means on the other 
of the frames. 

6. A layout tool comprising a frame having parallel 
working surfaces connected by a web aligned in substan 
tially normal relationship with the planes of the working 
surfaces, a level vial connected to the frame in a prede 
termined ‘angular relationship with respect to the longitu 
dinal axis of the frame, a plate secured to an end of the 
frame in normal relationship to the axis of the frame, a 
plurality of spaced studs slidably projecting through the 
plate in a direction parallel to the axis of the frame, the 
stud ends projecting from the plate being secured to a 
second plate, spring means disposed between the plates 
and biasing the plates apart, an extension frame provided 
with a channel complementing the frame portion de?ning 
the working surfaces thereof, the extension frame being 
provided with a ?ange at an end thereof and in transverse 
‘alignment with the longitudinal axis of the extension 
frame, the frame being inserted into the complementing 
channel of the frame extension at the end opposite the 
?anged end being axially slidable with respect thereto, 
and means for temporarily maintaining the frame and the 
frame extension in a predetermined position with respect 
to each other whereby the layout tool may be adjusted 
between two surfaces in a predetermined angular relation 
ship therewith, may be resilient-ly and removably biased 
between the surfaces and may be removed and replaced at 
points between the surfaces spaced from the original posi 
tion without ‘adjustment. 

7. A layout tool comprising a frame having parallel 
working surfaces connected by a web aligned in substan 
tially normal relationship with the planes of the working 
surfaces, a level vial connected to the frame in a predeter 
mined angular relationship with respect to the longitu 
dinal axis of the frame, a plate secured to an end of the 
frame in normal relationship to the axis of the frame, a 
plurality of spaced studs slidably projecting through the 
plate in a direction parallel to the axis of the frame, the 
stud ends projecting from the plate being secured to a 
second plate, spring means disposed between the plates 
and biasing the plates apart, a pair of channel members 
provided with channels complementing the frame portions 
de?ning the working surfaces thereof and connected to 
gether in parallel relationship by bridging means, the 
frame portions de?ning the working surfaces being inserted 
into the complementing channels of the channel members 
and being axially slidable with respect thereto, the bridging 
means connecting the channel members spanning the web 
of the frame, a plate secured in transverse relationship to 
the projecting ends of the channel members, and means 
for temporarily maintaining the frame and the channel 
members in a predetermined position with respect to each 
other whereby the layout tool may be adjusted between 
two surfaces in a predetermined angular relationship there 
with, may be resiliently and removably biased between the 
surfaces and may be removed and replaced at points be 
tween the surfaces spaced from the original position with 
out adjustment. 

8. A layout tool comprising a frame having parallel 
working surfaces connected by a Web aligned in substan 
tially normal relationship with the planes of the working 
surfaces, a level vial connected to the frame in a prede 
termined angular relationship with respect to the longitu 
dinal axis of the frame, a plate secured to an end of the 
frame in normal relationship to the axis of the frame, a 
stud slidably projecting through the plate in a direction 
generally parallel to the axis of the frame, the stud end 
projecting from the plate being secured to a second plate, 
spring means disposed between the plates and biasing the 
plates apart, an extension frame provided with a channel 
complementing the frame portion de?ning the working sur 
faces thereof, the end of the frame opposite the plates 
being inserted into the complementing channel of the 
frame extension and being axially slidable with respect 
thereto, and means for temporarily maintaining the frame 
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and the frame extension in a predetermined position with 
‘respect to each other whereby the layout tool may be 
adjusted between two surfaces in a. predetermined angular 
relationship therewith, may be resiliently and removably 
biased between the surfaces and may be removed and 
replaced at points between the surfaces spaced from the 
original position without adjustment. 
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