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(57) Abrége/Abstract:
A rotary power trowel machine for finishing concrete surfaces and more particularly to a quick adjustment mechanism for the

pitch of the blades. The quick adjustment mechanism includes a control lever mounted on the operating handle of the trowel In a
position to be easily grasped and operated by a trowel operator. The control lever changes the blade pitch through a mechanical
advantage linkage which reduces the force applied to the control lever to adjust the blade pitch. The control lever includes a
locking mechanism to lock the control handle and linkage In selected positions to lock the blades at a desired pitch angle. The
locking mechanism Includes a semicircular guide mounted on the trowel operating handle and extending through openings In
the control lever. A locking device on the control lever lockingly engages the guide and Is selectively locked and released from

an upper end of the control lever.
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ABSTRACT OF THE DISCLOSUR.

A rotary power trowel machine for finishing concrete

surfaces and mcre particularly to a quick adjustment mechanism for

the pitch of the blades. The quick adjustment mechanism 1nclucdes
= control lever mounted on the operating handle of the trowel in a

position to be easily grasped and operated by a trowel operator.

The control lever changes the blade pitch through a mechanical

advantage linkage which reduces the force applied to the contrc

lever to adjust the blade pitch. The control lever includes a

locking mechanism to lock the control handle and linkage 1in
selected positions to lock the blades at a desired pitch angle.

The locking mechanism includes a semicircular guide mounted on the

trowel operating handle and extending through openings in the
control lever. A locking device on the control lever lockingly

engages the guide and is selectively locked and released from an

upper end of the control lever.
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STEPHEN C. VANDEWINCKEL HBJ/HAS/dl]
KIM SHERMAN

QUICK ADJUSTMENT MECHANISM FOR BLADE PITCH
OF CONCRETE POWER TROWEL

5 ' BACKGROUND OF THE INVENTION

j—4

Field of the Invention

The present invention relates to a rotary power trowel

machine for finishing concrete surfaces and more particularly to a
quick adjustment mechanism for the pitch of the blades of a

10 concrete power trowel.

. VR E ST S AL VL i R E o e TR N T e N o L Tt e R U e



[0

15

20

CA 02361472 2001-11-08

2. Description of the Prior Art

Rotary power trowels have been used for many years to
level and finish large concrete surfaces. Rotary power trowels
include a driven rotatable trowel blade assembly having a plurality
cf radially extending, generally flat trowel blades which rest
directly on the surface being finished. The trowel blades can be
pivoted about their radial axis to change the pitch of the blades

as required depending upon the characteristics o©of the concrete

surface being finished.

U.S. Patent No. 4,232,980 1issued November 11, 1980 to the
assignee of the present invention discloses a rotary power trowel
in which the pitch of the rotgtably driven blades can be adjusted
by rotating a knob or hand wheel at the upper end of an elongated

control handle for the machine. Under certain circumstances, 1t

becomes desirable to quickly change the pitch of the rotary trowel

blades in order to obtalin the desired finish on the concrete

surface. Various efforts have been made to provide a quick

adjustment of the pitch of the rotary trowel blades. The following

U.S. patents 1llustrate various assemblies associated with the

rotary trowel Dblades to quickly vary the pitch about their

respective radial axes.

4,577,993 5,147,146 5,993,109

4,673,311 5,405,216

. 2
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While the above patented devices disclose structures for rapid
adjustment of the pitch of the rotary trowel blades, these prior

structures do not provide a quick adjustment for the blade pitch

y -

~he mechanical simplicity and ease of operability

whnich achieves

obtainable by the structure of the present invention.

SUMMARY QOF THE INVENTION

The rotary power trowel of the present invention includes
a unique quick adjustment for the blade pitch which enables the
blade pitch to be rapidly and effectively adjusted. The unique
blade pitch adjustment also quickly and easily locks the adjustment
assembly in adjusted position and quickly and easily unlocks the
assembly when it is desired to change the blade pitch. The quick

adjustment assembly of this invention includes a control lever

pivotaily mounted on the shaft of the operating handle of the

trowel at a position just forwardly of and between the handle bar
grips on the operating handle. The control lever includes a trip

handle extending upwardly from the control lever to be easily

grasped by an operator holding the trowel by the handle bar grips.

The control lever is associated with a semicircular guide

mounted longitudinally on the shaft of the operating handle of the

trowel with the center of the semicircular guide coinciding with

the pivot axis of the control lever. The trip handle 1s then
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overated to lock the control lever 1n any adjustment position
selected around the semicircular guide. The opposite end cf the

control lever has an actuating rod or 1link pivotally connected

thereto which extends forwardly into connecting engagement with one
end of a pivot link also pivotally mounted on the shaft of the
operating handle. The other end of the pivot link 1includes a

partial circular segment. The cable connected at one end to the

actuating mechanism for moving a swash plate associlated with the

rotary blades to wvary their pitch angle in a well known and

conventional manner has 1ts other end wound around the partial

circular segment of the pivot link.

By actuating the trip handle and pulling the control
lever rearwardly (towards the handle bar grips), the connecting rod
1s forced forwardly (away from the handle bar grips) thus rotating
the pivot link to cause the cable to move upwardly 1in the éperating

handle shaft. This upward movement of the cable depresses the

actuating mechanism to move the swash plate downwardly and cause
the trowel blade pitch angle to increase. When the control lever
1s pushed .forwardly (away from the handle bar grips), the
connecting rod moves rearwardly and the pivot link rotates to relax
the tension on the cable. The weight of the trowel then causes the

pltch angle to decrease to the extent permitted by the relaxed

cable.
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In cne embodiment of the i1nvention, the control lever and
trip handle include a pivotal locking plate having a slot shaped

opening which receives the semicircular guicde. The pivotal locking

plate locks the control lever to the arcuate upper and lower edges

of the semicircular guide to prevent movement of the control lever.
The trip handle includes a trigger mechanism that 1s actuated to

move the locking plate out of locking engagement with the arcuate

edges of the semicircular guide to enable the trip handle and lever
to pivot in order to chance the pitch of the blades. The trigger

mechanism is preferably associated with the trip handle so that

normal movement of the hand of the trowel operator into engagement

with the trip handle will actuate the trigger mechanism to release

the trip handle and lever from the guide when it 1s desired to

P —

reduce the pitch of the trowel blades by pivoting the locking plate

to perpendicular relation to the guide. When the trip handle and

control lever are moved in the direction to 1ncrease the Dblade
pitch, the locking plate slot edges will move along the guide edges
to permit movement of the control lever 1in the direction to
increase the pitch and it is not necessary to operate the trigger
mechanism when increasing the blade pitch with 1t ‘only being
necessary to pull the trip handle toward the handle bars of the

control handle for the rotary power trowel.
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In a2 second embeodiment of the invention, the semicilrcular
guide has notches on its underneatn arcuate surface. The control
handle and lever have a spring biased latch mechanism that engages

these notches in a desired adjusted position. The latch mechanism

is released by a depressable button-like projection in the upper

end of the trip handle to release the lever from the guide and

enable the control lever to be moved 1n either direction.

ITn both embodiments of the invention, the structural

relationships of the operating components 1s 1important. The.

control lever handle 1s spaced a longer distance from the pivot

point of the control lever on the operating handle shaft than the

distance between the control lever pivot point and the point of
connection with the connecting rod. Similarly, the distance
between the point of connection of the connecting rod with the

pivotal link is shorter than the radius of the circular segment of

the pivot link. These differences 1in length to the respective

pivot points of the control lever and pivot 1link provide a

substantial mechanical advantage. This mechanical advantége
enables the control lever to be pivoted 1n a manner to increase the
pitch of the trowel blades even when all of the weight of the
trowel is resting on the trowel blades. The weight of the trowel

resting on the trowel blades maintains tension on the cable that

connects to the swash plate actuating mechanism at all times. The

Tolrl v Gre il , T I ' P R U Lo ,
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mechanical advantage leverage built 1nto the adjustment mechanism

of the present inventicn allows the coperator to increase the pitch

of the blades witn a minimum of effort. Tt also enables the

operator to effectively control a decrease in the blade pitch by

slowly moving the trip handle forwardly to whatever pitch angle 1is

desired, even a zero pitch angle where the rotary blades lie flat

on the concrete surface.

Accordingly, it is an object of the present invention to

provide a quick adjustment mechanism for the pitch of radial blades

in a rotary power trowel which can be quickly locked and unlocked

to enable the pitch of the blades to be quickly adjusted.

Another object of the present invention is to provide a

quick adjustment mechanism having a mechanical advantage linkage

for efficient adjustment of the blade pitch and to reduce the force

required to vary the pitch of the blades.

Still another object of the present invention 1s toO

provide a quick adjustment mechanism for the blade pitch of a power

trowel incorporating a control lever having a trip handle oriented

just forwardly of the handle bars on the operating handle of the

trowel and extending above the operating handle for easy access by

an operator of the trowel.

A further object of the present invention i1s to provide

a quick adjustment mechanism 1n accordance with the preceding
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object in which the trip handle can be easily manipulated to lock

and unlock the trip handle :1n relation to a semicircular guide
rigidly affixed to and extending above the shaft of the power

trowel operating handle.

S A still further object of the present invention 1s to

provide a quick adjustment mechanism for the blade pitch of a

rotary power trowel 1in accordance with the preceding objects 1in

which the control 1lever 1is pivoted at a central point on the

operating handle of the trowel, a connecting rod 1s pivotally

10 connected to the end of the control lever remote from the trip

handle, the connecting rod is pivotally connected to a pivot link
which is pivotally mounted on the operating handle, and a tension
cable 1s connected to the pivot link on the side opposite the
connecting rod. The tension cable extends downwardly along the
15 operating handle to a point of connection with the swash plate
actuating mechanism to vary the pitch of the blades with the
mechanism of the control lever, connecting rod and pivot link
providing a mechanical advantage leverage to enable the pitch' of

the blades to be adjusted with a minimum of force applied to the

20 trip handle.

Yet another object of the present invention is to provide
a quick adjustment mechanism as set forth in the previous objects

in which the trip handle is lockingly engaged with the semicircular
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quide by a pivotal locking plate with a slot recelving the
semicircular guide and locking the control lever and trip handle

against movement by a wedging acticn against the arxrcuate upper and

lecwer edges of the guide.

Yet a further object of the present 1nvention 1s to

N

provide a quick adjustment mechanism as set forth in the preceding

cbjects in which the locking plate is released by a trigger
mechanism incorporated intc the trip handle to enable the locking
plate to be unlocked with the locking plate enabling free movement
of the control lever in a direction opposite to that 1n which the
control lever becomes locked thereby enabling easy unlocking of the
control lever and trip handle.to enable the pitch of the blades to
be reduced and enabling the pitch of the blades to be increased by
moving the trip handle in an opposite direction without requiring
the release of the locking plate by actuating the trigger mechanism
thereby simplifying the adjustment of the blade pitch.

An additional object of the present invention is to
provide a trip handle which has a latch mechanism engaging a
plurality of indentations or notches on the semicircular guide with
the latch being released by a trigger mechanism which releases the
latch from the indentations 1n the semicircular guilde, thus
enabling the trip handle to move 1in either direction to decrease

the pitch of the blades or increase the pitch of the blades.

AT A DI DY o i NN NE B F NSRRI SRR RN 1 R BRI Y e e e



hn

10

15

20

CA 02361472 2001-11-08

A final object of the present 1nvention to be set forth
herein is to vrovide a quick adjustment mechanism for blade pitch

of a concrete power trowel in accordance with the preceding objects

and which will conform to conventional forms of manufacture, be of

simple construction and easy to use so as to provide a device that

will be economically feasible, long lasting and relatively trouble

free 1n operation.

These together with other objects and advantages which

will become subsegquently apparent reside 1n the details of

constructicn and operation as more fully hereinafter described and

claimed, reference being had to the accompanying drawings forming

a part hereof, wherein 1like numerals refer to 1like parts

throughout.

Figure 1 is a side elevational view of a rotary power
trowel having quick adjustment mechanism for the blade pitch in
accordance with the present i1nvention.

Figure 2 is a perspective view of the quick adjustment
mechanism 1in accordance with the present invention.

Figure 3 is a schematic longitudinal sectional view of

the gquick adjustment mechanism shown 1in Figures 1 and 2

10
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illustrating details of the control lever, trip Thandle,

semicircular guicde, locking plate and trigger mechanism.

Figure 4 is a schematic sectional wview 1llustrating

ancther embodiment of a guick adjustment mechanism 1n accordance

with the present invention in which the trip handle includes a

latch structure engaging notches i1n the semicircular guide.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Although only two preferred embodiments of the invention
are explained in detail, 1t 1s to be understood that the
embodiments are given by way of illustration only. It 1s not
intended that the invention be limited i1n its scope to the details

of construction and arrangement of components set forth in the

following description or illustrated in the drawings. Also, 1n
describing the preferred embodiments, specific terminology will be
resorted to for the sake of clarity. It is to be understood that

each specific term includes all technical equivalents which operate

in a similar manner to accomplish a similar purpose.

The guick adjustment mechanism of the present invention
1s generally indicated by reference numeral 10 and 1s associated
with a conventional rotary power trowel generally designated by
reference numeral 12. The power trowel 12 includes a rotary blade

assembly generally designated by reference numeral 14 driven by a

11
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small internal combustion engine generally designated by reference

numeral 16 and 1is provided with the usual operating handle
generally designed by reference numeral 18 having a tubular shaft

19 and a handle bar assembly 20 at 1ts upper end. Positioned in

5 the tubular shaft 19 1s a tension cable 22 which 1s connected at

its lower end to a pivotal actuator 24. The actuator 24 engages a

swash plate that controls the pitch of the blades 1n the blade

assembly 14 by pivoting the blades about radial axes in a

conventional manner.

10 The handle bars 20 are preferably pivoted to the upper
end of the operating handle 18 for pivotal movement about a
transverse axis in order to a@just the position of the handle bars
in relation to the trowel to enable optimum position of the handle
bars with respect to an operator. The operating handle 18 is alsc

15 provided with a throttle control readily accessible to the operator

of the trowel. Also, a dynamic clutch control is provided to

automatically stop rotation of the blade assembly by causing the
drive belt between the englne drive shaft and the gear case drive
shaft to become slack, thereby stopping the blades from rotating.
20 All of the foregoing, except for the quick adjustment mechanism 10,
the details of which are described hereinafter, represent

conventional structure employed in known power trowels. Hence, it

12
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is not considered necessary to describe the details of these

conventional components further.
The quick adjustment mechanism 10 of the present

invention includes a pivot link 30 supported from an upper end

portion of the tubular shaft 19 by a pivot pin or bolt 32 extending

WA

through depending brackets 34 as 1llustrated in Figure 3. An upper
end of the pivot link 30 1is of arcuate configuration as indicated
at 36 and provided with a peripheral grocve 38. The arcuate

configuration 36 1is preferably a section of a circle having a

10 defined radius. The peripheral groove 38 receives the upper end of
cable 22 with the terminal end of the cable 22 being anchored to
the end of the groove 38 as indicated at 40. Thus, pivotal
movement of the pivot 1link 30 about pivot point 32 will impart
linear movement to the cable 22 which i1s under constant tension

15 with the lower end connected to the pivotal actuator 24 due to the
welght of the power trowel resting on the trowel blades as known

1in the art. As the pivot link 30 pivots, the arcuate upper end

thereof swings about pivot point 32 so that the point of tangéncy

between the cable 22 and the arcuate groove 32 is always within the

i —

20 interior of the tubular shaft 19.

The lower end 41 of the pivot link 30 extends laterally

of the tubular shaft 19 and has an elongated actuating rod

generally designated by reference numeral 42 connected at its lower

13
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extremity by a pivot pin or bolt 44. The actuating rod 42 1includes

a connecting rod 43 and a pivotal adaptor 46 which receives cne end

of the connecting rod 42 and enables effective adjustable

connection for the actuating rod 42 by the connecting rod 4232 being

threaded into the adaptor 46 or otherwise adjustably secured

thereto.

In order to pivot the pivot link 30 and move the cable

22, a control lever generally designated by reference numeral 48 1is
pivotally mounted on the tubular shaft 19 upward of the pivot link
30 and toward handle bars 20. The lower portion of the control
lever 48 is in the form of a dowﬁwardly opening yoke 50 of inverted

U-shaped configuration which straddles the tubular shaft 15 and 1is

pivotally connected to the shaft 19 at pivot point 52. The lower
end of legs 54 of the yoke 50 are pivotally connected to the end of
actuating rod 42 by a transversely extending pivot member 56
journalled between the ends of the legs 54 by a pivoet pin or bolt

58. The end of the connecting rod 43 extends diametrically through

the pivot member 56 and is adjustably connected thereto by'eitﬁer
screw threaded engagement, set screw, clamp or the like. Thus,
when the control lever 48 1s pivoted about pivot point 52, the
actuating rod 42 will impart pivotal movement to the link 30 for

piveting the link 30 about pivot polnt 32 and linear movement of

the cable 22. The cable 22 1s under constant tension since 1it, in

14

. terad 32 ¢ .;dp-ywkmwm' ammm“m%mgw‘.m !““l rﬁ‘lﬂ:MMﬂNO‘l--* ety .



10

15

20

CA 02361472 2001-11-08

effect supports the entire weight of the trowel, 1lnasmuch as tae

trowel is completely supported by the blade assembly thus urging

311 of the blades in the blade assembly toward a flat engagement or

zero pitch engagement with the concrete surface being finished.

When the control lever 48 is pivoted forwardly toward the trowel,

the lower end of the control lever 48 moves the actuating rod 42

away from the trowel and also moves the lower end of the pivot link
30 away from the trowel causing the pivot link 30 to pivot about
pivot point 32 in a counterclockwise direction as seen 1n Figures
1 and 3. This counterclockwise rotation causes the cable 22 to
move toward the trowel thus reléxing the cable tension. Relaxing
the cable tension reduces the pressure on the actuator 24 and swash
plate to decrease the pitch of the blades in the blade assembly due
to the weight of the power trowel.

The control lever 48 is continuously biased toward a
position in which the blades are at zero pitch due to the blades
supporting the weight of the trowel. Movement of the control lever

48 toward a position to increase the pitch of the trowel blades can

be accomplished by pulling the upper end of the control lever 48

toward the handle bar assembly. Thus, it is necessary to provide

a locking arrangement to secure the control lever 48 1in various
angular positions to prevent gravity and the weight of the trowel

moving the control lever to a position in which the pitch of the

15
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1y designated

by reference numeral 60 1is proviced Icr the control lever 48 and

includes a rigid semicircular guide 62 rigidly attached to the

e

r

tubular shaft 19 at the ends therecf as by brackets 63, welding c
the like. The semicircular gulide 62 includes an i1nner edge surface
64 and an outer edge surface 66 having a center coinciding with the
pivot axis 52 for the control lever 48. The transverse Cross-
sectional configuration of the guide 62 1s rectangular and the

surfaces 64 and 66 are preferably smooth, although they may be

roughened as desired.

The upper end of the control lever 48 is provided with a

housing 68 having a hollow interior cavity 70 and arcuate slots 72

through which the guide 62 extends. The center of curvature of the
slots 72 is coincident to the pivot axis 52 for the control lever

48 thereby enabling the control lever 48 to pivot about the pivot

axis 52 as the slots 72 permit the housing 68 to move along the

semicircular configuration of the guide 62. The upper end of the
control lever 48 includes a T-handle 74 connected to the housing'68
by connecting member 76. The connecting member 76 has a vertical

cavity 78 therein which faces the handle bar assembly.

In order to lock the control lever 48 against movement 1in
a direction to reduce the pitch of the trowel blades, the cavity 70

is provided with a locking plate 80. The locking plate 80 1includes

16
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an opening in the form of a slot 82 that conforms with and receilves
the guide 62 in a manner similar to the slots 72 1n the nousing 68.
The lower edge of the locking plate 80 1is received and rests in a

recess 84 in the lower portion of the cavity 70 in a manner that

permits the locking plate 80 to pivot between a position normal or

perpendicular to the edge surfaces 64 and 66 of the guide 62 and a

position in angular (non-perpendicular) relation to the edge

surfaces 64 and 66. The cavity 70 also includes a palr of springs

86 located above and below the slot 82 which normally bias the

locking plate 80 toward the non-perpendicular position in relation
to the edge surfaces 64 and 66 of the guide 62 so that the edges of
the slot 82 will frictionally engage the edge surfaces 64 and 66 of
the guide 62. This frictional engagement prevents the control

lever 48 from pivoting in a direction toward the trowel thereby

preventing the weight of the trowel to move the blade pitch to a

zero angle.

However, when the control lever 48 is moved toward the
handle bars, frictional engagement between the top and bottom edges

of the slot 82 and the edge surfaces 64 and 66 of the guide 62 will

actually compress the springs 86 to enable the locking plate 80 to
move to a normal or perpendicular relation to the guide 62. This
movement enables the T-handle 74 to be moved toward the handle bars

20 for tensioning the cable 22 for increasing the trowel blades to

17
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a desired pitch against the weight of the trcwel. The lockin

plate 80 automatically locks the control lever 48 in 1ts adjusted

position when the rearward manual force has been released from the

T-handle 74.

In order tc release the control 48 lever for movement ct

the T-handle 74 toward the trowel, a trigger assembly generally

designated by reference numeral 90 is incorporated into the contrql
lever 48 along the surface thereof which faces the handle bars 20.
The trigger assembly 90 includes a pivotal yoke 92 having depending
legs 94 straddling the housing 68 and being pivotally connected

thereto adjacent the lower ends of the legs 54 by pivot pins or

pivot bolt 96. Extending upwardly from the yoke 92 is an actuating
pad or button 98 which can move toward and away from the cavity 78.
The inner surface of the pad 98 is hollow and receives a coil

spring 100. The spring 100 has one end engaging a small projection

102 on the inner wall of the cavity 78 and the other end received
in cavity 104 in the pad or button 98, as illustrated in Figure 3.
Forward pressure against pad 98 will cause the yoke 92 to pivot
toward the connecting member 76 and be partially received within
the cavity 78 by compressing the spring 100. The pad 98 1is

preferably in a position to be engaged by the thumb of an

operator's hand when the hand 1s grippingly engaged with the T-

handle 74.

13
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When the voke 82 1s pivoted about pivet pins or bolt 96,
a lcck release member 106 extending between the legs 954 of the vyoks

52 and received in slots 108 in the walls of the cavity 70 will

engage the upper end portion of the locking plate 80 and pivot it
to a position normal or perpendicular to the surfaces 64 and 66 of
the guide 62 by compressing the springs 86. Movement of the
locking plate 80 to its perpendicular position will release the
locking engagement between the locking member 80 and tne upper and

lower edges of guide 62. By moving the locking plate to normal

relation to the guide 62, the wedging and gripping action of the

locking plate with respect to the guilde 62 which occurs when the

locking plate is in an angular relation to the guide (other than

normal or perpendicular) will be released. This enables the
control lever 48 to pivot about pivot axis 52 i1n a counterclockwlse
direction as seen 1n Figures 1 and 3.

When moved in a counterclockwise direction, the upper end

of the control lever defined by the T-handle 74 moves toward the

trowel and the lower end of the legs 54 move in the opposite
direction toward the handle bars. Movement of the legs rearwardly
also moves the lower end 41 of the pivot link 30 toward the handle
bars through actuating rod 42, thereby enabling the tension cable
22 to move toward the trowel. The weight of the trowel can then

pivot the trowel blades toward a lesser or zero pitch. When it is
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desired to change the pitch of the blades i1n the event c¢f a
concrete surface requiring blades having an increased pitch, 1t 1is
only necessary for the operator to reach forwardly and grasp the

handle 74 and pull it toward the handle bar assembly. The ccntrol

lever and thus the pitch of the blades may ke quickly adjusted by
the operator merely reaching forward and grasping and pulling the

T-handle toward the handle bars or reaching forwardly, grasping the

T-handle and exerting pressure on and moving the trigger pad 98

forwardly in relation to the contrcol lever 48 thereby releasing the

control lever 48 by orientating the locking plate 80 1in normal or
perpendicular relation to the guide 62 thereby quickly decreasing
the pitch of the blades to any degree desired by releasing pressure

pr—y

on the pad 98 after a desired pitch of the blades has been reached.

A mechanical leverage advantage is incorporated into the
gquick adjustment mechanism of the present invention by virtue of
the differences in the distance between the connections of the

components and the pivot point of the control lever 48 and the

pivot link 30. The lever arm distance between the pivot axis 52 of

the control lever 48 to the T-handle 74 is much greater than the
lever arm distance between the pivot axis 52 and the pivot member
56 at the lower end of the control lever legs 54. The mechanical

leverage advantage 1s further enhanced by the longer lever arm

20
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distance between the pivot connection 44 at the lower end of the

pivot link 20 and the pivotal support pivot 32 compared wlth the

lever arm distance (radius) between the pivot 32 for the pivot link

30 and the point of engagement between the arcuate groove 36 and
rhe tension cable 22. This enables the operatcr to increase thne

pitch of the blades by exerting less force on the T-handle in order

ro move the T-handle and thus the upper end of the control lever
toward the handle bar assembly. Also, by positioning the control

lever 48 centrally of the operating handle 18 by ut:ilizing the yoke

structure 50 with legs 54 which straddle the shaft 19, the T-handle

74 is equally accessible to either hand of the operator of the
trowel.

Likewise, the trigger mechanism is centrally located 1in
relation to the operating handle 18 and T-handle 74. The trigger
mechanism can thus be equally operated by either hand of the
operator. This ergonomically advantageous arrangement of the quick
adjustment mechanism provides the operator with better control'of
the trowel by utilizing either hand to quickly adjust the pitch of
the blades while maintaining control of the trowel with the other
hand. It facilitates more efficient operation of the trowel with
less energy expenditure thereby enabling the operator to more

efficiently finish a concrete surface.
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b

Figure 4 illustrates an alternative embodiment of the

guick adjustment mechanism of the present 1invention. This

alternative embodiment incorporates a different locking mechanism

160 including a modified control 1lever 148 and a modified

semicircular guide 162. All of the other components and thelr
relationships to the tubular actuating handle, tension cable,
connecting rod and pivot link remain the same. The lower end ot

the control lever 148 1is connected to a connecting rod at pivot

point 156 and is connected to a pivot link 1n the same manner as

that 1llustrated 1in Figures 1-3. In this embodiment of the

L. -

invention, the semicircular guidé 162 includes a plurality of teeth

and notches 164 on the inner edge surface of the guide 162; the

outer edge surface 166 of the guide 1s smooth.

The modified control lever 148 1includes a housing 168

having a downwardly extending yoke 150 straddling the tubular shaft

118. The control lever 148 1s pivotally connected to shaft 118 at

pivot 152 which forms a pivot axis for the control lever 148 and

also defines the center of the semicircular guide 162 which 1s

rigidly affixed to the tubular shaft 118. The upper end of the

control lever 148 includes a handle 174 which may be in the form of

a partially spherical kncob, a longitudinally straight cylindrical

member, a T-handle or the like, which 1s connected to the body 168

by a connecting member 176. The connecting member 176 1includes a

22
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longitudinal bore 178 which 1ncludes an enlarged upper cavity 179

opening upwardly at 1ts upper end.

The enlarged upper cavity 179 slidably receives a

longitudinally extending operating button 150 connected to an

operating rod 191 which slides in the longitudinal bore 178. The

portion cf the connecting member 176 and the body 168 which

connects with the vyoke 150 1s provided with a longitudinally

extending middle cavity 192 slidably receiving a flange 193 on the

rod 191 which 1is closely received within the cavity 192 for

longitudinal sliding movement. A coill spring 194 1s positioned

around the rod 191 between the flange 193 and the lower end of the

cavity 192 defined by the yoke 150. The operating rod 191 extends

through the upper end of the yoke 150 and into a lower cavity 195
in the yoke which extends beyond the semicircular guide 162. The

body 168 at the upper end of the yoke 150 i1includes arcuate slots

196 which receive the guide 162 to enable the control lever 148 to
plvot about pivot axis 152.

The lower end of the rod 191 includes a locking member
connected thereto generally designated by reference numeral 197.
The locking member 197 1ncludes a 1latch pin 198 extending
transversely of the 1inner edge surface of the guide 162 for
selective engagement with the teeth or notches 164. The latch pin

198 1s connected to cross piece 199 extending between the vyoke

23
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members 150 and connected to connecting members 200 which ccnnect
the longitudinal rcd 151 with the transverse member 199. When the
button 190 is depressed agzinst the face of coil spring 194, the
transverse member 159 1is depressed and the latch pin 198 is

disengaged from the teeth or notches 164 thus enabling the control

lever to pivot about pivot axis 152. When the latch pin 198 is
released, the control lever can be pulled towards the handle bar
assembly for increasing the pitch of the blades or permitted to
move forwardly toward the trowel to permit the blade pitch to
decrease. This structure permits the control lever to be locked in

any position in 1increments determined by the spacial relation of

the teeth and the notches formed therebetween.

The control lever 148 1incorporates the same mechanical
advantage leverage as the control lever 48 in Figures 1-3 to enable

quick adjustment of the blade pitch with less force being exerted

against the handle 174 when exerting a pulling force to increase

the pitch or controlling forward movement of the upper end of the
control lever 148 when decreasing the pitch. The location of the
release button 190 for the latch pin 198 is such that the thumb can
effectively depress the button regardless of which hand of the
operator 1s used to manipulate the control lever 148. As in the
embodiment 1llustrated 1n Figures 1-3, the operating handle

including tubular shaft 118 is provided with appropriate manual

24
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controls for the throttle setting of the engine driving the rotary

trowel and a clutch for interrupting the power drive to the blades

which 1s automatically actuated to stop the driving power to the

rotary blades in the event tne cperatcr loses control of the trowel

and the control handle spins in order to promptly transfer of power

n

to the rotary trowel blades i1n a manner well known in the art.

The foregeoing 1s considered as 1llustrative only of the

principles of the invention. Further, since numerous modifications

and changes will readily occur to those skilled in the art, it is

-

to the exact construction and

10 not desired to limit the i1nvention
operation shown and described, and, accordingly, all suiltable

modifications and eguivalents may be resorted to, falling within

the scope of the invention.
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WHAT IS CLAIMED AS NEW IS AS FOLLOWS:

1. A qguick adjustment mechanism for the blade pitch of
a rotary power trowel in which said trowel includes radial blades
pivotally supported about radial axes tc vary the pitch thereof, an

operating handle extending upwardly from the trcwel 1n inclined

relation to enable an operator to ccontrol movement ¢rf the trowel,

a tension member extending along the operating handle and

operatively associated with said blades to pivot the blades to vary
their pitch, said quick adjustment mechanism comprising a control
lever having a central portion pivotally supported from said
operating handle, said lever including a lower end extending below
the operating handle and an upper end extending above the operating
handle to a position to enable an operator to easily access the
upper end of the control lever to exert force thereto to pivotally
move sald control lever i1in a pivotal manner, the lower end of said
control lever being connected to said tension member through a
mechanical advantage linkage to facilitate pivotingthe blades from
a flat pitch to an angled pitch by lifting the weight of the
trowel, and a locking mechanism to releasably lock said control

lever 1n relation to the operating handle in a position to lock

salid blades at an angle pitch.

2. The structure as defined 1in claim 1, wherein the

upper end of said control lever includes a handle, a trigger
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mechanism for opverating said locking mechanism with the trigger
mechanism being associated with the upper end of said control lever

to enable an cperator of the trowel to manipulate the controcl lever

with either hand while maintaining control of the trowel with the

other hand.

3. The structure as defined in claim 1, whereln said
locking mechanism includes a semicircular guide mounted on said
operating handle, a locking plate mounted on said control lever and

including a slot like opening receiving said guide therethrough,

the dimensions of said slot like opening enabling relatlive movemernt
between the control lever and the guide when the locking plate 1is

perpendicular to the guide and preventing movement of the locking

member and control lever along the guide when 1n non-perpendicular

relation of the locking member to the guide by edge portions of the

slot like opening in the control lever engaging a peripheral edge

surface of said guide to lock the control lever 1in at least one

direction, and a trigger mechanism on said ccontrol lever to

position the locking plate in perpendicular relation to the guide

to enable pivotal movement of the control lever.
4 . The structure as defined 1n claim 3, wherein said
locking plate and control lever include spring bias means to bias

the locking plate to a locking non-perpendicular position in

relation to the guide to preclude movement of the control lever in
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one direction of movement, said trigger mechanism including a
pivotal member mounted cn said control lever for movement between
a position to pivot the locking plate to a release perpendicular
position and permit the locking plate tc pivot to a locking
position.

5 . The structure as defined in claim 1, wherein said
locking mechanism includes a semicircular guide mounted fixedly on

sald operating handle and extending through an opening in said

control lever, said guide 1including a plurality of teeth on a
peripheral edge surface, said control lever including a spring

biased latching pin engaged with said teeth to lock the control

lever 1n pivotal position, sald control lever including a latch pin
releasing mechanism including a control button extending bevond the

upper end of said control lever to enable an operator to depress

the button by thumb pressure when grasping the upper end of the
control lever to release the control lever from the guide to enable
the lever to be pivoted in one direction to increase the pitch of
the blades and permitting the weight of the trowel on the blades to
move the control lever 1in the opposite direction to enable the

blade pitch to reduce.

6 . A quick adjustment mechanism for the blade pitch of

a rotary power trowel in which said trowel includes radial blades

pivotally supported about radial axes to vary the pitch therecf, an

28
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operating handle extending upwardly from the trowel 1in 1inclined
relation to enable an operator tc contrcl movement of the trowel,
a tension member extending along the c¢perating handle and

operatively associated with said blades to pivot the blades to vary

their pitch, said quick adjustment mechanism comprising a control

lever having a central portion pivotally supported from said
operating handle, said lever including a lower end extending below
the operating handle and an upper end extending above the operating
handle to a position to enable an operator to easily access the
upper end of the control lever to exert force thereto to pivotally

move said control lever in a pivotal manner, the lower end of said

control lever being connected to said tension member, and a locking

mechanism to releasably lock said control lever in relation to the

operating handle in a position to lock said blades at an angle
pitch.

7. The structure as defined in claim 6, wherein the
upper end of said control lever i1includes a trip'handle, a trigger
mechanism for operating said locking mechanism with the trigéer
mechanlism belng associated with the trip handle at the upper end of
sald control 1lever to enable an operator of the trowel to
manipulate the control lever with either hand while maintaining

control of the trowel with the other hand.
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8 . The structure as defined 1n claim 6, wnerein caid

locking mechanism includes a semicircular guide mounted on said

operating handle, said contrcl lever including a slot like opening

receiving said guide therethrcugh, a locking plate cn said ccntrol

lever including a slot 1like opening receiving sald guide

therethrough, the dimensions of said slot like openings enabling
relative movement of the control lever along the guide when the
locking plate is perpendicular to the guide and preventing movement
of the control lever along the guide when the locking plate 1s 1in

non-perpendicular relation to the guide by edge portions of the

slot like opening 1in the locking plate engaging a peripheral edge
surface of said guide to lock the control lever against pivotal

movement in at least one direction, and a trigger mechanism on said

control lever to pivot the locking plate 1into perpendicular

vement of the control

v .

T———

relation to the guide to enaple pivotal mc

lever.

9. The structure as defined in claim 8, wherein said
locking plate and control lever 1include spring bias meéns
therebetween to bias the locking plate to a non-perpendicular
locking position in relation to the guide to preclude movement of
the control lever in said one direction of movement, said trigger
mechanism including a pivotal member mounted on said control lever

for movement between a position to pivot the locking plate to a
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released perpendicular positicn and to permit the spring bias means

to pivot the locking plate to a non-perpendicular locking pcsiticn.

10. The structure as defined in claim 6, whereiln sa:id
locking mechanism includes a semicircular guide mounted fixedly on

said operating handle, said guide including a plurality of teeth on

a peripheral edge surface, said control lever 1including a spring

biased latching pin engaged with said teeth tc lock the control

lever in pivotal position, said control lever including a latch pin

releasing mechanism including a control button extending beyond the

upper end of said control lever to enable a trowel operator to

depress the button by thumb presSure when grasping the upper end of

the control lever to release the control lever from the guide to

enable the lever to be pivoted in one direction to increase the

blade pitch of the blades and permitting the weight of the trowel

on the blades to move the control lever in the opposite direction

to reduce the blade pitch.

11. The structure as defined in claim 8, wherein said
control lever 1s connected to said tension member through a
mechanical advantage linkage to facilitate change in the blade
pitch by exerting a reduced force on the control lever to support

the weight of the trowel when increasing and decreasing the blade

piltch.
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12. The structure as defined 1n claim 11, wherein said

mechanical advantage linkage 1ncludes said control lever being

pivotally connected to the cperating handle at a pivot point closer

to a lower end therecf, a ccnnecting rod connected to the lower end

of the control lever, a piveot link pivotally mounted on said

operating handle, said pivot link including a lower end pivotally

connected to said connecting rod and an upper end connected to said

tension member, salid pivotal mounting of said 1link on said

operating handle being located closer to the upper end of said

link.

13. The structure as defined in claim 10, wherein said
control lever 1s connecteduto sald tension member through a
mechanical advantage linkage to facilitate change in the blade
pitch by exerting a reduced force on the control lever to support
the weight of the trowel when increasing and decreasing the blade

pitch.

14. The structure as defined in claim 13, wherein said

mechanical advantage linkage includes said control lever being
pivotally ccnnected to the operating handle at a pivot point closer
to a lower end thereof, a connecting rod connected to the lower end
of the control 1lever, a pivot 1link pivotally mounted ons aid
operating handle, said pivot link including a lower end pivotally

connected to salid connecting rod and an upper end connected to said
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tension member, said pivotal mounting of said 1link on said

operating handle being located closer tco the upper end of said

link.

15. A quick adjustment mechanism for the blade pitch of

a rotary power trowel in which saild trowel includes radial blades

pivotally supported about radial axes to vary the pitch thereof, an

operating handle extending upwardly from the trowel 1in inclined

relation to enable an operator to control movement of the trowel,
a tension member extending along the operating handle and

operatively associated with said blades to pivot the blades to vary

their pitch, said quick adjustment mechanism comprising a control

lever having a central portion pivotally supported from said

&

operating handle, said lever including a lower end extending below

the operating handle and an upper end extending above the operating
handle to a position to enable an operator to easily access the
upper end of the control lever to exert force thereto to pivotally
move said control lever i1n a pivotal manner, the lower end of said

control lever being connected to sald tension member through a

mechanical advantage linkage to facilitate change in the blade

pitch by exerting a reduced force on the control lever to support

the weight of the trowel when increasing and decreasing the blade

pitch.
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16. The structure as defined in claim 15, wherein said
mechanical advantage linkage 1includes said control lever being
pivotally connected to the operating handle at a pivot point closer
to a lower end thereof, a connecting rod connected to the lower end
of the control lever, a pivot link pivotally mounted cn said
cperating handle, said pivot link including a lower end pivotally
connected to said connecting rod and an upper end connected to said
tension member, said pivotal mounting of said 1link on said

operating handle being located closer to the upper end cf said

link.
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