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Abstract

Currently, manual CPR methods do not provide the consistent, effective chest
compressions needed to treat a patient. Paramedics often cannot provide the correct force
needed and can tire easily while administering CPR. A solution to this issue is to
eliminate the human element and utilize the benefits of a mechanized system. By
analyzing current CPR methodologies and available automated CPR machines, as well as
acquiring feedback from experienced paramedics, we have developed an improved
automated CPR machine. Some of the major engineering strengths of current CPR
machines are integrated into the improved automated CPR machine. This machine is
lightweight and adaptable to be used widely by paramedics. The assembly time of the
improved automated CPR machine is significantly enhanced. We believe that this device
is a vital aid for paramedics and will undoubtedly be more effective in saving lives than

manual CPR.



TABLE OF CONTENTS

Abstract i

Table of Contents i

List of Figures V-vi
List of Table vii
Acknowledgements viii
CHAPTER 1. EMS AND LIFE SAVING PRACTICES 1
1. Introduction 1
CHAPTER 2. EMS AND PATIENT-CENTRIC QUALITY CARE 3
2. Introduction 3
2.1 Cardiopulmonary Resuscitation Processes and Procedures 4
2.2 Saving Life by CPR 4
2.3 Manual CPR 6
2.3.1 Manual CPR Survival 8
2.3.2 Common Side Effect of CPR 9
2.4 Mechanized CPR 10
2.4.1 LUCAS CPR 10
2.4.1.1 Technical Specifications 10
2.4.1.2 Components and Accessories 11
2.4.1.3 Statistics of Manual vs. LUCAS CPR 15
2.4.2 AutoPulse Non-Invasive Cardiac Support Pump 19
2.4.2.1 Clinical Studies 21
2.4.2.2 The CIRC Trial 24
2.5 CPR Aids 27
2.5.1 Automatic External Defibrillator 27
2.5.2 Q-CPR Measurement and Feedback Tool 28
CHAPTER 3. Improved Automated CPR Machine 31
3. Introduction 31
3.1 Original Design 31



3.2 Interview with UMASS Memorial EMS Paramedics

3.3 Revised Design

3.4 Interview with Auburn, Massachusetts Fire Department Paramedics

3.5 Final Design

CHAPTER 4. CONCLUDING REMARKS

4.1 Conclusion
4.2 Future Possibilities
REFERENCES
APPENDICES

32
35

40
45
45
46
47
50



List of Figures

Figure 2.3 Quality of compressions during CPR.

Figure 2.3.1 Survival rate of sudden cardiac arrest victims

Figure 2.4.1.2-1 (continued) LUCAS components and accessories

Figure 2.4.1.2-2 LUCAS system

Figure 2.4.1.3-3 Graphical results of the above experiment

Figure 2.4.2 AutoPulse

Figure 2.4.2.1-1 Virginia Commonwealth University long-term survival study

Figure 2.4.2.1-2 a. San Francisco Fire Department study 23
b. EVAC Ambulance study

Figure 2.5.1 Automatic External Defibrillator

Figure 2.5.2 a. Q-CPR Measurement and Feedback Tool
b. Q-CPR used with a patient

Figure 3.2.1. A metal “scoop” backboard and a standard backboard
Figure 3.3.1. Computer model of the first design revision

Figure 3.4.1. The LUCAS pack

Figure 3.4.2. The user-friendly operating instructions for the LUCAS
Figure 3.4.3. The LUCAS folded in its pack

Figure 3.4.4. The LUCAS fully deployed and operating on a CPR dummy
Figure 3.5.1. Simple diagram of a telescoping arm

Figure 3.5.2. Quick release level lock on a telescoping tripod leg

Figure 3.5.3. Standard vise-grips (a.k.a. locking pliers)

Figure 3.5.4. Computer model of the final design

Figure 3.5.5. Side view of computer model of the final design

12

14

18

20

28

29

33

35

36

37

38

39

41

42

43

44

45



Figure 3.5.6. Top view of computer model of the final design

Figure 3.5.7. Bottom view of computer model of the final design

Vi

45

46



List of Tables

Table 2.4.1.3-1 Resuscitator characteristics
Table 2.4.1.3-2 CPR Performance

Table A-1 Operating Parameters

Table A-2 Physical Specifications

Table A-3 Battery Specifications

vii

15

16

50

50

51



Acknowledgements

Stephen Haynes

UMASS Memorial EMS Chief
UMASS Memorial Paramedics
Stephen.Haynes@umassmemorial.org

Stephen M. Coleman Jr., MPA
Acting Chief

Auburn Fire Department
scoleman@town.auburn.ma.us

Chris Cavan

Paramedic Fire Fighter
Auburn Fire Department
508-832-780

viii


mailto:Stephen.Haynes@umassmemorial.org
mailto:scoleman@town.auburn.ma.us

Chapter 1. EMS AND LIFE SAVING PRACTICES
1. Introduction

There is no doubt that the emergency procedure known as CPR has given many
sudden cardiac arrest victims a second chance at life. According to the American Heart
Association, the immediate performance of CPR combined with defibrillation within the
first 3-5 minutes after collapse greatly improves the victim’s chance of survival
(American Heart Association, Inc. [1]). But manual CPR is only effective if the chest
compressions are consistent and controlled. Paramedics often cannot provide the correct
force needed and can tire easily while administering CPR. With automated CPR, the
human element is eliminated, thereby leaving the paramedic free to attend to the patient’s
other needs and constantly evaluate their condition.

Originally, the idea for this project was to assess the issues surrounding manual
CPR and, in the big picture, design a machine that could automatically perform this life-
saving procedure. This caught our interest because it was a chance to work on a current
problem that has major real-world applications. We gladly accepted the challenge
because we knew that the results would involve saving lives.

After doing a little research, our team discovered two CPR devices already whose
use is limited around the world. These two CPR machines are called the AutoPulse, from
ZOLL Medical Corporation, and LUCAS, from Jolife. The AutoPulse uses a load-
distributing technology called the LifeBand, while the LUCAS provides chest
compressions via a mechanical arm with a suction cup. Due to this discovery, we
realized that our project idea wasn’t as original as we thought, and this led to a major

change in our original goal for this project.



Instead of reinventing the wheel, we focused on three new dimensions. They
were investigating these machines and other topics related to resuscitation, finding out
the issues paramedics are experiencing with them, finding solutions to these issues, and
producing a device that is stable, reliable, and easy to use. This report will be a detailed
account of our engineering process, starting with our background research in Chapter 2,
and ending with our final design in Chapter 3. Chapter 4 contains our concluding
remarks. In Chapter 2, we present detailed information about CPR, the AutoPulse and
LUCAS machines, and the CPR aids, AEDs. This information provided us an
opportunity to design an improved CPR machine. Chapter 3 contains the improved CPR

design. The conclusion and future work recommendation are contained in Chapter 4.



Chapter 2. EMS AND PATIENT-CENTRIC QUALITY CARE
2. Introduction

The human heart’s main role is that of circulating blood throughout the body.
Cardiac arrest occurs when the heart loses its function and stops circulating the blood to
the whole body. Common causes of cardiac arrest are smoking, abnormal cholesterol,
diabetes, high blood pressure, stress, abdominal obesity, sedentary lifestyle, eating too
few fruits and vegetables, and abstaining from alcohol. Many vital organs can be
damaged from the lack of blood flow. The brain, more than others, can be severely
damaged if the blood is not supplied for a minimum of 4 to 5 minutes. Once the victim
has received brain damage, the chances of eventual recovery drop significantly.
Cardiopulmonary Resuscitation (CPR) is the emergency procedure that helps restore the
circulation of blood after a person experiences cardiac arrest. CPR is performed using a
combination of rescue breaths and chest compressions. Chest compressions must be
applied at a rate of 100 per minute in order to create artificial circulation by manually
causing the heart to pump blood through the body. From the statistical research, if the
CPR is applied immediately and correctly, this procedure can return life to a person from

cardiac arrest 3 times more than without it.



2.1 Cardiopulmonary Resuscitation Processes and Procedures

To properly perform Cardiopulmonary Resuscitation, after assessing the situation
to make sure it is safe for the victim to be treated, check to see if the victim is responsive
by calling to them and gently shaking them. If they are non-responsive, immediately call
for help or designate someone to call 9-1-1. After calling for help, tilt the victim‘s head
back and lift the chin to open their airway. Once the airway is open, pinch the nose
closed, take a normal breath, cover the victim’s mouth with yours and blow out until you
see the chest rise. Then give a second breath. If the chest doesn’t rise, open the airway
again and repeat the breaths. Next place the heel of one hand in the center of the chest
and your other hand on top of it. Press the victim’s chest down approximately 2 inches.
Perform thirty compressions at a rate of one hundred per minute. Finally, repeat the

breaths and compressions until help arrives, or the victim is revived.



2.2 Saving Life by CPR

The American Heart Association gave a list of CPR facts and statistics that show
common knowledge about CPR. About 75 percent to 80 percent of all out-of hospital
cardiac arrests happen at home. Being trained to perform cardiopulmonary resuscitation
(CPR) can mean the difference between life and death for a loved one. Effective
bystander CPR, provided immediately after cardiac arrest, can double a victim’s chance
of survival. CPR helps maintain vital blood flow to the heart and brain and increases the
amount of time that an electric shock from a defibrillator can be effective.
Approximately 95 percent of sudden cardiac arrest victims die before reaching the
hospital. Death from sudden cardiac arrest is not inevitable. If more people know CPR,
more lives can be saved. Brain death starts to occur four to six minutes after someone
experiences cardiac arrest if no CPR and defibrillation are administered during that time.
If bystander CPR is not provided, a sudden cardiac arrest victim’s chances of survival fall
7 percent to 10 percent for every minute of delay until defibrillation. Few attempts at
resuscitation are successful if CPR and defibrillation are not provided within minutes of
collapse. Coronary heart disease accounts for about 550,000 of the 927,000 adults who
die as a result of cardiovascular disease (American Heart Association, Inc. [4]).

Approximately 335,000 of all annual adult coronary heart disease deaths in the U.S. are



due to sudden cardiac arrest, suffered outside the hospital setting and in hospital
emergency departments (American Heart Association, Inc. [4]). About 900 Americans
die every day due to sudden cardiac arrest (American Heart Association, Inc. [4]).
Sudden cardiac arrest is most often caused by an abnormal heart rhythm called
ventricular fibrillation (\VF). Cardiac arrest can also occur after the onset of a heart attack
or as a result of electrocution or near-drowning which results in the victim becoming

unresponsive.

2.3 Manual CPR

Today most rescuers often perform CPR manually, but it is very hard to compress
the chest using only their arms and hands and achieve success in a timely manner. There
are three factors that are needed to perform successful CPR. The chest compression
should be given quickly, forcefully, and consistently. As the time passes after the cardiac
arrest, effective CPR process becomes increasingly more important. Sometimes effective
CPR determines whether or not the patient will live. Therefore CPR must be applied as
soon as possible after the rescuer arrives at the victim. If CPR is applied as little as five
minutes after the patient suffered sudden cardiac arrest, there is a greater potential that
the patient will not recover. The CPR process must be applied as soon as possible. No
matter how the rescuer performs CPR, the patient will have a better chance to live if the
process is applied quickly. This is why the quickness of CPR is important. The second
factor of good chest compression is force. To achieve the perfect compression, the

average compressive force must be equivalent to 490.5 Newtons (Medtronic [18]). This



force must be consistent through the entire action when CPR is being performed.
However, manual CPR has its limitation in that the quality of the compression will be
lower as time elapses. The quality of manual chest compression chart is shown in Figure

2.3.

39%
31%

1Minute 2 Minutes 3 Minutes 4 Minutes 5 Minutes
SATISFACTORY COMPRESSIONS

Figure 2.3 Quality of compressions during CPR.

Figure 2.3 illustrates the declining quality of compressions during CPR over a
period of 5 minutes. As shown, manual CPR begins to lose its quality after 1 minute and
after 4 minutes, the rescuer only achieves 30% of proper quality chest compressions
(Medtronic [18]). This means the effectiveness of CPR is lower and not enough force is
delivered to the heart. Therefore, good and consistent force of chest compressions should
be applied during the CPR process.

The last factor of good quality CPR is consistency. Losing consistency means

stopping the flow of blood and after sometime the patient’s organs suffer from lack of



oxygen. This means if there is any interruption in the CPR process, the patient’s survival
rate will greatly decrease. However, it is very difficult to deliver consistent chest pressure
in a moving ambulance. Sometimes automated CPR or a defibrillator is required to solve
this problem. By combining this with the other factors, the perfect chest compression can
be performed and the patient’s survival rate will be increased.

2.3.1 Manual CPR Survival

Cardiopulmonary Resuscitation is the best emergency procedure to restore
circulation from cardiac arrest, but there are some issues that have arose. One of the
major issues is concerning the chest compressions. Different performers of CPR will give
different compression depths and rhythms. There is no way to standardize the
performance while manually performing CPR. A major cause of the inconsistency is
fatigue; humans are susceptible to fatigue especially when it is considered that a full
session of CPR can consist of a dozen or more repetitions of thirty chest compressions
and two rescue breaths. The survival rate of CPR for outside of hospital is less than 5%

these days. From Swedish National Register, the chart of the survival rate is given below.
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Figure 2.3.1 Survival rate of sudden cardiac arrest victims

Figure 2.3.1 illustrates the survival rate of sudden cardiac arrest victims in certain
years (Medtronic [18]). From the chart, one can not many people can survive from

sudden cardiac arrest. This fact must be considered, so more patients get their life back.

2.3.2 Common Side Effect of CPR

It is very easy to break a victim’s ribs during CPR. About 30 percent of cardiac
arrest patient had cracked the ribs after they got CPR. It happens more often to older
people because the cartilage is less compliant and the bone is easier to break. Even
though breaking ribs cause bad effect to patient such as chest tenderness, rapid breathing,
anxiety and agitation. However EMS and all other CPR performer do crack ribs if
necessary, because the broken ribs will be healed their own after one or two months and
it is believed that it is always better to have cracked ribs than to let the patient expire

(Center for Women’s Health Care [3]).

2.4 Mechanized CPR

2.4.1 LUCAS CPR

Providing compressions on the chest to simulate the heart’s function which pumps

rhythmically is the reason of CPR when the victim suffers cardiac arrest. Many



manufacturers have made mechanical devices that perform CPR more effectively than
one human effort. Chest compression devices should appear very attractive to anyone
who performs CPR. Among those devices, LUCAS CPR is the one which is currently
used in the field. Our team decided to benchmark LUCAS CPR version 2.0 to create a
new hands-off automated CPR device. LUCAS CPR makes compressions with correct
frequency and depth, with equal compression and decompression time, and allowing for
full recoil of the chest between each compression without loss of quality over time. This
device can perform effective, consistent and uninterrupted compressions according to
AHA Guidelines (American Heart Association Guidelines). To increase its effectiveness,
Jolife made the device easy to use and easy to carry (Physio-Control [17]). For the energy
source, LUCAS CPR has been upgraded to version 2.0, so the energy source changed to

electric from pneumatic, and the device became more portable.

2.4.1.1 Technical Specifications

The LUCAS provides effective sternal compressions on the middle of the chest of
a depth of 4 — 5 centimeters at a rate of 100 strokes per minute. The time of compression
is equally balanced with the time of decompression allowing for full chest recoil between
each compression. The device is designed to accommodate victims with a sternum height
of 17.0 — 30.0 centimeters and a maximum chest width of 44.9 centimeters. Physically,
the machine weighs 7.8 kilograms. The energy source to power the device comes from a
Lithium Polymer Battery which provides a steady operation time of 45 minutes before

the battery needs to be replaced. LUCAS version 1.0 is based on gas driven cycle, but
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main energy source has been changed to fully electric system from version 2.0. The
device operates with lithium polymer battery. This battery is different than NiCad or
NiMH batteries do when charging and discharging. These batteries have a nominal
voltage of 3.6 volts, but they do not have a hard metal case. To enclose the chemicals
inside, a flexible material is used. The most advantage of using Lithium Polymer batteries
is the weight. They are significantly lighter than comparable other batteries. Lithium
Polymer batteries need to be taken care from temperature. The batteries cannot placed

where is too hot or cold (Jolife AB [11]).

2.4.1.2 Components and Accessories

Many contents and accessories are included in one package. All the details are

shown on the next page.
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LUCAS™2 Chest Compression System

This includes the base unit with Back Plate, Carrying Bag, Patient Straps,
Stabilization Strap, three Suction Cups, one rechargeable lithiurn polymer
Battery, and Instructions for Use in local language.

JOLIFE Part No.
LUCAS 2 in shipping box, US 150000-00
LUCAS 2 in shipping box, GB, FR, IT, DE, ML 150000-01
LUCAS 2 in shipping box, DK, SE, Fl, NO 150000-02
LUCAS 2 in shipping box, ES, FT, GR 150000-03
LUCAS 2 in shipping bex, PL, GZ, HU 150000-04
LUCAS 2 in shipping box, JP 150000-05 )
LUCAS™2 Battery
The Battery is a proprietary and rechargeable Lithium Polymer (LiPo) Battery
which typically lasts for 45 minutes of operation. You can charge the Battery in
less than four hours either in the external Battery Charger or installed in LUCAS
and connected to an external Power Supply.
JOLIFE Part No.
LUCAS 2 Battery 120201-00
LUCAS 2 Battery, 4-pack 150201-04
"\\
LUCAS™2 Battery Charger
The external Battery Charger is a stand-alone unit intended to charge one
LUCAS 2 Battery. It typically takes less than 4 hours to charge the Battery.
A mounting bracket is included for space saving installation.
JOLIFE Part No.
LUCAS 2 Battery Charger, US, CA, JP, maina plug 150207-00
LUCAS 2 Battery Charger, EU, mains plug 150207-01
LUCAS 2 Battery Charger, GE, mains plug 150207-02
LUCAS 2 Battery Charger, AU, maina plug 150207-03
. N
LUCAS™2 Power Supply with cord
The External Power Supply (100-240MAC, 50/80Hz) can be connected to the
LUCAS 2 device and supports prolonged operation as well as charging of the
LUCAS 2 Battery in the device.
JOLIFE Part No.
LUCAS 2 Pawer Supply with cord, US 150210-00
LUCAS 2 Pawer Supply with cord, EU 150210-01
LUCAS 2 Power Supply with cord, GB 120210-02
LUCAS 2 Pawer Supply with cord, JP 150210-03
LUCAS 2 Pawer Supply with cord, AL 150210-04 )

LUCAS™?2 Car Cable

The Car Cable (12-24V DC) can be connected to the LUCAS 2 device and
supports prolonged operation as well as charging of the LUCAS 2 Battery in
the device.

JOLIFE Part No.
LUCAS 2 Car Cable 150206-00

/

Figure 2.4.1.2-1 LUCAS components and accessories
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LUCAS™2 Suction Cup
LUCAS 2 has a dispesable Suction Cup which can be easily exchanged.

JOLIFE Part MNo.
LUCAS 2 Suction Cup, dispoaable, 3-pack 150205-03
LUCAS 2 Suction Cup, dispoaable, 12-pack 150205-12

LUCAS™ PCI Back Plate
The carbon-fibre LUCAS PCl Back Plate is intended specifically for use in the cath
lab. It is fully radiotranslucent, with minimum of shadows, and no metal screws.

JOLIFE Part Mo.
LUCAS PCI Back Plate 150211-00

LUCAS™ Back Plate Grip Tape

The LUCAS Back Plate Grip Taps 1= designed to increase the fniction of the
Back Plate and to reduce the nsk of the device slipping when the Back Plate
is in contact with other hard surfaces.

JOLIFE Part No.
LUCAS Back Plate Grip Tape 150209-00
LUCAS Back Plate Grip Tape, 3-pack 150209-03

LUCAS™ Stabilization Strap

The cushion and straps are used to provide further stabilization relative to the
patient and to prevent downward movement of LUCAS dunng operation.
JOLIFE Part Mo.

S UCASTEE LUCAS Stabilization Strap, yellow 150203-00
LUCAS Stabilization Strap, yellow, 4-pack 150203-05

LUCAS™ Patient Straps
The LUCAS Patient Straps (two required per device) are used to attach patient
arms to the support legs of LUCAS during transportation.

JOLIFE Part No.
LUCAS Patient Straps (pair) 150204-00
LUCAS Patient Straps (pair), 3-pack 150204-03

LUCAS™2 Carrying Bag
LUCAS 2 is stored and carried in a padded Carrying Bag.

JOLIFE Part No.
LUCAS 2 Carrying Bag 150200-00

.

Figure 2.4.1.2-1 (continued) LUCAS components and accessories
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With these contents, the real view of LUCAS CPR version 2.0 is shown below.
The device looks very simply and portable compare to other automated CPR or

defibrillator.

Height Adjustment
Handle

Suction Cup with
Prasure Pad

Figure 2.4.1.2-2 LUCAS system

Figure 2.4.1.2-2 displays an image of the LUCAS device.
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2.4.1.3 Statistics of Manual VS LUCAS CPR

To know more about the efficiency of LUCAS CPR, a logical approach would be
to make a comparison between manual and mechanical chest compression. From the
reference, two cases of settings had been compared. The first setting is that a team of
three experienced resuscitators administrated continuous manual chest compressions for
10 minutes, changing every minute (after approximately 100 compressions). The second
setting is that a team of two resuscitators started manual CPR and installed a LUCAS
CPR device to perform CPR for 10 minutes. The performance comparison between
manual and mechanical CPR was founded. They divided into two groups to perform CPR

and resuscitator characteristics of two teams were shown in the table below.

Table 1
Resuscitator characteristics.

Gender Age (years) Weight (kg) Height (m) BMI (kg/m?2) Qualification Professional

experience
(years)
Team 1
C.R. m 26.0 82.0 1.82 24.8 dipl. RS 8.0
M.G. m 33.0 84.0 1.92 228 dipl. RS 14.0
[.M. i 32.0 64.0 1.72 216 dipl. RS 8.0
mean 30.3 76.7 1.82 231 10.0
Team 2
S.J. m 36.0 73.0 1.82 22.0 dipl. RS 10.0
AH. m 32.0 93.0 1.81 28.4 dipl. RS 11.0
C.w. m 34.0 68.0 1.78 215 Dr. med., 10.0
ACLS Instructor
mean 34.0 78.0 1.80 24.0 10.3
All
mean 32.2 713 1.81 235 10.2

(dipl. RS = graduated paramedic, ACLS = Advanced Cardiac Life Support)

Table 2.4.1.3-1 Resuscitator characteristics
Table 2.4.1.3-1 shows the characteristics of the CPR providers involved in the

experiment. Team 1 is consisted of 2 males and 1 female, and team 2 is consisted of 3
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males. The average of weight, height, and experienced time were about the same between
2 teams, but the average age of team 2 was four years higher than team 1. The result of
the CPR performance of 2 teams and LUCAS CPR version 2.0 are shown in the table
below. The table shows how many sequence were performed, the number of hands-off(s),
the number of given compression, the percentage of correct compression, too deep, and

too shallow, and finally shows the compression rate per minute.

Table 2
CPR performance.

Manual CPR Mechanical CPR

Team 1 Team2 Team1 Team 2 Team 1 Team2 LUCAS™2 Device failurel LUCAS™1
Sequence 1 2 3 4 5 6 7 8 9 10 1
Hands-off (s) 12 8 8 8 8 8 11 10 45 9 10
Compressions 1206 1217 1131 963 888 918 990 1005 912 1023 1027
Correct compressions (%) 54 76 91 54 77 67 99 97 84 99 98
Too deep (%) 44 0 2 0 0 1 0 0 0 0 0
Too shallow (%) 0 22 5 45 21 31 0 2 15 0 1
Compression rate (per min) 120 121 112 96 88 91 99 100 100 102 102

Table 2.4.1.3-2 CPR Performance

According to the data, six sequences were performed and each sequence
performed over 10 minutes. Whole six sequences provided total of 6323 compressions
for manual CPR. This result shows the average compression of 105/min which is in range
of recommendation, but there was different number of compressions for each sequence
from 88/min to 121/min and only 70% of chest compression is analyzed as correct.
For the result of LUCAS CPR, total 3 sequences were performed and total 4957
compressions were provided. This result was satisfied with recommendation and also the
range of number of compressions was very narrow from 99/min to 102/min. 98% of all
compressions were classified as correct and there was no deep compression analyzed.

Graphs of each analysis are show on the next page.
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B correct compressions (%) @ too deep (%) O too shallow (%)

Manual CPR

Mechanical CPR
(no device failure)

Mechanical CPR
(device failure)

Figure 2.4.1.3-3 Graphical results of the above experiment
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From the analysis in Figure 2.4.1.3-3, manual CPR resulted in ‘too deep’
compression in 8% and 21% of too ‘shallow’ compressions were occurred. Nevertheless
LUCAS CPR made a result of 0% ‘too deep’ compression and only 0~2% of ‘too
shallow’ compression. Not only the proportion of correct compression depth was much
better during performance of LUCAS CPR but also with device failure mechanical CPR
performed better (95% VS 70%). Finally, the research concluded that mechanical CPR
devices may have advantages over manual CPR, if the device is not showing any

mechanical failure.

2.4.2 AutoPulse Non-Invasive Cardiac Support Pump

When we performed our initial internet search on "automated CPR machines"
back in the beginning of A term, one of the top results led us to an ABC News article
about a high-tech device called the Autopulse. The article went on to describe some of
its praiseworthy features including its reasonable 20 pound weight, 80 chest
compressions per minute capability, and respectable battery life (Eng [8]). Due to this
new discovery, we figured it would be more logical to address the device’s flaws and
improve its function, rather than, as the expression goes, reinvent the wheel. But first,
we needed to learn a lot more about this revolutionary device.

The full name of this device is the AutoPulse Non-Invasive Cardiac Support
Pump. It was created by the Revivant Corporation of Sunnyvale, CA but is currently

owned and manufactured by the ZOLL Company of Chemlsford, MA. It claims to move

18



more blood, more consistently than is possible with human hands (ZOLL Medical

Corporation [21]).

User Control
Panel

AutoPulse
Platform

LifeBand

Figure 2.4.2 AutoPulse

Figure 2.4.2 shows a picture of the AutoPulse device. It consists of a half-
backboard, user control panel, and a constricting band called the LifeBand. It runs on a
nickel-metal hydride battery that has a minimum run time of 30 minutes. For patient,
operating, physical and battery parameters, see Appendix A. The highlight of the device
is the white LifeBand that gives continuous, consistent, high-quality compressions that
spread across the victim’s entire chest, thus distributing the load and lowering the chance
of rib fracture. An impressive feature of this device is its ability to “automatically
determine the size, shape, and resistance of each individual, then adjusting the force
required (Zoll Medical Corporation [21]).” Operating the AutoPulse is as easy as placing

the patient on the platform, securing the LifeBand across their chest, powering on the
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system, and pressing a couple buttons on the control panel. With the Autopulse,
paramedics are now free to perform other critical tasks necessary to save the victim’s life.
According to an ABC News article, the machine has been approved by the Food and
Drug Administration and costs around $15,000 (McKenzie [16]). Approximately 2000

units are in use by EMS agencies and hospitals globally (ZOLL Medical Corporation

[26]).

2.4.2.1 Clinical Studies

Many of these seemingly self-proclaiming facts about the AutoPulse can be
supported by clinical studies done on the device. Between 2001 and 2005, a long-term
survival study was done by Virginia Commonwealth University to compare the
resuscitation outcomes before and after EMS services switched from manual CPR to the
AutoPulse (JAMA [10]). The study was published in The Journal of the American
Medical Association in 2006. The statistics collected were return of spontaneous

circulation (ROSC), survival to hospital admission, and survival to hospital discharge.
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Figure 2.4.2.1-1 Virginia Commonwealth University long-term survival study

Figure 2.4.2.1 shows the results of the long-term study comparing manual CPR to

AutoPulse As you can see, the AutoPulse is clearly the better choice for resuscitation

method.

Two short term clinical studies were also conducted that looked at the survival
rate of patients with sustained ROSC to the Emergency Department (ED). One study was

done by the San Francisco Fire Department and the other by EVAC Ambulance in

Volusia County, Florida.
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Figure 2.4.2.1-2 a. San Francisco Fire Department study
b. EVAC Ambulance study

Figure 2.4.2.1-2 a. above displays the results from the San Francisco Fire
Department study comparing manual CPR to the AutoPulse. Figure 2.4.2.1-2 b. displays
the results from the EVAC Ambulance study comparing the same CPR methods, manual
versus mechanical. Again, the AutoPulse proved to be the more successful life-saving

method.
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In 2007, a third study was set up to test the effectiveness of an AutoPulse-manual
chest compression combination method in comparison to manual chest compressions

alone. This official study is called the CIRC Trial.

2.4.2.2 The CIRC Trial

Unlike the two studies mentioned above, the CIRC Trial is a more controlled and
specialized experiment. CIRC stands for Circulation Improving Resuscitation Care. The
study is monitored by the Data Safety Monitoring Board (DSMB), and is lead by the
world-renowned CPR expert Dr. Lars Wik of Norway. The sample size is expected to be
between 2,500 and 4,000 and will include patients from all around the world. The
individuals administering the AutoPulse and manual CPR are put through an extensive
four-hour training program that explains the proper use of the AutoPulse. The study
complies with the Good Clinical Practices, Declaration of Helsinki, and other national

and international guidelines (ZOLL Medical Corporation [25]).
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An online article about the CIRC Trial was featured in Cardiovascular Business.

According to the article, the trial has six "unique" features (Editorial Staff [7]):

Training of all EMS providers in a standardized deployment strategy that reduces

hands-off time and continuous monitoring for protocol compliance.
A pre-trial simulation study of provider compliance with the trial protocol.

Three distinct study phases (in-field training, run-in and statistical inclusion) to

minimize the Hawthorne effect and other biases.

Monitoring of the CPR process using either transthoracic impedance or

accelerometer data.

Randomization at the subject level after the decision to resuscitate is made to

reduce selection bias.

Use of the Group Sequential Double Triangular Test with sufficient power to

determine superiority, inferiority or equivalence.

The official CIRC Trial website also gives some interesting facts and findings (ZOLL

Medical Corporation [24]):

Each year, 325,000 Americans die from cardiac arrest and only 2-5% are successfully

resuscitated and survive to hospital discharge.

Studies have shown that manual chest compressions are often inadequate, not
providing sufficient blood flow needed by the heart and brain during a sudden cardiac
arrest. This can result in permanent damage to the heart, brain, and other organs in

those who survive.
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e Itis nearly impossible to give optimal compressions to a victim during transport via

stairs or in a moving ambulance.

e Even professional healthcare providers who are trained to do proper compressions

will experience fatigue within minutes, resulting in lower quality compressions.

The people behind the CIRC Trial believe that mechanical CPR can overcome

most of these issues.

In a 2009 ZOLL news release, it was announced that the first planned review of
data related to patient enrollment by the DSMB has been completed and that the study
will continue (ZOLL Medical Corporation [23]). Then, on March 31, 2011, news came
in regarding the outcome of the CIRC Trial. In was concluded that the AutoPulse was

equivalent to manual chest compressions (Editorial Board [6]).

Before this very recent discovery regarding the CIRC Trial results, one could
clearly see that the AutoPulse is a great piece of equipment. But to really find out how
beneficial this device can be to paramedics, we decided that we needed to ask the

paramedics themselves.
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2.5 CPR Aids

2.5.1 Automatic External Defibrillator

An Automatic External Defibrillator (AED) is a small, portable device that
analyzes the heart’s rhythm and prompts the user to deliver a defibrillation shock if it
determines one is needed. The AED is equipped with a system that provided voice and
visual prompts which guides the user. The AED uses disposable, adhesive electrodes
pads which transports information to the AED’s microprocessor which analyzes the
victim’s heart rhythm. If needed, the AED delivers an electronic shock which briefly
stops all electrical activity in the heart. This break in the electrical chaos provides a
chance for the heart to restart beating with a normal rhythm. This device has been shown
to be 90% sensitive and 99% specific. It has also been shown that for every minute
defibrillation is delayed; survival rates drop by 7-10 percent even if CPR is started
immediately. This is relevant when considering that the average time it takes an

emergency crew to arrive is between 6-12 minutes (Hubbard Township Police [9]).

Figure 2.5.1 Automatic External Defibrillator
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Figure 2.5.1 shows a picture of an AED, complete with defibrillator pads and

heart monitor.

2.5.2 Q-CPR Measurement and Feedback Tool

Another great tool that aids in CPR performance is a device called Q-CPR
Measurement and Feedback Tool from Philips. This tool shows all the measurable
information of every CPR compression, so factors like depth, rate and “complete release”
can be shown on the product’s screen, which is located directly at the victim’s chest level
(Koninklijke Philips Electronics [7]). This dynamic, real-time feedback for each
compression enables the CPR performer to rapidly adjust performance, ensuring that

maximum quality CPR is given. This tool is also very portable and easy to carry.
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Figure 2.5.2 a. Q-CPR Measurement and Feedback Tool
b. Q-CPR used with a patient

Figure 2.5.2 a. shows the complete Q-CPR system. It contains two compression
sensors, a visual feedback component, and a vital signs monitor. Figure 2.6.2 b. shows
the Q-CPR in action. As you can see, the visual feedback piece is conveniently located at

the chest level.

Clearly, this tool could help more for manual CPR because manual CPR gives
more unstable compressions than automated CPR. However, the benefits that Q-CPR
gives to manual compressions could also be used in the current LUCAS CPR machine.
As an experiment, Q-CPR could monitor those compression factors of the LUCAS like
depth, rate, and “complete releases” and provide data to the Jolife Company. This data

could then be analyzed to find out the quality of compressions the LUCAS gives. If such
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a test were conducted, and the scientists decided on the acceptable values for
compression depth and rate, then a possible enhancement to the LUCAS machine would
involve an integration with the Q-CPR, and the LUCAS automatically readjusting its

compression if the depth and rate factors read by the Q-CPR fall below the safety value.

There is one more great function in Q-CPR, which is hyperventilation protection.
Hyperventilation decreases coronary perfusion and it would be very helpful if the
information of hyperventilation was shown during the CPR (Koninklijke Philips
Electronics [12]). The unique technology of Q-CPR can provide this ventilation
feedback. This and all the features mentioned above make the Q-CPR a highly beneficial

CPR aid.
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Chapter 3. Improved Automated CPR Machine
3. Introduction
3.1 Original Design

The original idea for this device was to integrate an automatic external
defibrillator into an existing automated CPR machine. The Autopulse device was chosen
because of its ability to distribute the pressure over the chest; the assumption being that
this would reduce the amount of broken ribs as a result of CPR. The idea behind
integrating the AED was that the computer system in an AED could run the entire device

to decide when to perform CPR and when to deliver a shock to the patient.
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3.2 Interview with UMASS Memorial EMS Paramedics

Once we had obtained all of our background research and became more
knowledgeable in the field of resuscitation, the next important aspect of our project was
to acquire some first-hand information about CPR and the devices related to it. Through
Professor Fofana’s connections at UMASS Memorial, we were fortunate enough to have

an opportunity to speak with the Chief of EMS, Mr. Steve Haynes.

We had prepared a list of questions we hoped to ask Mr. Haynes, most of them
being about the AutoPulse. See Appendix B for our list of interview questions. Most of
the questions did not end up being asked, simply because Mr. Haynes had answered them
in his opening statement. After discovering that we wanted to talk to him about the

AutoPulse, Mr. Haynes gave us his opinion right away.

“It’s no good!” exclaimed Mr. Haynes. This gave us a quite a shock, for our
research had told us otherwise. But that was the purpose of the interview. We needed to
know what the users, the paramedics, thought of the product. Mr. Haynes more
specifically stated that the device was too heavy. He explained that the paramedics were
already carrying various medical bags and a monitor defibrillator to the scene, so having
to carry another heavy load would not be helpful. Another problem he predicted would
occur with the AutoPulse was when the AutoPulse was used in combination with the long
backboards they use to transport patients. It’s clear that there would be some patient
instability in this situation due to the fact that two backboards are in contact with each
other and the contact friction between them is presumably low. Plus, he mentioned that

there weren’t even straps on the AutoPulse’s half-backboard to anchor the device to their
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backboards. So, due to this issue and its poor portability, Mr. Haynes decided that the
AutoPulse was not a device his EMS team would be using in field. And unfortunately,

that meant we would not be to see the AutoPulse in person like we hoped.

Figure 3.2.1: A metal “scoop” backboard and a standard backboard

There were, though, a couple of benefits Mr. Haynes had praised about the
AutoPulse. Many emergency situations involve transporting a patient down a flight of
stairs to get them into the ambulance. Paramedics often struggle to provide continuous
compression down those steps. Another problem paramedics face is the difficulty in
providing chest compressions to a patient in the back of a moving ambulance. Mr.

Haynes says they normally can only perform one-handed compressions, for their other
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hand is being used to support themselves. He believes that in both those cases, the

AutoPulse could overcome those struggles.

After we obtained all the pros and cons of the AutoPulse, we asked him a few
other questions related to CPR, the LUCAS, and our AutoPulse-AED integration idea.
Regarding CPR, Mr. Haynes told us that it is always performed while the patient is laying
down on a flat surface. And in terms of correct positioning for chest compressions, he
said that the proper placement was right at the sternum, at the level of the nipple-line.
Regarding the LUCAS, he believed that the LUCAS was a better machine than the
AutoPulse, due to it being lighter. The only issue he saw with it was that it was powered
by air, and they don’t carry air tanks in the ambulance. We later find out that, from our
visit to the Auburn Fire Department, that the LUCAS had its own portable air
compressor. We closed our interview by pitching to him our idea of integrating an AED
with the AutoPulse. He told us that it sounded like a beneficial idea, but the problem
would be the large number of wires involved in the hook-up. During the resuscitation
process, the paramedics must have the monitor defibrillator handy and hook the patient
up to an IV. These tubes and wires combined with the AED pads and AutoPulse

LifeBand would create and unmanageable mess of wires.

Once we completed the interview and assessed the answers, our next step was to
come up with a solution. We quickly formulated a design idea that would involve
features from both the AutoPulse and the LUCAS. This design was going to be our

focus for the rest of B term.
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3.3 Revised Design

After the interview with UMASS Memorial EMS, the original design needed to
be completely revamped. As we discovered, the used of defibrillation was not always
necessary so integrating an AED would have been an unneeded complication. There was
still a desire to use the LifeBand from the AutoPulse to distribute the pressure and
combat the breaking of ribs during CPR. The resulting design was a composite design

using the LifeBand from the AutoPulse in the frame of the LUCAS.

Figure 3.3.1: Computer model of the first design revision
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3.4 Interview with Auburn, Massachusetts Fire Department Paramedics
Firefighter/Paramedic Christopher Cavan of the Auburn Fire Department was
fully trained on the LUCAS device and agreed to answer some interview questions. He

described the LUCAS as portable, easy to deploy, and effective.

Figure 3.4.1: The LUCAS pack

The only factor hindering the rapid deployment was the device’s weight. Also,
the center of mass, located towards the top of the device, caused the device to be
somewhat cumbersome. Sometimes when transporting a patient on a backboard the
board must be inclined to move down stairs or in an elevator. An issue that was found
from use in the field was that when the board is inclined to an angle greater than 45
degrees, the LUCAS was likely to slip out of position and therefore become ineffective.
This was because, although the LUCAS was attached to the patient and the patient was

attached to the backboard, there was no direct connection from the LUCAS to the
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backboard. Besides the slight stability issue, the LUCAS was found to be very user

friendly in both setup and operation.

Figure 3.4.2: The user-friendly operating instructions for the LUCAS

The aspect of the LUCAS device where no flaws could be found was in the
device’s operation. The device was found to provide perfect 2 inch depth compressions
and have perfect rhythm providing 100 compressions every minute. Firefighter Cavan
mentioned one situation in which he was operating the LUCAS system and stated that it

worked so well that the device actually served as an artificial heart so that the patient was
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fully conscience and resuscitated until the device was shut off at which point the patient
expired. Another case he spoke of involved the device providing enough energy to
completely unblock a clogged artery. One aspect he touched upon was, due to the
consistency of the device, should the situation arise where the performance of the
paramedics’ performance is called into question, the device serves as a legal failsafe.
With the LUCAS, the paramedics can guarantee that correct compressions were provided

at the correct consistency.

Figure 3.4.3: The LUCAS folded in its pack

The direct, concentrated pressure of the suction cup both provides the proper

placement of the pressure and still leaves the landmark areas open. Because of this, when
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the paramedic wanted to check the patient’s pulse and/or other vitals, all he needed to do
was pause the device, take the vitals, and then resume the device’s operation. The device
was equipped with a feature to save the settings for exactly this purpose. Also, settings
would be saved if the battery needed to be replaced in mid-operation as long as the new
one was cycled in within 1 minute. This was not found to be an issue because the
batteries last for over 45 minutes of operation and simply slide and clip into the top of the
machine so changing them would only take 5 to 10 seconds at the maximum. The
firefighter went on to mention that during operation, the device was found to be quiet

which was a benefit when the paramedics were trying to communicate with each other.

Figure 3.4.4: The LUCAS fully deployed and operating on a CPR training dummy
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Overall the firefighter described the LUCAS as the “best designed product ever to
be used in an ambulance.” He ended our interview with a few other issues that he would
have liked to see improved including the weight of the device and batteries. Also, each
device cost approximately $15000. The Auburn Fire Department was fortunate to have a
wealthy benefactor donate two devices. Most local agencies could not afford this type of
expense. Finally, the firefighter commented that because of the design of the device, it

was difficult to fit over patients who weighed 300 pounds or more.
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3.5 Final Design

Using the necessities learned from the interview, the final design was decided
upon. The final design would be required to have an expandable frame in order to
accommodate victims over 300 pounds as well as have a gripping mechanism that would
allow the frame of the device to be universally compatible with any EMS backboard. In
order to achieve the expansion on the frame, telescoping arms would be inserted on the

top and bottom of the device’s frame arms.

the thinner sections
collapse inside the wider
sections when tripod is
folded together

the highest section of
tripod leg is the widest

the lowest section of tripod leg
(one next to the tripod foot)
& yesnakozelj.com is the thinnest

Figure 3.5.1: Simple diagram of a telescoping arm

Telescoping legs, as seen above and in Appendix D, are commonly found in
tripods for supporting various items. The design of the leg coupled with a strong, yet
lightweight, material would provide ample strength to support the device and normal

forces resulting from its operation. The quick expansion and collapse of these legs would
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be a key factor. Using a quick-release lever lock would make this possible while still
providing a stable lock to keep the arms in place during operation and storage. Locks

like these are another common feature seen on tripods as below and in Appendix E.

Figure 3.5.2: Quick release level lock on a telescoping tripod leg

To achieve the universal compatibility with EMS backboards, an easily adjustable

gripping mechanism would be required. A practical solution would be to use the design

in use in vise-grips (a.k.a. locking pliers).
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Figure 3.5.3: Standard vise-grips (a.k.a. locking pliers)

These common tools, as seen above and in Appendix C, provide an ease of
operation and the firm grip needed to secure the device to any backboard. Also, they
include an easy adjustment feature which would be able to quickly change the width of
the grip in order to fit backboards of different thicknesses.

With these improvements incorporated into the existing LUCAS device, a final

design was modeled as seen below.

Figure 3.5.4: Computer model of the final design of the improved LUCAS device
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Figure 3.5.5: Side view of computer model of the final design

Figure 3.5.6: Top view of computer model of the final design
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Figure 3.5.7: Bottom view of computer model of the final design

This design incorporates the improved features to solve the two main problems as
discussed previously. The final model was designed to be as compactable and portable as

the original model.
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Chapter 4. CONCLUDING REMARKS
4.1 Conclusion

This project set out to design a brand new product which would change the field
of emergency response. After finding out that the product we set out to design already
existed, we decided to do what we could to improve the current system. Using interviews
with local authorities in the field, we identified the most important issues and created
innovative, but simple fixes to each problem. By combining existing designs to a current
CPR device, we were able to solve the issues we identified while still allowing the device
to be as compact, portable, and easily deployable as the original design.

The final design has great potential to be used by all EMS in any situation. The
universality and portability of this device makes it ideal for EMS use. It is hoped that in
the future this device will be as widely available as AEDs and therefore be able to

prevent more deaths and injuries from heart attacks and CPR respectively.
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4.2 Future Possibilities

There are many future possible designs that can result from this project. Possible
designs suggested by our advisor during this project included a self contained vest for
high-risk victims. Another major idea was to use compressed air to perform the
compressions. A third design combined the two previous by being an apparatus that
wraps around the victim and uses compressed air distributed on all sides of the body to
perform compressions. All of these ideas had pros and cons, but for some of these,

current technology is not yet sufficient enough to support the design of these devices.
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Appendices

Appendix A. AutoPulse Technical Specifications (ZOLL Medical Corporation [22])

A.1l Patient Parameters

The AutoPulse is designed for adults with weight of no more than 300 Ibs. with chest

circumference of 29.9 to 51.2 in. and chest width of 9.8 to 15 in.

Warning: The AutoPulse System is intended for use on adults, 18 years of age or older.

A.2 LifeBand

The latex-free LifeBand is for single-patient use only. The LifeBand consists of a cover

plate and two bands integrated with a patient liner and compression pads with a Velcro®

fastener.
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A.3 Operating Parameters

Table A-1 Operating Parameters

Category Specifications
5 — —— -
Chest displacement Equal to 20% reduction in anterior-posterior chest
depth
Physiological duty cycle 50 + 5%

Compression rate

80 + 5 compressions per minute

Compression modes (user
selectable)

e 30:2 (30 compressions with 1.5 second
ventilation pauses)

e 15:2 (15 compressions with 1.5 second
ventilation pauses)

e Continuous compressions

Ventilation pause (30:2 and
15:2 mode)

Two pauses of 1.5 seconds

A.4 Platform Physical

Table A-2 Physical Specifications

Category

Specifications

Size (LxXWxH)

32.5in by 17.6 in. by 3.0 in.

Weight (excluding AutoPulse Battery) 20.5 lbs

Display

Dot matrix liquid crystal display (LCD),
actively backlit, adjustable contrast.
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A.5 Battery Physical

Table A-3 Battery Specifications

Category

Specifications

Size (LXWxH)

11.5in by 3.2in. by 2.2 in,

Weight 5.11bs
Type Rechargeable Nickel-Metal Hydride (NiMH)
Battery \_/oltage 32 4V
(nominal)
Capacity 3200 mAh (typical)

Initial Battery runtime
(nominal patient)

30 minutes (typical)

Maximum Battery
charge time

Less than 4 ¥ hours at 77°F

Battery test-cycle
time

Less than 10 hours per test-cycle session; up to three consecutive
sessions possible.

Required replacement
interval

100 full charge/discharge cycles.

Note: The Battery will not operate after 100 full
charge/discharge cycles.
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Appendix B. Interview Questions

WHave you ever operated the AutoPulse in the field?
mDo you find that it's more effective than manual chest compressions?

mDoes the Autopulse effectively distribute the pressure enough to prevent causing further
injury to the patient?

BHave you experienced any issues while operating the Autopulse?

MHas it ever failed in a mechanical sense? (e.g. The LifeBand suddenly stopped doing
the chest compressions)

M Is there anything at all you would suggest about the device that could be improved?

HMAre there any other methods to provide pressure for compressions rather than the
current method which can often cause cracked ribs?

mIf this machine effective enough in the field to account for the high cost?

HJs the Autopulse “user friendly” enough to be made available to the public like the AED
has been?

BAre AEDs used for all cardiac arrest patients?

E\Would it make the process of CPR more efficient if and AED was integrated with the
Autopulse?

HWAre there any other issues that arise with CPR that we should be addressing?
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Appendix C. Patents for vise-grips (a.k.a. locking pliers)

Patent for vise-grips (a.k.a. locking pliers)
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wewanl the fivd harelc,

ARSTRACT

26 Clalms, 14 Drawing Shests

55



U.S. Patent Mar. 13, 2001 Sheet 1 of 14 US 6,199,458 Bl

56



US 6,199,458 Bl

Sheet 2 of 14

Mar. 13, 2001

U.S. Patent

Q8

2 gg ¥E
!

e ORI |

\_ppm

o%

57



U.S. Patent Mar. 13, 2001 Sheet 4 of 14 US 6,199,458 Bl

236

240

FIG. &

FIG. 9

218

220

FIG.7

58



TS 6,199,458 Bl

Sheet 5 oof 14

Mar, 13, 2{6H

U.S. Patent

rANOIE

oL

TN E

L9 /
g9

o194

59



U.S. Patent Mar, 13,2001 Sheet 6 of 14 US 6,199,458 Bl

az
102

1
gz

o0

o
L
FIG. 15B

3 =
E L@
‘.?: — =, 9

L

2

60



U.S. Patent Mar. 13, 2001 Sheet 7 of 14 US 6,199,458 Bl

| () f_,.:;-t.'f'l
100
/aﬂr
FIG. 16EB

FIG. 16 A
a6
"
T
\
as a8
S

|

61



U.S. Patent Mar. 13, 200 Sheet 11 of 14 US 6,199,458 Bl

FIG. 26C 214 218 55, 210

FIG. 27B

62



U.S. Patent Mar. 13, 2001 Sheet 12 of 14 US 6,199,458 Bl

63



U.S. Patent Mar, 13,2001 Sheet 14 of 14 US 6,199,458 Bl

64



US 6,199,458 Bl

1
LsCEING PLIERS
CROGS-HEFEREMCE TO RELATEDR
AFPLECATHIN
Thes applicalion elaines e benelil of US. Provisiosal
Applicaliom Ser. Mo (6037 A8, entilkzd ~Licking Pliers”

Gl Mlay 27, 1007 by Lhe same irecu ke, which is s
ponaled berein by eelomnes i ity enlirely.

BACKGROUND OF THE INVENTION

1. Field of the levention

The: Gavention eelites geoenlly s locking plies, s
moee paiiculardy, W koking pliers heving ag ispioved
Lockiog dmhd release miociad ism

1. Dwseripticn of Halaied Am

Plizes having Euking mechanismss o mamiain the pliers
w0 fisoced puositionn aure well ko Sach plices Ugacally
el s auhjustme ol mechanean el seis e plicrs jaws al
reughly a desired distam apser, anl @ gk mechanism
Lisckin The plicrs abuul 8 workpiecs when the plicrs handis
s squeesed ligether. In kiown kecking plicrs, U action of
sijpieing the Banlkes Ggelbir drivis Il bygk mechanise
beyernl & “dezal cestes penl,” I lock the jaws onls The
workpiece.

Krovwm lcking plices grpically include  fizesd hardle and
Joree wiih a2 mnable jre couplad thensio. The mosable jaw
s nperated by 3 mevable lever tht oo e ol copled o
the menvahle jaw, The appesite eod of the movahle lover
definesa minvabde handle. A link membsr connects the fived
handle 10 3 freand section of the morvable lever imerme-
diaig the marvable handle and the movahle jaw, The sumbi-
natiom of the Tisk member and the oraan] secticn of fhe
merrable 'hr:r vl the 'hgnh.- rrl\.::lnn'rm for kndking
sl releasing the plices. An , sk

an adjusmeni sonew, hiemally memees the and of the link
rruntl.t comeed 6o the fxed handle 10 adjud the separa-
linn of dhe fved and minkle pe. A speing may ke
emplowsd, for sramphe, berwom ibe movable e and e
fimeil harsdle, & mormally hiss the jaws apar.

Tha above desaribod arrangemani of tha lisk membsar and
Forward seciion of the movable lover deflme tiroe pivog
poinis around which ibe kcking machanism of ivpical prior
@l Iocking pliors operaics, The first pevor poin & o poing
mi which ihe mvable kever connecis io the movable jaw, The
sowond pivd poist is locatod whore ibe lnk membor con-
nects o th Borward secthon of the movebdo lever, and o
third pived poisi ocoars s e oppesio end of b lever
memier, whore the link membeor mmeos o the fosd
handls

Wheen the kooking pliers bandkes are apan (jaes apan, or
open, the Kggle mechanim (he forwasd soction of e
mivahle lever ans the link momber) fonmes an obose gl
A the handles ase hronght cogeiher, The jaws cliss owanks
wach ceher, anad the anghe formed by 1he toggle mechanism
mppraaches o siragghi ke, The “desd cener point™ ocours
when tggle somber fonms o sraight lise, io clher wonds,
when the ihree pivel poinis are s e, As e hindks
corilisae K move Iogerhier, the secondd pived poii passes e
dead conter poant, and maovemest of the movable handle =
halied , isdially by the oo of Tl of 1he Torsan] sectio of
the movable bever or the link menber conscting & siop or
thie frved Banddle. The jaees will mainin thedr closed posilion
il the second g poin is Borced hack seses the dead
center ol by scuation of @ rekease lEver of oiher aomatar
provided on b Axed hasdle.

a

n

A
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£
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Unifonumasely, ther are several shomoomings sssocliaed
wilh kimswn kaking pliem, such o theee descril gbove
wsing @ “deied cenier point” locking operation. Fisy, the
action of nl:—wn; the. pliem jows by p'nhl:u. ihe
mmklle pivn paisl bk sonss the disedl comer point afien
requires two hands The wsor has oo bamd gnppag b
bownelbes. o ihe: s, el the wsar's. cibier hand is seepined in
sctivale the rebease. This pvochani requiement & simgly
sacoepaEle [of iy Lieks reqiiniag the use of & pair of
pliers.

Furibor, it jaws of prior an locking pliers will keok any
e the handles are manpulsied such fhal the meddle preot
Pl crosses ihe deasl cender poio Cifien, i 1s desinhle in
operake @ keoking plicrs as o sprng booded pliers, for
example, v schieve a “raicheiing” aciion when tuming 3 nui
o boli. However, wich kpown locking pliers, ihe jaws lock
each time the handles ane squeered iogether, and the release
meschandam misa be pomiaied w0 unkok e pliers. This
messitabzs repeatedly bocking and unboking ihe plers
whepever roprased opening and chosing of fhe jams s
reqjuied.

Mareower, the oeloas levar -m’ many prio art locking
Pl may cause an for
of b pliers The rokase mechaniEms of fypical pror arl
kescking plirs perfoem i unlocking funcion by pushing ihe
conbar pived poani back scross ihe dead consor poing. Orce
The cmier plved podnl passes iho dead contor podni Irom i
kescknd posdiion, iha jaws are ool mainssised in ibir closad
position. Punher. since most knoews bocking pliors are spring
bz 10 a0 opren presition [jaws g, as soon as b ceninr
pirent poini pesses the dosd conier poisl,. e pliers will
“apring” open, This can coeaie seversl dificuliics,

Fowr exampile, if the lncking pliers are heing usad in 2
:I:mpm: q;u:mnn. i ph:r': WEII mpkklr el 1I' ihe
el kever

r:-qn'mru.lnckng ard lrllnckrr!g.nf Tk plm.lhc ln\.-'rﬂl'lm
does i have a Free hand available in activaie the reease
kever, Hence, the wser may ke negmined o eheass his gnp
from ihe: hanclies, an levs partially, do aciivste the releass, |7
The e dosss w0l maintain eoairod of ihe bamdkes when ihe
el s aciivaied, e pliers may sprieg om of the wser's
bk, < peessibily sqrring oopen and srke fhe ' hand

Sl further, many price an leking plicms designs b 1
gk meckanism incuding the lnk member describal
b, estenling between the fuel kialle and the movshle
kever. The b = ||rlh¢ hlnl.l.n. sl the link memlxr
predics varions < Thezse pinch poists are
keeatoms whers mnmu,md. s s sy it Tmpger,
recay e cauightl aral pinchuod o the Bandics ane moved nelalive
K cach elher.

Thiss, a e enists for Koking plices thal adieess thess,
i ciher, shorkeomings of he pricr an.

SUMMARY (B THE IKVERTIDH

In e sopeit. o the prowsl imventioe, o pair of lckisg
plices includes o first aescmhly detining s fis hadle and a
first jow, and o sevond bandie, A seeoml jow B oty
coupled o the Hist asserisly and the second handle, such
Tt thie secniad hasdle is movale nelative i 1he s asdk:
b v e sl ja nelitive o the e jaw. A lsching

ks e fes1 ey ] i seco]

bamulle, A ndease mechantees b sstalably coapled 1o e
seciii] hagadle. The rehase membser intersces with the Tock-
g mechankam o G the secnmd jow is o Haood positon
relative 1o the lirsd jow.

In sncihier spect of the presenl ipvention, a pair of
kocking pliers includes o list asserbly defining o fis)
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handle @nd & fre jaw, o second handke, and & second faw
rotstably covpled 1o fhe fiml sssemily and the second
handle. The second beadlke & movable relstive w Be fe
hande 10 mive the ssooad jow pelanve 1o the fist joe A
releass mas harkan has a fest sening whenan th sooond faw
i Trozly mowvahle relative e firs e § seoond sening
wherein thy second e locks 51 & presel distance Bom o
st faw wihen e second handle & moved sowsnd the s
hando, and & ihied setiing wherein i second jaw elocks
when the seoond handle = moved owand the first handle.

ERILF DESCRIFTINS GOF THE IHAWRLS

Ahtr objeot o advamsges of e ieemion =10
become apparenl upon fesdng the Inllowing detailed
descrigtion sl upon pelornce o e doawings i which

FIG. 1 s 3 peersp wiew ill ing an plary pair
of keking pliems in aceondance wilh an embssbimeni of e
prosnl e nkion;

FIG. 2 i= 3 side view of i exemplary pair of koking
pliers dlusired in FIG. 1, ilhsirating sevoral mierior com-
possnis in dashed bines;

PIGS. 5a-30 illusirane o side view and batiom views of
the main compoents of an apper handle assembly in
socmlanoy with an embodime m of the presems [meenikon;

FIG. 4 = & sike view of a upper hande spacer is
soconlatne wilh s cobodimen of he preseol ivenlios;

FIG. 8 i o sk view of & pivol bease member of &
release e basism in Srae wilh s erpbodiment of e
[l imvention;

FIG

& i 2 aide view of 3 releass slide of a releass
with an emhali ol the

m in ag
premi nvention;
PIG. 7 s o side view of 3 relenss beton of @ raleass
mechanism in acoordance with an embodiment of the
presmi invention;
FIG. B is & sde view of & middke release spacer of &

4

Fli, 19 = & sk view (Dusirating 3 koking acm in
sovordance with an embodimoni of i preseni umveniion;

FIEES. M4 and 28 illicdrale sale aml foml wicas of an

Iy bracksi m 1 honli of the
prescnl imenlion;

FIG. 21 b5 & side view illsirating an exemplary adjisds
il sorew 0 poccedince with an embodiment of 1he
poescn imvention;

P, B2 o ke wieew illusaeating an upper jaw compensni
in accoedkyece wilh an ambadimam of tha presani invention;

FIGE. 3 & o bl wiew ilustrating an example of the
larnssan: stack Foeead by vagions compaoos s of aocinbod-
mwsl of lhe presenl myeatam;

Flias BdA arad 248 are from and skie views of & pival
washer in sccondince with an embodimwn of the presenl
Irevermtbon;

I3, 28 s a winde wiew illsdraling an anti-impin gemest pin
in accondiscs wilk an embakment of the presenl imvention;

FIGS. B6A-D60C ae partial sibe views illisnaling ihe
eqeratica of the relas: mechanis in o ernbodimem of 1he
poesnl imvenliog

Pl 2FA, s 3 wde v, and FIG, 2T s 3 concepinal
digram, dlhisimeng the opaaion of ihe anii-pasi cenier
siop of an embodimeni of the preseni inmiion

FIG. 28 is o partial sede vicw illedealiog an albemualive
cmbodanzal of the prisenl mvedam, i whch the mam
b A[Eig G b an Ealgimin quing

FI. 2% b5 shi view illearating, an exemplary lower jaw
suppon sifabke for wse with e embodiment of ihe present
mverion @hasiransd i FIG. 28,

Pl i, s M e sich: wigws illusiing sxanplary
eompeaenis of an wpper jaw clement swiable for we with
g i af the presant i il in G,

FIGE. 314 sl 318 are side and boliom views of an

weithan

release M hasism in acocedance with a embod ol e
Presal vt

FIG. % b s sade visew ol an ower peliics: spocer of a release

fiaai in d. with &n haadi ol e
Pl e,

FIG. B0 is g side view of o preol release member in
seonmlisce with an allersale anbedimenl of 1he prosend
vl

FIG 11 is 2 wide wiew of = redabin pin in scennbincs with
an embasdimeni of the pressm ireeniim;

FIG. B2 1= a s wiew of a lowgr jow suppor) i s<or
dance with an embodiment of by preseni imvenion

FIti. 13 5w bomeim view of nghn and leh side lower jaw

1y i bled i oan cmiboddi of the proeent
Ve i

FIG. 14 is & side view of & ko fw comporesl in
seotulutee wilh i enshodiment of the present ivention;

FIGS. 184 ancl 15B an: sade sl bollom wicws of 4 nght
watke knver handle in scoralance with an embsadiment off the
[N S

FIGS. 164 and 18R are wde and batiom views of a ki
sake kower handle in scondance with an & mbssdiment of e
presel v ntion;

Pl 17 & a partisl bodiom view illsirsting iho kower

A

£

-

plary beall speing suilalle Tor e in the oawer bandk:
aseerahly of ae erahodimen of the presen ivvention

Flis, X2 is 3 mde view illssiraiing an aliwnaie ambodh-
meni of o rodeass acivaior in sccomdance wiih the preseni
ireaniion; @

Fldi, 38 = o sk vieo iDusirsing a kecking phers in
socurdance with an shemale embodimem of the presenl
iventbon, Incloding wire sinppers sod a wire cuer.,

While the inventinn & s pite o vakoes modilic-
ticars wied alcmalive T, i celalune oty teoal
berve bz shosw by iy of exsmphe o e diwings ad e
beein descrisad indeail. D shosld be usdersiood, Bowever,
it e desoriplion berein of specifc anbedinens is gl
indcaded 1o ligal @ Ggvention 1o the panacdler Tonsis
i, bul on e cosleary, e mienlion s ke cover all
nlifzations, equivaleats, snd aliersaives Galling witin
T sqrinil aned sevpe of b avestion o defined by the
appended <laims

LETAILEL DESCRIFTIY UOF THE
INVEMTHIN
IMusirative. embaodimenls of the @vwenion ane descrisel
sbony, In the inmevest ol clanny, no all feamnes of an sciual
impleimeentalion anc desoritesd in this specilicaton. Bowill of
oirss b app o that in the develop of any =ich

handlle assembly of an 2 mb ol ihe presam

FIG. 18 illasirates o adjistmient 8in o i is ol in place
by the compoments of fhe lower handle assembly inoan
ceiboalinmment of he prosl dvenon;

o

acraal embodi impl ones il
devimions sl be msds 1o achisve e develope " sl
goals, sich s compliance wilh sysen-relabed and basines-
relansd comstraiots, which will vary lom oo imphodcs.
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ton 0 another. Moreover. i will b appreciated 1hal sach &
devekopme aflon might be complex and timo-consuming.
bt woulkd pevernhekess be o romine usdemaking for e of
ordinary skill in e e baving e Beacis of this disclsun:.

Tarning 1o the drawings i, in pamicular, 1w FIG. 1, &
perspective view ol u pair of koking plicrs 10 in scecrdance
with an embodiment of the presem mvention i provided. In
gereral, (e pair of kecking plices 10 inclides an upper
handle sseeimbly 12, & kwer Bandle sseembly 14, asd &
lower jow weembly 16 The apper Bamlle asscably 12
delines an upper handk: T8 fhat extcnds Gosk oo el of the
pliers 10 The upper hardle assembly L2 is sty couphed
Lo e Iiwer jusw nssemily L6 by & pis 20not vishie is FIG.
L Ag acmiior ZH0 of & neckease machssizm 21 (ool illes-
teated in FIG. Dyesends fonm the upger hondle assembly 12

T kewer hamdle seambly 1 dofmes o wer alle 22
thal colends & e samee geocal dissclion o e upper
handle 18. The hrwer handle asscmlly 14 also delies o besd
prvrtiom 24, An upper jaw e mbser B8 o posdliomed wil i D
head poetiom 24, sl a liver jaw smemsber 27 i posaiione:]
willn hivwer jaw assemiby TR, & piviod pin 26 puosass theagh
the ko handdk aseconbly 14 ol e krwer jaw awsembly
L6, sstalahly couplng (e krver jow sssembly 16 6 fbe
hinwer hardle socmisy 18 The kiarked cod ol i adhushment
sircw I exlends from ome el of 1he lineer hasdle 22,

In ik embaschmeni of FIG, 1, upper and ower prips 3¢
sml ¥y formod of vinyl or ciher siishle maienal, arc
preaiinned ahout the upper and loewer komdles 18 and 12

In operimon, ithe user of ihe poir of locking phiors 1 may,
ihrowgh adjusimeni of ibe adusimemi screw ML presci e
distance thai will gxcks bofmeen d1o vpper jaw member 36
aml bkower fao member 37 In kowar e assembdy 18 whan
ihe pliers 185 in thair dlosed and kakad posnon, Ones b
adjusmeni sopew MF = s, ihe pliers 10 may be placed in
iheir chossd and locked possion by bringing ihe bower
handle 32 jorwands ibe spper handlo I8 {or vice versal unisl
ihe plises 10 resch a ksknd and clossd posiion. Unes e
pair of pliers 18 1= placed in jis closed and |ncked posnon,
i maw be releresd from thai posiion ibeough aciivaikn of
ihe relosss acmainr 24

Fiti. 2 shoves o skl wiew of f1e pliers 10 of FIG. 1, wiih
many ol the dscrios clomients of the pleers 10 il saeed
using dashed lnes. The spper and lower grips 3o, 326 are
nol Musirated in FIG. 2. Relrning o FIGE. 2 throegh 4, e
upper banidke sssembly 12 comprsgs thre major oompa-
nems: & right sade spper bamdke ponka 3y {locking
down—ihe wpmost upger handle pondon (o FlG. 3); @ ki
shike upper handle portien 34 (kooking down-—the Bodom
upper handle porticn, oo vistle in FIG. 2K and an ugper
hanlle spacer A6 (rol visibke ds FIG. 2) In general, the nghs
sl it side upper hamdle pomicis M and 36 amd e
upper handle spacer 3 are conpled iogether 0 fam e
upper bandbe 18 and an vpper hamdle covity withis which &
poeaboned b robese mechanksm 11,

I b ehodiment of FIG 2, Faoth the sight and lef side
upper handle portions S sl 385 are coisdraclod Jhlankeal)
Eroi LT steel that has Been oot thivugh use of & progees-
sive slampig dic il hics been heal sealod aid blackensd
vin 1 bk soide coating. Other coslings, ssch o Ziac
te, widld alec be suinabde. S0l Mundier cobodime: s
using maleriaks siher thas aeel s covesaonsd. Both e
right and lefl appe hasdle pomions 340 aml 345 may be
comiric i {hlankad]) ren o pioce of ssberie of the B
ol i cofposed) desi gaansd 34 illsenied @ FG. 34

Referring FIG. 34 the (lmsirated component 34 has a s
eulension thal el o baidle portion $0 asd & sain bedy

n

A

-

o

fs

pomon 42, Paocrecoiving boves dda, ddb, dde ase oone
strucied (hlanked and cowniersunk) i iho bendke porson H
ared Uhiee pin-rocelving boves dike, 46k, A are Tomed inibe
iy by ponion 42. The embodiment ol the componenl M
hesaraked in FIG, 3 funber dafiees & pla-recokving bo 47
ihant is =maller than the pinseccving bores d, ik, 46
Thie man body poron 42 also deflnes an exkson membo
48 har exiends Trom e maln body poribon 43 back ivwarnds.
it handdke pomion #8 The main body portion 42 fardor
defincs & oulom seotion 8 dhat 1= peeeally opposhie 1he
expersinn menmher 48,

The right anl kel upper haulle otz 34 and 34 tha
form the upper handke sssemblye 12 se generally i ntical
wiith the exception of the bandling of ibe exdersion member
4. To form the right side spper handke portion Ma the
exterminn member 88 ix hent in the dirsction illstrated in
FIG 31k by a pre-tefined smeunt. In ihe ilhstaicd cxmple,
ihee prre—hefined amaund @ ahoui Wickegrees. Ti frorm the 16
widt mpper handie porim M6, The cxkmsion member 48 is
el i ihe direction cppoai e fha illusrated i FIGE ME The
el w10 foem the i side vpper handlke poricn M s
generally illastraied i FEG. 3. ln the illosirated
smbactimeni, the bend wsed e fomm the ki side upper
el ke prrtioon 24 i abso aboui Ml adegrees. In an akemalive
smbodimenl, the exiemann member 88 of boih ibe nghe aml
ki itk wpper handle poctions 34e, M i et aboat N1
dhgress.

FIG. 4 proviiks s illisrtive example of the upper
bmnlle spacer 36, In e listicive example, e upgee
bomtilke spcer 36 = lommied of igestion molded Delnn
plisdi. ln geaeral, the uppes Bandle spoecer 36 Tolkes he
geneeal geodile of the hasdle pomsors 30 of the fight and e
gt hatalle ponines 3da cnd 3485, The uppes handb: spacee
3§ delines o pabscceiving bores SEa asd 520 that ane
nirangil, ) (Pl hikoed] aid KL, ol sized
i & manser similsr L bons 441, 440 of ungosent M, Te
sppper bl spaces 36 also delines an chlagated chanmel 54,

Heforming Fack do FIG. 2, ihe rolesse mechanem 21 will
b i scuemad n gressor destall. In general. ihe release mecha-
mmm 21 inclides a pivel mleass mambor 313 dbad may be
formed from L0 beaiineaicd sieel ihai bos been appeopn-
sinly cui ihrowgh use of 2 siamging die, An sxemplary preoi
reloasy member 212 is (lusiraiod i FRG. 8 The sieel wsad
io frem fhe pivol mlesss membar 212 may be blckenad in
3 mamner similar io dai wsed i0 consimg componeni M,
alihough ipome embodimeni mo blackening is used such ihai
ihe pivoi relosse membor 22 has an sppearance diffeseni
Lmﬁn thas of ihe right and kel upper handlo porijons e aml

Bt fhe pivil eelease member 212 sxperionoss minve-
el dluring e wse of the plices 10, il may be coatel with
an spppriske poestive coainy, such s (URL ik of gine
chevmate. In general, the thickness of the material assi 1
frorm thes piveed rebease member 2E2 will ke grealer shan that
wsal s Firm the right and kel upper hasalle ot 3 ol
M4 Fror caample, if sl having a thickness of O8] inches.
s wserl for form T sight sl bl upper huslle pertions 3
arnd M4, st having a Ihickness of 01 70 ich ey be wsel
ko Bowen the privnl nekeges meersber 212 A pin-recriving bon:
B passes Uhringgh he pived nekeass memiber 212and fired srl
wocnm wxlension surfaces il and 626 ferm 3 kcking lalge
B4 The pivint release mamber 212 further defines 1 slol 54,

The rekease mechanism 21 Pariher ischies a release slie
204 A embcalinsze of the pelesse slide 214 is illstmed in
FIG. k. The release slit: 214 inclades an acmator porion
2M0, which, as illistrated i FIGL 1 s FIG. 3, protrades.
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whonve The wppeer Bandk: assembly 12, The releass slde 314
Fertber defines o cavily 216 that is mlapied o reccive @
release bl TLH Al cmbodiment ol the release bunoa 218
i illsiraed in FIG, T The embcd imeeni of ihe reloass liion
218 definzs a e 230 ey the rethrnugh, generally
irarewerss b b main aus of b wlese bemon 218 A
releass pin 22 i eaied i ihe bone 288, such ibod a2 porion
ol e reledse pin 22X exiends Crom il sile ol b sleas
buwon 218 A roleass spring 234 i= received wiibin dhe cavity
206, and e reles: Bulkon ZLR, wath he: selese pin 222
seged i the booe 20, b akan simaned within the cavity 216
much thal the ricase sprong 224 biases the rolcass buikn 218
in d s diroetion.

Farsl and scoind nuice rekease spoecrs 240 are silasie:d
berwoen the right ssd lefi uppor handle portions 34 and 34h
e wpper handle assembHly ey, and @ mikle el
sprrr 232 s b iched betwoen lhe Tt arsd secl culer
releass spacers 2MU The firt sl seooad cier relesss

ra ZUbare identical inabape, and ane dlusinted is FIG
B, The: misddbke rolease spacer 252 s Busirencd in FRG. 9. The
oy roleasy spacors B, and the madd ke reloses spacer 253
crch defing a chamrel 2348 thenm ol o medch 236 tha &
wlapied w0 receive the ponioes of the rebease pin 222
exleneling from ciiher sicke of ihe seleasc beiton 218, Each of
the caiter release are 230 kel 1w pin eeceiving b
248y, HOb crvniing thereibroagh, sl ibe middk releass
ar 1T defines bea commsponding pin-receiving b
m = spuending pi g

Tl manser in whick fhe right and kel upper hande
[rrtioms 3r and 34, the upper kel s 36, and e
release mechansam 11 se anplad ogetbr & T e
upper bmlle asscmbsly 12 is pencrally illeteated in FIG, 2.
Reforrinog o FRO. 2, e npper bandke asscmibly L2 sy be
Ferrmal by sanshwiching the upper handle sz 36, e pived
release memiber 212, and the remainiag compoecals. of e
release mechaniam 21 betwoen the nght sl kN upper
hardic pordionrs 3a, M, with the sctuake 21868 The release
mechanism 21 exlenching from dhe right and kel upper
hardic pediors Mo, b

A rclation frin 6, W hich prsds theosgh e Bore 60 of e
priveed v mienmber ZU2 s boses 48 of the right and li
upper sl portions Ma, 34b, serves W kosp i pives
release member 212 in projer alignment with sespect 1o e
vight and lelt uppee Badb: ponions 30 and 340 Ose
siiilahle rolation pin 66 s illusaied @ FIG. I be gensral,
tie poatinn pis §6 hies an iscrmedse pomien BT ol a s
dinmeter and win projecting poetions, 65 of o bwer dimeie.
Tha: purinpscting pomions B8 are sized 1o be rooeived by e
Goreespunding borcs $6a in the cight and ke upper hande
proontices 3 anad 340, The rotation pin &6 may be of standard

L]

In the iMusirative embodimen of FIG. 2, the chanoel 54
defmal by the upper bslle spser 36, legetber with the
right weal Jelt uprpee Baalle portions Ma, 3ib, fom o cavity
wiihin which 3 prval peleass spring 68 = sitsased The preoi
relicose sgring 6R functios 10 Biss the pivo release mermbser

s
202 wewanls ibo bead porion 34 of e wpper handk

L)

A

smserzhly L2 ard sgainsd the kower poriion 238 of the rdee
alide 204, The: right and eIt upper Hamdh: ponions 2, 34,
alomg wiih the channel X34 defined by ik cutar sad maddle
el mpscers 2U1, 2AE femes moiber cavily within which
5 melossn slicks apring B9 i eifwsted, poshing tha pivod relesss
member 212 opposdio (b phooi rekease spring 68

An alicmaiive cmbodiment of $e rcheass mechanism is
illesiraked in FIGE ML n ihe ilhedraked embaocdimeni, the
whease meckarsm generally comprises 3 sisgle vt
el member 211, fhad moay he formead ina mannersimilar
o ihez pvni release membser 208 of fhe rdease mechani=m 21
deadoscd hercin in comunciion with FRES. 59, An upper
sxermnn mirface 88 of the pnoi ndeass memiwr EIA
pocirusles. frem dic upper handic secmbly 12 This upper
sxtgreann suriacs 86 may b deprossd by the v of phers
1 ks discrgage the pare of plices freom iis clised sml lockel
prosition, ecatse the haman user of the phcrm will apply
posssure b ihe prvod releass member 213 io rebease the phers
1 from iheir closd anal Incked position, the pivol ndease
member 213 may be tembled ko smocih s serface, The
keewer portion of the phmi release member 213 & formed) in
3 mamer mmilar @ the pre rlevs: member 202 of the
embudiment ilhsirsicd in FIEC 8. The apaation of ihe
relizvs: mechaniem 31 is desenbed ferther harcin below.

As illiczated in FIG 2, the spper handle axembly 12 s
compledl b the lower juw axacsbly 16 by a pin 20 The pin
M0 presy e Fiermved in s eenr similar i the rolsson pin 66
illastraked in FIG. L1 FRGE, 12-15 illustate the kever jaw
wcrshly 16 in grester detail In gesceal, the bowes jaw
aeernhly 16 i= famed Trom s sobsslantially-ike pial
compements Tike sl TG anal o biweer jorw amher 27, FIG,
12 prowices an illustali e uf the g T, In
genceal, e component Ta may be fumed of bandesed,
bsckened 10 sicel. The component Tl defines 4 bipe
Tun: 72 fons seweiviang e pivel pis 28, and & St snall hor
T4 siveil o seeeive the pin 20 Fu conplisg the liwer jaw
sscrehly 16 & the upper basdle ssembly 13, Compancnl
Tl by el a0 mewe amall boses TA. s the cmdak-
mcnl illsdratal, there ac theee amwl] bores 76, The com-
poneel Tih is bert-oal ol region B8 @ s mamer illsralel
e clearly @ FIG. 13, Compunenst b & sbsantially
idetical i eompanent Tk, @ that the bend al region 811
m T ike Lix thal of Tk

cormEtion s say be foeeed fom citber bt o2 gokl
pollid el B osie ermbodiment, the ration pin bk i ool
ey hasdered, bat is caly tghensd 0 approgisaely
4445 cm the Rockwcll T scale.

The: upper handle assemidly 12 may e beld iogether by
three upper Bandke fivel 7a, BTA, 8Tc that mre posi-
v UF:I';‘:LEI'I the ph-fmpff:n; Bares e, $d, B uﬁ¢
right and kIt upper handle ponioss 340 snd M0 e
pinereziving bore 52, B0 of upper hasdle spacer 36, e
pinsreceiving bores 28 of the ouler rebease spacers 2,
ol the jrin-peceiving bore 3420 of the nibdh: releass spacer
252, sdditionally. s pin 474 exiends throegh the pin recew-
g boves 2405 of the oiler nodease spacers 200 and de
pinreoeiving bore 242h of e middle robase spacer JA2,
Foriber koeping fhe micdle relere spoer 232 properly
sanihwichid berwonn the outer pelesss spaces I, The wse
of pirs #7a-87 is exemplary onhy; other suigble faseners
may be caployed.

)

L)

]

Componzits e and TOD say be Brought Wogele 1o
T & lower g cradle in ihe maaner illsteaied i FIG. 13,
The bvwer jow stosiber 27, which i illisteied in FIG. 14,
ey e pelawad i thee Dorweer jow cradlle i Finrm it lower jaw
wisehly 16, As illesinseed m FRG. B4, e bower jaw
mwemler 2T defines a feolbod jaw sofece B2 s o Gosce
extersion sarface B In oae embodiment the lower jow
element 2T is Formed of powdensd ot dial e been
Tormed in an appopriste meld and et hic Bocs sanulac-
tared v have o haedoess of agproximately 52 on ihe Rock-
well C swale Alemativily, the kwee jaw mendbee 27 may be
of & laminated oomdrection of similsr seternial o the -
potsents Tihe and T of the howee jaw asscndly 16

In the iBusiraied embodimear, the width of tie oothed
Jaw sarface 82 s goealer fan the width “d" ol tbe lower jaw
erisdle and the width of the lower exiension suifsce 84 i less
Thasm B ik ihik o™ ol W lower jow cradle {ile=eaied o FIG.
130 A ssch, the bowir jaw elemen 27 may be placed o the

68



US 6,199,458 Bl

L

lower jaw cradle such i ihe compoaenis Tha and Tlb
suppH The wiiied jaw sarfzon 83 of e lower jorw o lement
27, Rivel pins 85 may o positionsd through the boses T8 in
componens M and M and comesponding bores 7T in fie
lower javw eloment 37, The rivet pins 88 may beof & standarsd
oo ion, T SAIF

Raeferring o FIG. 2 and FIGS. 1518, 30 embodimest of
the lirwer hamlle swembly 14 will next b dowribed In
general, ihe hrwer hardle axsembly 14 is formed from 3 npht
vtk ket handle purtion 86 eocking, dewn—ihs Inpmims:
lrwer baewlle poriion i FIGL 23 snd o el side bower handle
prtinn B (kaking disn—ihe bl lower handle
poriom, nok shewn in FICE 23 The right and kel side kewer
handle poriions 8y and Bé are coppled mgetber and defe
= cawily therehetecen. As disassed in more deiail below, an
sdjusmin| mechanisn, comprising the afusimenl srow
30, an wljmement mil 19, and 3 conrecting arm 10, i
prestinned within the oty defined by fhe bwer handle
swem by 14,

Thee right asmdd Bell lovweer handli: portions B, $6h may be
Formeal feo the same muleriaks of and in the Same maner
ol the right and lell upper band: ponioe 34, 348 Unliie
the right and kel upper handle ponines 34, 34, howee,
the right and lefl kwer handle ponioss 6o b ae 0o
bdenticall FRGS. 154 and 16A show side vicws ol b right
sl el sitke bower handle poetion Wi, 868, respectivedy.
T sight sl Jelt side lovwer bandke pomons S, B cech
deline o handle portioa M0 s an offe head poetion 92, The
handle postions $0 coch e line o oeeoeiving slol 84 [ the
ciboddient illisaealed, the il feciving skl 94 of e
brwer lell side balle ponion B Bas o widd e s e
than the corsesponding Width of the aul-receivieg sl 94 of
the right sick: kwer Bandie pomion Bea Locatel prosimaie
0 the muneceiving slot %4 are o pleality of dowowwandly
extendling, geacrally Lshaped bocking tits 96, Each of e
vight ssd kel side lower handle pononr Bie, 8BS0 delin: o
pin meceiving sk UK formed a1 @ gesition adjscen) e
i rszziving skl B Teeo Bores 100, 102 e fonmed in e
ollsel beeadd poetion 92 of 1 fight sile lower hasdle ponions
M, Hish

FIG. 17 is a pariial boiinm wiew, ilkhsirating ibo righi and
lefi wighe loeear bemadle poriions B, Béd in ibeir sssembled
configuration. When placed in ibeir pespociive, opposing
pomiomns, ihe keking isha %6 on ibe nght sids kowar handle
poriiom Bl are miemor images of ihe koking ks 86 on dbeo
Ledi shiby loweer handle porikon Bk The locking iabs % aro
smply interlocked in couple che righi and lefi sdde kwer
handle pom ks B, B iogoehor

Referring 0 FIG. 2, it may be noicd thal the naned
confliguration of the right asd kel kower bl pmnm.m
ARk and, in particulbar, B It ool the il
whiks M sl the [sbageal lm.'lurl_ tabas B, allow for con-
ol anil eficient asserbly of the pair of plics B
Specifically, In ssernbl the plicos 18, 3 sdesiment mi 108
i placed i the sl M of the lell side kawer halle petinn
Hib, The sshusimest serew 30 s then theeaded theagh fie

& ot 108 Alkemali v e adjsiment scrcw 30
miay b threadied thrcisgh The aeljustonent nit 108 prioe 1 the:
vl 108 heing, pocsitionzil wilhin the slot 04,

Ane the il justmeen oo V08 and 1he wdjement sorew S0
ax ?.Idﬁ\:\ﬂpd wiihin the sk B4 o the kel sk lvwer handle
porion B4R the nght side lower hasdl: ponion Bl =

] sich (il it slol 4 surroundk (he spsImenE e
LY. The right side haver Basdle porlios 8bs B ihes
“snapped” inio place sech thal (s L-shaped locking tabe 96
cagage he bocking tabs 96 of the lel sie ower handlc

1=

N

11

pomon BE: FHG LB goemevally llustrales fhe mamer in
which the sdjusimeni mui VI = ekl in place By e
Inte-locked nature of e righi amd ki skl lowor handk
pomions $og, B The s of B nierlocking looking ahs
88 in e lustraicd embodimenl of 1he peesem lavemion
alkws for efficienl consruction of the lockisg pliers 10
withoul lime-consaming s cosly braving or weldieg
wechnigues.

Wefemming hack i FIGL X, the: sedjustman) serewe 3 and the
sifpusimene nut 108 arc prosisionsd and bekl i the ity
formed by #e kwsr bansdke assemisiy 22 in the mammer
diranssd ahors. The aljciment sevew M0 6 anpled ba
somnecting arm 110 by an adjusteent Brackst 112, Exem-
plary ewhodimens conpecling arm LU0, the adjesment
brackel 112, anel ibe adjesiment screw 30 arc ilhedeaied in
greater detail i FIGS, 1921, mepeciively,

ln general, the adjisment bracket 12 is ooupkad 1 ihe
aibyustma it scoee M via o slon T3 fonmed in e adjisiment
Beackel I12 sl & pisy D15 v is fhe adjesiment sow
b, s lbasarated s FIGL 21, the sdjistaien) soree M delines.
upan e beer TLS 1hat misy Be neceived in die sloi LLS ol 1he
subasimee o beackel 112, The exemplasy adjisdment soocw M1
also defines & knorled end 117 thal projects Bomi the o
Remnille 22 o wse i adljesting ihe kocked aad chsed gesition
of the locking pliers PO 1o one embadisicnl, only the sl of
sufjasime: it scoiew M sea the gin 115 is hardenzd.

Heferming back w0 FIds. 3, ibe adjmsimen brackes 112 may
bas coopled w0 fhe copnacion arm 118w 2 nved pin 100 The
nvel pin 100 may exiend iheough ibe adjusmeni bracked 112
ad min ihe wois 98 of the nghi and kel keer hanidle
pomons Sy anad Bt Helormng io PIG. 1%, ihe conmcciion
arm LI has @ festoend ihan defines a fist bore 104 for
megiang ibe nvai pin 11 for couphng ibe coppediion anm
118 io iho acjusimens brackei 112 The conmecikon aom L0
also has a uwnd end defining & second hore 116 For
recaiving a nvei pin 113 for conmeciing ibe coppecion anm
11% io the uppar handle amsmbly 1Y The sscond and of ik
oomneciion arm 118 also defines 2 boking exiorsaon 118 ihai
b= shaped 1o be received by the koking ledge & of the pheoi
releass lovar 212 of ibe robosses machanim 21 The second
and of ihe eonnection am D& coupled in the appor handk
sssarshly 12 by tha pin 1128 ihai peeeas iheough ibe boro LIS
of the conmection arm 1L and the hores dib of the righ and
kel mpper handke poriions Mo and 345

A illedrated iz FBG. 2, e lower bmadke asscimlly 14
defmen @ boed potin M willon which is posilionel the
spper jow clement 26, In peneral, the right and et sidk
koo besmalle gutino s B soral R v an upper jsw craslie
fhest yewives the spper jaw clement 26 ina manner similas
ks the moener mowhick the bwer jaw oralle receives the
ko jaw clement 27, Specifically, 3 ilkastrsed in FIG. 22,
s upper jaw choment 36 iechades & loothed jow surface 122
and an apper exlension poetion 124 In e sl
smbodimenl, upper exkemsion portion 124 is sinad & 6l
within 1he upper g cradle, and the lthed o suface 122
s off 3 widih thet i greater the the widih of the wpper jaw
ersdle, such thal the uppes «xeesinn snface 124 may b
plecd wilhin the spper jaw cradle with the progecting hesl
vt 32 of the eight and kN lwee handle pocticns Bia,
BSh rupponting the uppsr jaw clemest 26 The upper jaw
slement 2E may be Tormed in ibe same manmss previoesly
devaribesd in comnedum with the vser jaw clemem 2T

Whea the pair of pliers 10 b sssembled, the upger and
krwer bamlle assemblies 12 and 14 are posdtioned with
TESpECt 0 o0 afother such tal & laminale stack is formed.
The geseral nature of the lamisat: stack formed when i

69



US 6,199,458 Bl

1
pabr of plices 1= assembled & Qlwsraed in FIG, 25 (o e
eramplke of FIO. X3, a sisles stec] prool washer 138 &
provided a1 csch emd of the laminae seck .-u-:som:ﬂg-
comsmeiion [or smch prvot washers is provided i [
245 and ME.

The laminais le."rs 'n held ingeiber, in :m:nl. by a ninve
sali-mmpisgenenl s M. [ geocral, ke anli-cmpngemes
pin Hd?: iwo oxiension members 1T thai oo om
From ihe laminaic sitack. To assemble the plices, the liminaic
siack 1= formed l.u|.| b :m—mu‘u members 172 s pu:md
over. A delailed il of
mpingemeni [|Il1 Mo pr\wﬂnd i FIik IF The anti-
impisgemenl pin 2§ comprises a pin hvang = cosler pordinn
1™ and an muler oo 171 The cenker portion 170 bas 3
widih W, sl the conicr potion 1T dogeiber with cuier
portima 17l hove 2 seoond walih W Fusiher, ccnier
poriim A8 furiber has 3 firsd diameier, and ouier rioms
170 zach bave a diameier ke than the diameier of cenier
poriim 1ML, wherey a shoulder 173 = formed on sither andd
of ihe cepicr pariioe 1710 The wickh W s sclodicdxach ihai
the wulih W1 & slighily greaier than dbe width of fie
Jaminaic atack farmed hy the upper handlc msembly 12 and
the lrmer jarse zesconhily B, Becrwse of this procise machin-
mg of wify Wi, ihe anti-imppemai pin 38 will ersore
enme chearance hetwren the laminake Wack including dbe
uppsr bamdle assermbly B3 drighi and lefi spper hande
partions Bia and BER} and lower jaw ansembly 16, A auch,
the mli-"inpim:m:m pin 2B epeunes efficient and proper
mocmbly of the pair of plices . Furthes, the anii-

pin 2% of the lifies. the riveling
pmnu. ghimimiing ihe peed in luln.-l:h Ihs rm.-'l for :Clr-n*-

=

12

walocked poslibas. To lock the jaws 36, 37 sbow & work
poicciz, ihe wser firs shides dhe actugior 200 of the releass slide
2 Torwand {iewards b jows 36, 3T 60 5 seoond setiing,
commpressing e release slide spring 83, When the release
pin 23T ewnonad g from e pebease Btk T8 rosches i
mxich 284, the reloase sparing 224 will push e releass bumon
208 v, and the relesse pin 322 will engsge 1he noich 204,
asshown s FIGL 30 This ocks the release mechanken in
it second seiting, preveming the roloase slido X148 from
marving lateralhy within ke coviey Formed by ibe upger
bemilk: ponions 3y, 3B and the o aad mikdle reloas:
spagors EME 32 Mence, when e relesss pa 212 s
engaged | dhe noch 2M, e relkase slde 214 cammal
angage the (e obiase member 212

The user f1en hrings the upper and kewer handles 18, 22
ogether nenl the locking exfermion 1€ of ik mnsting
armn 118 is reeeived in sl “lecks™ inie ihe bocking lalge &
of the pvot rekeass member B12. Mo, the lower jaw 27 s
kel al the dislanes presel by eperation of The =5
merew M Heleming 1o FIG. 234, ares the kxking ceiension
118 is e in the Incking ledee 64, 3 pap 246 1= fomed
butwsen the kewer piion 23 ol the pronl eleass member
UL amd the pelezrs: slide 214, and e prod releass spring 88
b the prmi relcrs 11:m|:r 2012 = an k1 prevenl II:
kwking ledpe M fmm & e locking
11& of the comccsing arm I'h.l.l the plizrs 10 will ramam
in their chessd anl koked poailion even = the war manipe-
lates the hanilkes 18,22

Hoelesring w10 FIGE. 36H asd 260, the sctio i requisal
1 peleise e plices 10 (eom the closed and locked prrsiton
will be desibed. Firsl, the ssee pushies. the roberse Bukon

s, 1 aba enhances incl durabebiy,
able wear

In the: crvboiment illusrated in FIG. 2, o issing spring
158 & silualed betwcen the upper and hraer hanlle ssem-
brlics 12, 14 ko hias ihe Banclkes IR, 22 o0 ihe plics D0 apart.
Amiddle poetice of the bissing sprieg 150 is coiled s
a pin 152 that calendss thmvagh the pinreeciving o 47
througgh the right s kel side upper hamdke postions Ma,
Adb, As b in FIGC 2, o fid et pection of e Basing
wpring 150 i st agaiennt 1 bocking bk 96 of th: right
samtl lefl side loreer humulle portions REa, BB sl o seceml
portion of ihe hivsieg. spring & scaked agaims ihe wpper
handie spiacer 36 of e upper tiendle ssembly 12,

The: general ogeration of e movel koking plives W of e
prizanl myeninn will pow Be disenibed The sser schecls o
prefereed distance beiwesn the ipper wsd lower jaws 26, 27
senal prisscts e jass 36, 27 theoagh poopes sfustiet o fhe
sdjursmen) scre 3 The relusea slide spring 89 is heavier
Uan the piven selesse sprig 64, and he el pin 222
Functios 45 o securitg member, Therefoe, i e relewse
slids 214 &= nod positioned swch thet 1he felesse pin 222 &
cagaged in e oolck 236 (o illuesraled m FRGL 2 che
reledss slide squing 69 Buses the rehease slade 204 10 a fis
selfing, back (lowerd the hamlles LR, 223, and agaies) e
privet release member 212, This prevents the keoking exien-
sion 118 of the connccting arm 10 from engaging and
“locking” o the bocking bedge B4 ol the pivol elesse
et 212 Thenlove, e jaws 26 2T will got bock dising
e} in olber wonds, the kwer g IT & frely munable
relative 1o the wpper jew 27, Thas, the plics, 1 openiles o
& spritg loaded pliers. This i paticalaely weful,
cunmple, i de e desires 1o repeakedly open and cliss e
jiws 26, 27 1 “rancher” the plices 18 abou & vk fcce.

FIG5, lﬁ.l'b-lil: show partial #ie wicws ol the plicrs D,

itk of e warkds oo of e
release rﬁa.hhh:lm 21 when the plicrs 10 & in locked sl

£

£

-

o

T 1o Asengage e releass pin 232 from the noich 136, As.
innled] ahowe, hie peleces S1ide sprigg 6% & beavier than the
pivol pebense speing 6, s the rebease slidk spiing 6% pashes.
The pelemen slide 204 hack (owasds the hasdles 18 2X) 000
e selling. This v el of he rekease slide closes 1he
s 286 betwes i T Kaver pontiog 238 of the release slide
U4l the pivol relerse miember 212, and slighely comn-
preus the vl sclease spring B

Tor puleaes doe poves 246, ¥, ihe wsor iben squoeses ihe
hemidles. 18, 23 icgeiher, iherchy discpgaging ihe Incking
ledkge B from the locking exicnsicn 118, As illsiraied in
Flts, 36, iho relas slide sp.n.lu.iﬂ Fully exiends, mshing
i pivei Nlu'u member 312 agains the poi release
spring &K and. in fern, pushing ihe locking kedge B auay
from the locking vxicnskn 115 o preweni che plhars 18 from
minterionally boking Since ihe releass slide spring 49 s
bazrvidor than the phvmi rebease spring 8K, iho release slide 214
remains biasad Fack [moands ihe bandke= 1B, 23 i ithe firsi
setiing. oo ibis reasom, ibo plors 18 will ned Jock, wniil ik
releass alide 24 = marved do: dbee Topsand postiion

The prescnt irventios & ol lmiled o the spevific
embudancnts of the reloase mochmmm dewibed abose,
For example, it would be 3 mrsine snderiaking for one
Akilled i the an havieg Che b il ef this desclivine o vary
ke configuration of the releasc baiion 218 sach thal i lecks.
b release skide al 4 serbag olher tho the seomd soiling,
wherein the jaws 26, 27 will lick, Fartber the bisang sprivgs.
B4, 69 ol be reoomafigared Lo mormally Bis the el
prmechumiam ke a seiting olber Gan the fiml sclling deserel
abwvs, wherin ibe jaws 26, ZT will not bk,

As may he noted Brom e preosding. the comection amm
1ol the pliers L0 of the presem imvention remaims, duriog
it opernition of e pliers, ewcalially witkis the cavity
dcined by e bower Handle assemidy 4. Moreover, ihere
are 0 prnjectiogs oo the comsection anm LU0 it ¢ stee)
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o froam the cavity Sefined by the lower handle assemidy 14,
Wi s i comirest o prior an ksckng pliers s iypacally
il & link mieam ber bt exie nds soross the hamdd ks or that
Ha i e menson B hat would be conscied by another
memir o unlock the pliors. 0 the ilusiricd onbodimen:
ol the presst irvenioa, Bie comecton am 10 dos noo
redquire such an “exierson bump” sisco the |ocking amd
unkcking of the pliers b5 accomplished throgh the use of
the rokase lever mectanism 11, which s s kocking
ehmenls positioned within 1he coviey defined by both e
upper il bower hande sssembdics 12, 14, This sspectof e
preseal imeation s herlicial, smong other things, booyss
i reduces fhe chance thal “pinch poinis” {poinis where
muterial may be “piched” betegen compoenis of e
pliers) will b fnmmed.

A Foriber Featoee of the pliers 1 of the pressnl imsmiinn
conceran the inchision of an anti-past cemer sinp 48 that
prevenis the posilioming of the pliers in an imappropriae
revatiimn. FIG. 214 generally FIii. 2 withuat
ceriain labels. Aa ilhegraad in FIG. 174, ik bem mimnm
AB af the right and lefi upper bandle porimes 3 and b
Form a sinp member &8 This siop member revents uads-
sarable: cenkermg of the prval poinis merked AL Band O in
FHL 1TA,

Feoam FIG. 27 it wil be apparent fhat, e e aifasinses
sorew 3 is adljusied, the pivel poits A, 1 ad O will maove
willh pespict 10 om another. Specifically, e he sdjasiment
sirew 30 i adjested 1o mowe the Inckisg pestica of te
conimlion wm 100 wsank (e Koo el 117 of e
ljuamen| soves 8, e pivol relense momber 212 will lend
L mwe Eeanks e Koidod eod 117 of @i ahasimen
sorew S0 aml the pivod pin B owill end 0 move otk
alignmest with pived points A and O This eelalive move-
el & geamrally Mustiansd by FIG. ITH. Also, ogeaing sl
chosing the pliess 10 may tend 10 bring the pivol poins A, 1|
amld C i aligoment.

A those of oodhnary skill in ihe ari will appreciaie, if fbe
pivod poanis A B and £ bocome aligned. (i i B heonmes
vopivred with respect 1o A and U ibene = a possiliny the,
upon ihe application of [ores, ibe preni poini B wll po
reiven io = original and desingd posiln—abore & and © in
ihe wxample, bei will iond o move ioeands an urdesisble
poeaiion e.g . olow Aoand O in the examplo |, To avoad ihes
undssirable posshilily, ihe presem ivention provides e
amil-pasi cenier siop 48 ihai sorves o= 3 “siop” o provent
adjusment or movemsm of fe pliers o ibe poam whero
pivod poai B s cenieresd wiih respoci in preo goines A ol
i, Speailcally, by amkpas cemer ssop #8 will coniac fhe
pivod releass member 212 and prave the raleass arm from
rrzmu. a0 & posiikon whem B s ceaiered wiih mespedi in A
amd

T laminake sk waligacalion of the plices 10 alkews
For & marve] “slack” manefacturing peesse, which provide:
= rimp mhl,- procem requiring minamal tnols ansd
e cacnilly
siackesd cme upren apether In mhk Ihe locking plicrs 10,
An exumple of the sk suscmbly process fr 1he kecking
plicrs 10 i b5 illisdrated i FHL 2 Dolkoas beke

Pogginming with the 16t sile lower Banik 868, on of e
awter pontions 171 of the anli-impirgement pin 28 exends
thragh the bore 100 such thal the shoulider 173 seos agaima
the kelt skde lower handle 886 Exieasion members 173
exlend ithregh ihe hore T and extond ot (rom e kel side
Lrwer hadle MEd. The pivel widlier 135 ik ovser fhe
eRlgnsicn member 172, which b peencd over o lock e
abli-impiszeaent pis 28 in place

N

=)

=

A

£

-

o

14

The befi skl wppeer handle Mb & awckod on te kel sk
loewur hamille Boh sach thal ihe oui-owl seoiion 38 seals
agalrsd the aonl-im pinge mon pin 38, Tha kower w55 me
by 16 is sacked on W of the kil skde upper handle 540
snch thet component b lies sdjsconl tha kel sk lowwr
temilbe Stk Pumber. b antlmpapemen pin 38 conter
pomon 170 extends throvgh ihe largo bore 72 in e lowswr
Juw assemnhly 16 The upper jw member 38 & poslioned on
Tt beanl porion 34 of the bofl side lower handle 586,

The compenenis of the rclkase mechansm 21 oac
el @ desrited above, amd along, with the it
refeice member 21E, are sk slacked on the kil ke upper
bilke M4b. The rotalion pin &6 xtends thrmegh the hors 6
ot pivel relerss member 202 aned (b bore 460 of the |6f)
i upper handle 3k thal ons end of 2 pin 6 terminates
in the hore e sl dhe pivel rekease member 212 pivois
ahou the pin 86 The comhination of the adjmiment s
b congledd b e connecting arm D0 by the adjisament
brackel 112 is slackes onie e ki side spper bandic 348,
and 1he: rivet pin 11 extends ibrough the sdjusment brackei
112 aned inin the =l #8 0 ihe beli side spper endke 3b, The
atfpasiment nui B8 is plosd about e sdjustment screw 1
and reewived by ihe sl 4,

The upper basdlk spacer 36 is slackied on the handke
poninn 0 of (b 1ef upger handie 346 The pivel s
spriag 68 ad the rekase slide spring B9 are positioned
wilhis their respective skt 54, I8, The pin 152 is piric
liened i Ihe pin-receiving bone 47 exesding Theough 1he
kel upper hamdle 345 aed the birsiog sprig 150 and the
citler portions of 1he hiasing spring 1S90 are sealed aguns
e bocking 1ales 96 ol e leDl side kv handle podtios Beh
ared 1 vpper haredle spacer 34, The right ujper boadle 340
s sl o e sssembly oexn, with (he cut-onn S seating
agaieed the anti-impopeneenl pin 28, wd pins ane passal
rotigh hoves Ska, 880 and dbc Firally, e nght o
lemnilbe Bk is stscked on the right ugper hamdle 341 The
keacking 1ahs 96 bmierliak w bold the Batd ke goitions B ol
AL pgetfer. The anti-impisgement pis 28 ouer gonion 171
extends Iheoigh the bose DM sach thal the shoubklis 173
seals agaisl e cighl side ower hindle 864, and o pivol
wsher 135 fis over e antidmpingenen pis 3 and e
entersinn 172 i poened The varioes fivess ane s pul in
plisa Ly secure the laminale sroctane Dpelbe

The mowe] laminate mpsiraciion f.'\d'lhnl lud-slng. pliars 10
furiher allowes for 2 simple and scomomic progressive siamp-
o, pocecess or [abakcating several of i componeps dis-
cuesed and choscibed herain, requinng a mimmall member of
i paikems.

In the cmbaxdi Iisch with FIGL 2,
fhe hissisg spring, 150 comprises 3 cuil spring. FIG. 20
illasdrakes a pontim of @ alemative embalinest of the
plces LL in swhich e biasimg sprig conprives an exlenson
spring USE it has one cod coupiled b the upper jow and the
sther enslcnppled tn e lower jre The extension spring 151
serves i bring the plicss DB 1 an open positios whes the
pair of plicrs 010 s releesed Tnom s checd and kel
pssiticss, The excternion spring 151 als tenchs o retain the
epper aml kwer jaw clements 36, 27 in a pandicl o
rparallel relationship o allis o g hetler grippisg
angle. T such an embodimet, the upper and kower jaw
clements inchale 3 switdble consecior e which the sprieg
cimnests.

Examples of suftsble conpeciors are ilustrated in FIGS,
2% and M0 In o cxonplary embofimem idsinaeied in FIG.
9, fhe components M of (he lower o (s assembdly 16
Sclies o AP CoMBEctin eXlension TH thal cuesds from

e in
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the compomerm T ln FIG. ML, an exemplary uppser faw
clemenl 26 definss a penerally Tshapal skl 136, This
merully Tahaped sk is desgoed o eosive a rall

g:':hlpﬁ] upper fe inseri 128 of ibe tvpe illesiraied i Fl
30 The Toshape:d uppee jaw imsert 128 mcduds a0 besd
porifm 13 sl @ sping connedtion ponion LML The
exiension sprng 151 has one end cmpld in the sring
um.-..'lmnsunun 130 off the Teshaped up pear juw ireen 128
mmd 3 sacond and soplad i the spring connestion axension
TR ol ke jow by 16 Io yel sl enbodment,
rather than providing a T<haped siol and sepanie jaw insen
128, the uppor jow chement 6 smphly mchedkes 3 sguing
conmekl e xiending from 1he upper extemsion surface 124,
proximane ihe Tshaped sho of the jaw chemmi 28 il sl
m FHi. 34,

I vai apciber emvbosdimeni, 3 el spring, 1240, sach a5 chan
dlustraliad @ FIGE. 30A amd 310E i 0 Iiawing foncc
vl ingg o as i bw copmgoion arm 110 vpasa e { o s e
upper handle memmbly 12 The kel rpring 120 may be
Eormead from spritg seel amd may be cospled via fves W
o, of both, of the night aned left =ide kwor hindle ponion
Hba, B Io abditen o kending b bias e consoclon aem
LI 10 & biss poetion, the beal spring 129 sl eaiks w0
rmaintain the plics 18 in their cloeed and Tocked posstinn
wihen the w ae placed in theirebosed and becked ian
beczse ihe lesf sprivg 120 will isod o bias ibe conneciing
s DA wach that it semains s = locked” seldamship with
ihe bocking porion of die peem okase membser 213 Parber,
when the rdease bever 21 is deprsad anl the comneciion
e D s dbseagaged from the seloase kever 20 the sping
138 il dend io ihe pliers to their open postiion. The
e of wach a leal spring 120 docs gl i any mwdifi-
outica of coanection et LI w scosmmedat: (he exsience
of the keaf gprng IDbwithin the cavity defined by the kewer
harele aescmbly 14, The leal 5 130 may misply Be
riveted b one of ihe L-shaped hﬁur?umifl‘ o

Fumher, the confgumiom of the upper ind bwer jaw
whemenis 26 and 27 may be different from ihoss il siied
e In garticulsn, Veolchol, sraight and coved jaw
configurations are erviskoncd, =l fanher, in e ilsiratio
wmhorimend dhesznibed s, the acemainr 200of the el
mechanism 21 exends from the top of e dpper handle
s by 12, Lisewsn, iniho o imer desribed abong
casploping the pivol nekase member 213 dhasirated in FIG.
LA, the 1op ponion of e rebease menber 213 excnds from
the top of the upper handle amsembly 120 Other
cmhodimes, such os e one illisskalad in FIG 32, anc
cavisiened wherin the upper ek portion 12 andude
shile sloks 38 and & lever 314 o cahier #dishle mechanisom
eulenehs salewise from the uppor haslle ssscmbly ssch Chat
the side Jever may B sctivalod & snlock the pliers 10 In
sunch an enbodimen, the sile ever ey be adjedile
lefi-handid o eight-handed operation. o such an cmbedie
menl il wop pomion of e relese lever 203 may Be
chsngied mlincly or il

Acsilll funher embodiment imahwes the corsirictsn of
e uppeer hiaidlh: assemibly 12, A ilbacussed abive, the upper
handle sssemidly LE s sioed such that, o= e pliers 18 are
openend ml closed, there i Bule of o gap oreaed between
the upper hamdle sacmibly L2 and the lower haidle isecm-
bly 1. Aliermative embodimesis sre ewvisioned where such
& gap i mlentionally trcdeed and s contalkd 1o S
wire cumkers. and o wine sinppers. Such an sliernste emhodis
menl is gererally iliswaied 0 FIG. 20 where i upper
handle aswambly & slmd sach tha @ cosrolled gap 288 can
be estatdished tirough proger adjestmen of the aijisimen
sorew ME 10 il illastnative cmbodinesd e gap 2500l
several wire swippers 252 of soveral sizes s & wire cutier
254

o

Ti

While the imveniion has been described in conmection
with the illeraiive embodiments discosed above, those
skilled in the an will reccgnized thal many varl stions may
e e wilhol depaning Inom (e preseal mvenon. o
examgle, the components of the locking plicrs disckosed
tercin may Be foomed from diflerenl materials han
dosoribedl berein Acocerdingly, the sbove descripeion of
several embodiments is made by way of example and ol for
parpeses of limission. The peeseni imeniion i miendod o
B lmitesd only by the splil and soope of the olkowing
claims.

What Is claimed =

1 A paw of koking pliers comgrsing

a fird ymembhy defining a find handle amd a fird jaw, ihe
first benalle defining a cavity thensim;

i sl haidle,

3 sacond jyw prmishly coupled o the fird seambhe sl
the second hamdle, sach thel ihe second headk s
mwahla rebative 1o the fiest bandl to mow ihe secmnd
Jaw rlaiivg o ihe fird jaw;

1 hcking mechanism i ing the fird iy
annl B oo Bumdle, e koking mechaniss melud-
ing a Incking arm dcfming a Incking exlension, the

hecking calensim being siluated
wilhin the ety ol 1Be fird handks; and

i relers mechanism pivolably coupled o the second
hardle, the rokase member dofming & looking ledge
formed For selectve cogagemen with ihe locking
extension of the Incking anm for locking the seooml j@w
a4 predeermined distnce from the s joor

Z e Iocking plicrs of claim 1 wherein the e jaw is
Tl pelative %o the First handl.

3 The bocking pliers of claim 1 whereia b locking
mchandsm moludes sn adjumen mechanism for sening
e chstance beiween the second e and te dest jre when
he: lockiing ennicasion of the loscking wrm i engeged with 1he
kecking bedkze o the mebease mochanism.

A The Iocking plicrs of claim 3 whcrein the adjisament
machanlsm COmpss

an adjusmen| srew bowing a fiesd el consecied b the
locking arm; and

ol fiscend i b thee ecavacy, Hhe adfpusd el sencw Hard-
ahly engaged s the i sich tha aming e sdjisment
sore mhives e koking are lalerally within e cavily.

5. The ki, piliers of claim 4 whe i e i wssembly
inchides ron walls delinigg two sides of e covay, cach of
Ths: wwalls delining an epening extending erethrough, cach
of e opeings sdapied W roceive a gortion of e o, Sach
Tl Che ol = beld wilhis the openings o fix the oul wilhin
b cavily.

B The kecRing plices of <laim 4 whesin the koking am
defais fewl ol seonid cibe, and wheein:

The sl handle w aimnecal ko lhe sl g ala fisl

[r—

ibe st enal o the Incking anm i= connedial 1o ihe seommd
handls al & secund pivcd poing

it first end of the adjesiment scrow 18 conmecied 10 i
sacond end of ihe becking arm a6 s third peved poini; and

the szcond handle inchickes o siop adapied 1o prevent the
first, soponi and thisd povm poinis [om aligning,

7. The locking pliers of clmm 1 wherein the release
b S Comiprises o pelgass lever having Hrst and socomd
eneds, the firs end delining the oaking ledge, the seond col
marvaie Ko pwon the release lever wooone ol a lird posiion
wheerein the hocking hedge engages the noking extension of
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the locking s when e second handle & moved owank
the first handle, and & second preation whenss he koking
ledge di i Icking of the locking sm.

¥ The ookig plers of clam & whencin e relesse
mechanism funher comprises an somaior movably meomed
10 thie oo handle, fhe sotuainn Eemoning wilh the second
onid of the peleass kever oo plvod dh relosss lever w0 ooe of
the first add second preiions

& The locking pliersof claim & whoren the second handlo
defines & cavity therein, and wherein the relesse lever =
siiuared within the covity in the seoond bardle.

0. The koking pliers of clabm 1 Bartber comprisiog an
i n inhding & cylindrizal cen-
e portkon defining & G dismeier ad a widibe teo
penerally cylimdrical culer portions exkending ooaxilly
Erom eltheer skio of do conter portkon, i ouler portkons cach
defining a seoond dameter thar |s less than e lird Aametes,
il o exbenskon memibers exending coaxially from elther
ok panion wharnedn:

e firl ansemibly, the szcomnd bamdle and ihe meomml jaw
are gach of 3 lamimied comsimcinn, exch comprising
een mubsianiially flal picces, cach piece defining »
wihh;

e swconi jaw picoes beisg situned sifjscent e ciber
aned defining a bore exiending hen:beough, the bore
adapid e receive e cemer poiion of the anli-
inpingzemen| pin Sich that the seonmd jaw pivos sho
e Ceniler pealion;

ihe smoond bardk piecos boing simvstod on giiber sde of
b secuml jaw pisces;

the firsl s bly pivocs cach efising a bure exkending
therethriegh, cach bor adapiad ke maacive e of The
waaler porticans of s ssli-impisgensnl pis sach al
e firel scembly povots aboul the ouler podmnm

we widih of fhe cepter ponion of e antlmpngemen
i being greser tian the sem of the widite of Be
sonnil jew and seoosd handle peeces; and

each of the mikenaion members e 2 scerisg. member
affixwd ihersin

0. The locking pliers of chim | furiber comprising =
biasirg member adapiod 0 noemally hiss dhe seond hand e
awvay [roam the foml handle

12, The locking pliers of clam 11 whemin e biasing
membsr compisss 3 il spring beeng Gk and second enids
aml an inlermedsie podmn Edween the i and sroomd
wmbs, ihe sl end coupled io the ind hand b, ihe second sl
coupled 0 the secomd hande, the miemediaie porion
coiled amcand 3 pin frsed io ihe ind asembly, whemein fie
coil spong bivas dhe secomd hande apan from the fiee
hands

B3, The locking pliers of claim 11 whexin ibe biasing
R SO an exknmicn sprng couplal betesen fie
firs andd mecomd jaws = an o mill i jes apari,

M, A e of keking plisrs comprisng:

a fied awsenehly delinmg o Bl hondle and o e jow,

a second handk;

aszerml jaw pivetsbly aumpled Wb Gl assembdly and
B sesaoen] Bamdke, such ik e second handk: @
vl pelalive 1o he fisd handle b mave The sl
jaw pelabive B dhe firel jorw;

a relesss mechasiom beving a fim seiing wheeein e
soon] jaw is Mroely oovible eelatve 1o che frst o, &
sooon] setting Wherein He second jaw cks sl & preset
distance frem the fes jow when the soocnd handke &
sied wowand the e handle, and & chind seiing

1%
whereln te seoond jaw unbooks when e second
handle i moved trwand the fist handle: and

3 hiszing mambar sdapied o normally biss the reless
mechanem in the firsd seiling

15 The locking plicrs of claim 14 whercn the release
mechanism furiber meludes 3 seounng device adapied in
welectively lick the sl mechanam in i seoond sciling.

1%, The lecking pliees of claim 14 ferfter comprising 5
lewcking arm dufining 3 locking exiensicn, snd wharain ihe
mlers mechanem comprises:

a pivet member netatsbly coupled ko the recond bl
the prvad member having lirsland secoml ouls, the fis)
endl dkelining o locking badge adegied o engage 1he
Inchking wiwrsion 1o lock fe seoond jaw nolative o e
firss joo; and

3 relesse shide movahly mounmed (o the fird assembly, ihe
rekease slick mituated in micract wilh the second enld of
the pividl member kn Iy engape il chowcngag
the locking kafpe sl locking exlermicn.

i¥ The locking pligs of claim 18 wheran the seomml
bl defmes o oeich, sl whercm e reloase alicks delines
an opeaing theesin adapied 10 feoeive & elerse humon, the
relss anon ischding & pn exiending terefoom adapied
o s within ibe moich w0 lock tbe mlias slide in 3
presiermined position,

1% The lecking plices of clalm 18 wharcia the sscond
hemidle defines 3 Gy iberen, and whermn ibe proi
member wmd ai kasd 3 portion of ihe el side are
pusiticmed within lle covily.

1%, A pair of locking pliers com prisisg:

an upper hapdle assombly, ithe upper handle assembly
deliniag an wppir handle and an wppsr banddle cnaiy;

a3 rlezss ever piviizhly momied in the opper hancdke
wawily, the e lever celimng 2 ooking ledpe

3 liwer hamclke aswcmhly, e bwer henlle assemsly
definisg o lwer Beeilke, o lower bk assembly
carwily, ainl s upper Bead ponios,

Af MppeT jiw elemem positoded within te upper hzal
oo

§ brwgr jaee grapmicdy including @ lower jow olomen, i
lower jaw assembly being preotbly conpled ko e
upper handle sesembly, and

N

=

a

-

ljcmen| meuh I I within the hywer
handle swmbily cavity, the adjimenl mochasism
tezimg ooaphed 10 thi upper handie sssembly and includ
ng 3 omeciion ann defining @ locking wmd ihat Qs
formial for sdeciive enpagemen) with b lncking ladps
ul the seleisa kever, wherein adyastme sl of the adljsd-
meil awszrmbly sdjssis the distane beneco the upper
Jrw cloment anad ihe lower jaw ekmen when ihe
lockiog end of e conmection 6 s engaged with 1h:
Incking lalge ol the relerse lever.

B The kaking plice of claim 19 whesin the upper
bemilk assamidy, the kewar hamdle assemidy, ol & Jower
s jew assembly are Tormed loss sebsiantislly Sa

componsnis, the fal componenis stacked mgeiber in fom a
laimiman: slack.
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1. A paidr of kooking plers. compesng:
a firsi hanille defming a handle portion and a jawe portion;
a secoied Bandk;
a seorid jaw pivolably coupliad do e sesond handls spch
ket the swond handle is movabls relative do ibe fise
temilly ponion
firsi muzms for prvosbly coupling the seoond g o fie
first handk; and

mpcomid means for locking and e leasing ihe firi and
sagoipd jaws rolstive o each other, including means
for sphkectivaly =riting, ihe seoond means @ 8 fir
meifing whesein ihe sseond jre = freel mvable
rldiivg we ihe firsd jaw, o seoond setiing wherein fho
megond e locks st o press distanee from ibe fiee

Jaw when ihe seoonad hardle is moved el e

firsd ke be, amdl & thind ssinng whersin the sesond
jow wnlocks when the soond handle = moeed
toward the first handle.

22, The locking pliees of ¢ laim 21 furihe r sompnsing thid
means (or preseiling the mcomd jas gl @ tesired dstano
Erom dbe firsd joee when the joe s locksd

2N, Thw boking pliers of daim 21 wherein the soomd
mrans meludes meam (or s lecively ssiting e seooml
mean= 3t 5 firsd satiing wheeein e second jaw = fregly
mireahie relative tothe first jaw, @ second seiing wherei e
spond jaw |ocks a3 presst dislance from the fird jaswhan
the secom! handle is mived towand the firs bandk, and a
thind =eiiing wherein e seeond g salocks when e
sgoond bamdle & manved sowand the fins handle.

24, The locking pliers of claim 21 furiber somprising -

mean= for bixmng the firg and =oosd andles nomally

apan.
28, A panir of koeking phers comprisng:
a fird awsembly delinmg o Gl handle and a fed jaw;
a second handle;

an

]

& seoond jaw preatably coupled 1 the fira weembly sl
the szl hamlle, ssch thal 1he secoml el s
mervahle relative o he Dewt Basd ke 0 move the secoml
Jaw relwtive o ihe fins jaws

o ocking anmn definieg & leoking exke i ind

3 reles: mechamsm ncluding

ol member pleolbly coupled 1o the soad
andlo, e pived memteor havieg Fird sod secomnd
ey, 1 st eoddefinng o lockng ledge alapied o
elgage 1he boking exiension 10 nck the sooond jaw
relative B the fiesd jaw; and
& release alide movady mounted W ihe lird ascably,
the raleass slide siuaied o i with the seeond
ond of the pivel member b0 selectieely ongage and
disengage the keking ledge and ooking exmensiong
wherein ihe relezes: mechanizm has a fiml eciiag whesn
the msgeond jrw is fresly mevable mhive i b fimi
Jaw, m mecnml seiting whensie e seooml jaw Incks 3l
3 presad distanes from ihe finsd e whes the ol
handlc is merenil erwand dbe fist bamille, amd a thinl
seliing whemn the seond jror unbocka when e
s handle is muned Breward (he fird el
6. A pair of Inckisg plisrs comprising:
a firdd handle deliniag a bamdle ptamn a2 jaw portion;
& sl handle;
& sagnld jiw pieottly oopled 1o the second ke diz such
thial the second handle i mivable relstive o the fist
harsdle pomon
s meeanes for phvotably coupling the second jaw o ihe
e bandle,

second means for koking sod relessing e e and
scoond jaws pelitive e cach olber; mil

third meane for blasieg ihe fire and secomd handles
normally spar.
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iz Patent Application Publication

IORIZSDETIAL

(o) Pulbk Mo US 200900250571 Al

Laws (43} Pub. Date: Oct. 8, 2009
(541 TELESOOMHNG LEG LUK AND PORTAERLE 52 URCL i . RZARVIEAS; 24 IRRR
ELEVATED MLATFORM WITH SAME
(Té]  lovenmor: D 1, Laws, Provo, UT (LS (5T ARETIRALCT
Correspoadence Addres
TEMMEFE NORTH & WESTERN, LLF. A telesoping oy For suppeding an eleated plifie
|.'“'.B°.‘- ”!!" i molices onomer leg 'i.nuun.rlrg.|=.:-Inluhh-hspmlv.nhm
BANDY, UT B491-1219 (U5 i oo Do, An T ol ol i disgosil diroglya side
- M one of gither the inner log or the cuter leg and an
(201 Agepl. Ha ! 55 dispesial i The cther, The inmer b 3 slidably ps
1321 Filed: Apr T, D within the omrier leg woalign the off-mes skt with theaperiune
| . A, piin m dispossibbe o The apeemoee aod the sl when tie
Fubicathon il feation aparimreand the skl e alagned such that a bearing sarfse of
%17 Imi.CL e pan ol a bearing surlice ol the sl o hienlly push
FIanT 11506 FR AR thas inmeer leg againg) the omer kg
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TELESCOPMING LEG LK AND PORTARLE
ELEVATED FLATFORM WITH SAME

RELATED AFPLHC ATHRNS

01| Thas spplication is related 1 U8, paten applacation
Zer. No. - fiked Ape. 7. N8, eoarled “Porable
Ekevancd Placformm with Locking Legs™ m TRW Dokt Mum-
ber (HS3E-33485; and LLE. paimi applicrion Ser. No.

led Agpe. T 20HIR, entitled “Porable Elevaed Pl-
fiorm™ as THW Docket Mumber 0005152686 which are
herein incorporated By relierence e eatwety $or all par-
pass,

BACKGROUNTDOF THE INVEMTION

[iilz] 1. Flebd of the lmvention

[0}  The preseni imeeution relees geperally o ielescop-
ing b o partab e chevined plalforms sucl as slages, fsers.
ikdes, chairs, scaflidding. and ihe like.

[04] 2. Relsial An

(5] Moy portable ddevikal platfonmes sich ag pardahke
simges, rsers, obles, cheirs, scoffoldng ond e like hwe
e lerillie g thad can bae ekt s pliace The plal B al s
varkety af belghts. Such legs are ofien ickescoping los with s
inmer e Saibly dispased into s holloe awler heg. The wrower
leg cam slide wiihin the caer beg 0 kengiben the leg. Ths.
wheen s bighier plat o is disinad theimner leg com b slid ot
ol the ovier kg and kecked imo ploce. Simalarky, when an
inmwer plattives e desined, the inner kg can b slid moe the
ouker beg amd kscked inio plicw,

[eid]  One nvpe of kscking deviee for sech bogs includes a
prim Rt ez sk throsigh bk in e oo ool cnder ks, Tie
Inck the keg. the bodes in ihe inner beg ore aligned with the
Berkiss i hee caber b sand (e pin is elid through the ho ke us
prevent movemen of the inner leg with respec 1o the outer
I

[0T] vl b aappeccisiod tha i smler for the inmer kg tie
slide within the omer leg. the inmer kg most have o smaller
crns sectionsl sren than The ainer beg. DN, this cres se-
tinnal area difference is lange enough thai the inner leg con
mave lateslly dnsade the cmer leg in addition o slading bon-
gitudinally within the cuter leg. Unfortunately. the pin lodk
dezcribed above, wivile aboquise o restricting slaling monve-
memt of the mner leg with pespect o the ovter ey, usmally does:
nrl prevent latesal mavement o e inger leg, inie e cules
leg. Conswquimtly, the Jegs can shift slighthy whe the plie-
form b5 boaded. or the load oo tie plicform moves. This
shifting can s cocakang and raitling of the portabke plat-
fiorm. Addicsoaally, lmeral shiltmg of the inner lgg con canse
m unsieehe fewling 40 peopke siding on fhe platfam
hevause the plriform & moving.

[iilH]  Another type of locking device for telessopang lois
inchedies a threaded s sopew kol extonsds thromgh the coter
leg o peshies the mner log agamst the ouler keg =0 s o
clamp the inner leg into plaee, Unfrctumioly, such sel senros
or viher similar theeaded sieners ane time comsuming,
preprly engape becanse Dy have b il ] the st
serew engages the inmer leg with sufficient foree w hold the
inmeer Akl ciiler legr i poaition whien s ool mplaced oo the
I Aduditmnally, dymamic kading on e leg. or ingremangg
the weiggl of the bomd can souetisies cise 1he sel s s
slip akomgy thee inner leg which can resuli in ool kpse or anial
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callapsi: of fht ke during use Minswr, this loadeg cm
mive the mner keg o make rekative shiding beiweon the legs
mcreasingly dillicuk,

SUMMARY OF THE INVENTION

|00]  The aveeniors of the pressnl invention kv reoeg-
aizel that it wonkd be sdvailgeos 1o devekop s eealible
leg for an elevaried plaitoom with redoced moise, Additiomlly,
i imvenitons of the prosem invention have reco guived that i@
worpld by pbeanbgeors o devwlop a mathod and deviee for
locking & ickescoping kg m o predetenmmed hegtu s o
mervase sability and neduce shifting of i legs,

|v0n¥]  The imention provides o ielesooping leg for sups
poetingan ek § pkatform i nchading oo kg coupladie
e levated platfomm. An inner kg con be slidably dispossd
with st Lir T sniiber kg, AR least avnme ool T-senss wliol ez B
disposad through 2 sxdewall of one of either ihe inner leg or
e caiter beg ancl s spertune can b duposal in the other cae
of the inner leg or ouier keg. The maer Jeg can be shidobhy
posiioiabde with res peot i die suter log 1o sl the o e
oo ofT-axis sloi with the o berst one aperiure. A pin con be
disparsed throigh the s lenst ciie speture and the 82 least cae
off-axis glol when ihe sperure sed the =kod are shigned =ach
il a Bearag sk of e il can contact o beanng sulice
i Ther st Beast e 0fT-nis skl B Rakimally push ther amtar g
againsi the ouler leg.

[DORR] Tl present investesale prosides: forsmethol Tie
reducing movement md poise of a relescoping log for on
whrvartid plarform whem a kexl is placi on the misad pka-
Jomme The method can include sliding an inver log with
perpal ks e beg B desared lsgth. An ipedoee in one
of the inmer log or the cater keg can be aligned with ana ¥ o
st i thae otlier of the inner g oF Sler g, A pin cin Be
ploced ihrough ihe aperiure ard off-axis skl Anapphied load
cail be pleced an the welecopang kg such o o bearing
surfice ol the pincan contact a bearing surface of the of-mas
ot The foree of the pin agains the beanng surfiee of the
viT-axis shof an push the inner ley agamst ihe cater log b
reduce movement of e inner leg with respect 1o theouter g,
b2 Additional features and sdvanioges of the imvention
will b apparent from the detailed descrpton which flless,
tiken in oonjmction with the soompanying drmings, which
Eegether ifhedrate, by way ol etample, fabwes of te iwven-
Gon.

BRIEF IESCRIFTION OF THE DEAWINGS

IDONA] FIG. 1 s side view of & ieliswoping leg i acear-
danee with an embodmmeni of the preseut invention;

[oad]  FIA, 2 i fegmensarsy side view of the iwkescoping
e of FIG 1 wilhh o ofT-axis sk desposed i i ianer ko
|b0nE]  FlG. 3 i fogmencany side view of the ielescoping
Teg o FIGH | with am ofT-axis kol desposind in i ouker ks
|D0N&]  FI. 4 is o gienlay cness seclios viea of e
el esoopang, keg of FIEG, 1, shown in an unkeded configum-
Fmi

B01T]  FIGi § is o fragmenisy cross section view of the
Bloseopang leg of FIG, 1, shewn in a losded confguration
[DOAE]  FIG, & is o bop eroes setional view of the lekesoep-
mg ke of FIG, 1, showing a bur groove in the mner and omer

|v0n%]  FIG. T is a longitudinal oross sectional view of the

tebesopisgg leg ol FIG, 1, alowisg the by groove exieniding
longiwdinally along the inner and ceser kegs; and
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[20]  FHE K& lieea | creiss wictinn il
vmol’ﬂ#b.h:mhu.ﬂfll(r 1. shmwrlglhehm‘rm
exteing longaniEamlly aling the inier amd ouler logs.

DETAILED DESCRIFTHHN

[21] Beleence will now be mode o ihe
cboliments. ilkistratied in (b drawings, and spocilic lan-
page will be used herem 1o describe the same. Hwill never-
theless be walerstomd e po limiution of The seope ol the
imvendion i thereby imemded. Alerations and foriber mod-
Heatieis of e imventive Ganess illistried kein, md akli-
tional spplications of the pricciphes ol the imenions as illus-
trated herein, which would cocurio one skilbed in the relcvan
art and hiwing possession of this dischosumg, ang io beconzid-
oo within the scope ol the Ewention.
[m32] The embodiments= of the prosesd  imonion
ﬂHﬂ‘th hereln pm'ndc genernlly foran exendibl: kg fors
fiormn auich s g portahke sliage, fer,
unﬂ:.ldng. and the like. The exiendihle Jeg oo b a el
senping bep Tewang s inner keg ddakibly asessiae] with &
hialkow cnmer Jeg. In one aspeci. the inner beg com slide out of
the cuter leg 10 make the leg losger. Similarly, the inner leg
cun shide inso the ouier keg b0 made the kg shorier: The ouier
i can b crsaaprliad B Vb seliviien] platfanm. An ofT anis sl
wan be disposed in 2 =kde wall of vither the cater keg or the
inmer g Thae ol axis shot can luse & kugansdinal mos i is
ke ot 3 preshetvnnined amgle o with regeect o2 longiin-
dinal souis ol the leg, Am spenue cin be doposed in e ctler
ol e castizr oo e maner kg, The odT-axia gl ol the sperore
ritn e aligned by shiog the inner o imo or out of the cuter
log A pam ez b plicad {hrough the sligred ofT-axis skt and
the aperiune in restrict the mner kg fom sliding within the
ok leg A bearmg sirfies of e pin can res) igain] &
hemring surface of the off-axiz skt = that when 3 load is
phssseal (v Wizl svatioe] prbat v, B wisigahit ol the B el U
platiorm can push the beaning sarface of the pin along ihe
e ingg s plimee of theolfl-axis ot 0 that the pin moves akoig
the s of thar ol axis slot. In this way, the pmoan move the
inner leg laterally within the outer log until the moer leg is
wiedged against an iner sidewall of the ovier leg. Addition-
ally, the pin and the off axis ska can restrict farther lmeml
menment of the inner Iuj;m‘ﬂ: respeed B the ovler ey in
ardies b el o from the 163 g leg.
[2%] A= illostried in FIGS 1-4, 2 whesooping h.-n. mci-
e genemally @ 18, in sccondnnee an =mh:d.|.n1=u: of the
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il i g hswving 4 connethal siliswalbs B, The salewadt
34 of the vuter leg 20 can have an intemal surfe 26 and an
ewkerial surlhie 20, as Bt aean in FIG. 4. [0wiall B2 appros-
b that the smiwr log con have chiferent confipemions, =ach
s Cechannels, sqoane wibcs, circulor wibes, mple sicck, and
thw like.
|DODE]  Rafirring spin i FRES, 1-d, tha inser lig 40 can ki
alidibly disposed within the hollow inienor space 22 of the
Bl b aniber begg 20, Thee ineer ling 40 can alen b Rimied af s
suimble struciural msteral such m meial ool .
e, coiipasie pmteriak, and tee like. Siealar wo the ommer
l\:gllnﬂ.'ll be appreciied that the imer bog con have differen:
wich as Ol B, wqumne Tubes, cincubi
wbﬁ. argle siock, and ihe like.
[00XT]  In one aspect, the mner lkeg 40 n be swabrks
sharped a5 the omer Jeg 10 Thus. in the case whene the omer
leg 20 iz gquidrangular having foer conneciod sdewalls 24,
e e b 40 can alen Be quislrangular having 4 ']
sdiveplls d, The sideonlls dd of fhe inner leg 48 can hav
el surfioes 88 The cxicmal surfaces 48 of die inner keg
A can sk ol red agsaeed the iniemal surlace D6 of the
sadewnlls 24 of the ouer log 20,
[0OIR] A beast come o - sloi 80 can be dispesad throu gh
a eidewall 24 of 34 ol viie ol either the inaes leg S0 o the aime
leg 3. In one aspect. the off-mis hot §8 can be dispossd in
the inner keg 40 i shown in FIGE. 1-X Tnancther aspect, e
off-axis sk # can be disposed m the ouier keg 31, as shown
m FIG. 3. o cither cese., the off-axis slon can e orlesd
askaree 3l a predetermmed sngle a bo o eogitudinal axisof the

TD?.E] The cdl-axis sk & can hinve a swiace 62
and i bomgibdingl axis, inchicie] by dashad lises al 64, The
lengitudinal mis 64 of the off-axis slot 60 can be oriented =
s il argle with respect o alenginehina | s, indbested by
dirshid lines pi 13 of the delescoping leg 18 In one aspect, the
Teatgimidingl sxis & od e all-ais s kot 60 can be rdaal anan
anghe of abow 1 o 5 degrees with nespect o the longitmdinal
axis 12 0F e wedecoping kg 10,
|0YE] A aparture T can be dispossd 0 a sorreponding
sdewnll 34 or 44 in the other one of the inner kg #8 or the
il Dy 26, Thus, in one gapect, the apertune 70 cm b
disposed in the ooter leg 20 as shown in FEi%. 1.2, and in
i et thi i Tz b i lin g
41, a= showen in FIGL 1.
D0E] 10 e embodaent, the apertine 70 can be a sih-
ally sirculir hole that exterds through the sidewal] 34 or

presenl mwenlion slunan R o in aipp hl
cleviriod plintform # such s a porahle slage. dscr scalizk.
smual The ke Ao wsed herian, the ks portah le chevated plin-
fiorm mesirs any type of platioom used for supponimg stunding.
ar walking peoplie For examplie, s porsishe clevaliad pla fanm
can b performance sisge, 3 dance stape, chorsl nisers, baker
senl Bk, sealBkg, sl the i

24| The ickeseoping log 10 con inelude o outer beg 5
ol an inner lkeg 48 Inoone spect, the oweer leg can be a
tiolbow shaft forming oncaser, hollow cuter beg. Similory. the
inner by s b an inner shadl shidahly disposed inside the
et hollow outer leg. The leg 18 can also hivea foot 36,
(28] The outer leg 20 can be coupled © (e ponable
elevatinl plaform 8. The ooter kg B cin be Bl of wat-
sy =il maienial such = metal, ool pobmaers,
cvnpraibi malienals, el The e, The ouler keg 20 can hevees
hallow imerior spoce 22 (FRG_ 4 and a1 beest one sidewall 34
sitantinlly cecumscribing nnl enciosing the ballow inte.
rior spece 32, Inome aspect, the ouler keg 2b<on be quadran-

A4 ol ihe e kg orthe oules ke The aperune o bole 70 G
ferve 1 hamwring sorfiee T2, The muer Jog il can b slid within
e ooty e 2 s align che offemis slor 60 with the m leist
e aperiun: Tk For parpesaxd of this application, The ko
“pin™ is used hrosdly and con include sy member dispossd
thromgh the spariory and the slot, soch s rod, dedeni, spring
pim, bal, zerew and che like.
|0033] A i B e b disposal sheough the aperue W
and the off-axes slot 60 when the spertere and the skod ane
alignel. The pin 30 ¢ be & cotler pin, o Bearig pin, o shear
pin. o speing pin, or the like. The pin 80 can hkave o bearing
B2 that con contect and bear on the beanng soribce 62
of the off-aiz ske 60 ol the bearing suerfsee T2 of the
aperure TI.
|33]  Refering e FIGS, 4-5 a0 e, an apertune T can b
aligned with o off-asis sk 60 and o pin 80 can be ploed
Al apertose s e ofT-axis s as dwow in 4.
A sen im PICG, 8, when cha lesg 10 is supporting the plaiform,
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Tha weeigght el thi plinfiorm, indestid By he amow sl 14, o
press fhe bearing surfsos T3 of dhe aperiure T dow sl o
the: bearmeg stirlics BT of the pin B0, Similaely, when a lnal,
indlicuied by the amow ai 16, i= pleod oo the devied pla-
foem, thewegalilof the boodand theweight ofihe plinfbraca
push the bezaring =urfice 72 of the aperises 70 dowrrsarsd on
the bearing surface 82 of the pin B0 With the pin 80 being
pushazl chvwsrmesed, the bearing warfice K2 of the pin B can
oottt mad psh dowrrward along the beanng surfaoe 82 of
the ofl-axis slot B Recnrss the kngigading] sxis & of the
sloidilkis ai an anglewith respect o the longitsdinal mas 1200
tha: beg W1, s stz pncticon o The dipameaa nd Tore axertial by
the besring surfoce B of the pin 80 oo dhe bearing surface &3
ol the =kt & ix Irmnslaed oo sbaietnlly hansostal ar
lageral force. indicied genemlly by an amow ai 15, oo the
inner leg 40 This leteral lerce 18 can secsve die inger kg 48
lsgerally wiihin the cuier leg 39 mniil the extemal surface d8af
the sidewad] 44 of e inner leg #00 @ wolped ogains the
intermal =orfisce 26 ol s comesponding sidewall 24 of the vuter
leg B Tk this way, the pin B0 and the afl-ais slon 60 e
reairict krtors] mereoment of the inner kg 40 with repast
theomer g 20, s, thus. rodice scveiient el o o the
Iekessnping kg 10
[3d]  The telescnping kg 10 of e frcsen inveilion his
several pariicnlar sdvaninges. For exomple, a5 discussed
sy, the wedgaog actan of theollaxis shotand pin leece the
inner leg sgainst the ouier leg and reduce racking nodse ond
movement. Addeiomally, the pin cen be quickly inserisd
threugh ihealigned ofT oissk el loree g {Fcion
al timely set up ol the velescoping log, os opposed w the
Lt he i irg. fomi ol o threaded tvpw Ersloner

anad T

ar sl e,
[=33]  Turning wo FRGE. $-8. the wlescoping kg & alss
have a Bur goese, indcaied penerdly o 1L The burr
groove 188 cim be formed by a channel 103 extending long-
midinally along s inner woll 126 of the outer leg 20 asd &
matarg chenm| 104 exiemding longitudinally alorg sn culer
wall V4 af the inmer beg 40, The cuterwall 148 6 f1be inner leg
4l o comespand i ihe inner wall 136 of the cuber ey B
The chanme] 102 in ihe cuier leg 30 can be postioned adj s eni
the: meating choome] 104 in the: aomer kg 88, o this s, the
charme] 102 in the inner wall 128 of the ouler leg 20 oan align
wath thesmeting chanmd 104 5 the cater woall 4R o e mner
leg 4 in cedder (o form the boer groove 100 betoveen the cuter
e fored e le. Thee chunets D02 sl 104, o bury grovve
1ML can b asbggned with the sloi &
[36]  Adveningeemshy, the e groave 1M can reduee the
likelihood of hinding berween the inner leg 48 and the cuter
Jigg 200, 1 | b vt Cheand W immveer o cilior s com
he fommied of a pelatively light waight but sofi metal snch as
demminuim. Whaen the ebesoping ey 10 s st al 5 disimad
higdght, sl the pi 890 bs plocsd thoagh the o T mnd
e B i Thie i escoginng Disg, T, U gt o] el B
B and any sddwional kaading placed on ihe platform. such as
Erom penple walkmg on the pladfonm, cin be tnesdernsdw the
interface betweenthe pin 81 and the aperioee T and sloi 60 in
thie imner leg 40 and che cuer leg 200,
37| Because this losding cm exoeed ihe smengih of the
aleminuim, o e D58 csn fonn in the otler kg 20 mul amsber
b 183 cun form on the booer leg 40, 3 seen in FIGE, 78,
Thee biwra 150 amd 152 can protriele sway rom The sidewall
1 &l theouner keg 20and the swdewall 148 0f the e beg 48
Whes ese burrs 150 and 152 koo berweon e dne nod
oer bz, thee buars can bind the moaer keg 80 spainss i e outer
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g 20 csveminng e inmer ligg 1 b GHiMTicaslt e e pelintive o
the cuter leg. Thes, the bom groove 100 can be sized and
shape] W) oreane a pissagenay for the bums 150 al 152 in
vrsher il the s b maovg withoud sontaciing the mal-
g g when e ieksscoping leg extendal or retrcied.
|[003E]  The peosent imanticn als praovides fors method Gor
reducig movement md noise of & relesooping leg for on
whaled platfom when a kel s plicl an the misal phal-
form. The meihod can include Sdmg o inner log wihon an
it g tee o dissiredd hength, Am apertie im oo of e inmer
leg or the cuter leg con be aligned with an off-axis sk in the
other of the inner leg of oimer leg. A pin can be placad thni gh
tha aligned aperture ond off-axe sloi. An apgdied loosd can be
placed i tie dbessoping beg such tio sBearing sarfce ol e
pincan coabsct o beoring surface of the o f-mcis slof. The fore
of the pin against the bearisg surfece of tie of-axis slol can
push the inner log sgaine the outyr kg o peducy menaemseni of
e ity b, with nespet o e culer log.
003 Tl et byl can sl inchide: enenmg e pin Tom
the aligned aperture and off-mis slot. The apenore mn be
aligned with o different off-axis slon 1o chumge The lesgl of
thi tebescoping leg. The pam o be pliced dheomgh the aligeed
i il the diflionest of-axie slol.
|00is] Tl mbacsd can alsas inshide copporimg o pociable
clevated plmtform with the wlsoping les
|[DER]  dnds i B wmderskood that The shove-referenced
are oaly ill ive of ihe application for the
principhis of e present invention. Mussenoas midifistionm
and aliermaiiee amangemeonts can b devised wathoui depar-
g, from 1he spirg and seope of the presenl imveation While
thy present mvention ke been shown in ihe drrwings and
fully described nbove witds particulonny and detsil in conaee-
tom with what &= presenily deemed 10 be the mosi pracical
and prefiemed embod (51 of the | jon, it will ke
appargnt b fhosy of ardinery skill in the st dhel someron
modifications cin ke made withomn departing from de pein-
ciphas imad Gt of the ivention as sd Bath nin,

What s clameed ks

1. A nelisciping Jeg for suppaning an e
COmpTising:

u} o e kg eouglable o the elevared plocform;

W an inder hag slidibly deposed with resfect 1o e o

d platlisem,

o) ot least one ol T-axis sk deposed throogh & sidewall of
e of wither the mner kg or S cater log andd corme-
sponding wom lens one aperine 5 e otber one ol te
e ey or inuitir B, thee inner leg heing dlidsisle with
mespedt o the euler log o align te at least one offaxs
skl wilh e al beml e sporiune, the afl-agis sl oni-
enied mkew 0 a longinedmal axis of the kegs; and

) i desposoisle thoasgh e o lers nne apermne il the
ail least one ofT-axis zlol when the sperture el the =kt
are digaed.

2 A kg m serorshinew wilth clmim I, whengin o bearing
surfisce of the pin conincis a bearmg sorfice ol the o leasi one
efT=axin sl W pash the: i i s the csder leg

3 A beg in socondages with claim L whensn the a kst oue
off-axis zkn is disposed in 2 sidewall of the inner leg and the
al lesst one aperture ks disposed ina sideanll of the ouler leg.

4.4 leg in socordinoe with chaim 1, whenzin theat kst one
efl-axis sk i disposal ina sidewall of the omer keg and the
i ket o aperiure is disposad ina sideosll of the inner keg.
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B A lug in secorsbiner with ckiim 1 whenan aleaginediml
axisof the sloi s orenicd i an sowie angle with respect o the
longimdiral axis of the lgs.

B A leg in secordance with ckim 1, wherein a leagitsdiml
sis of the shet s oramad s migle of absut | 5 degress
with respact 0 longilshnl i of the bogs,

7. A leg s pocomdance with <laim 1, whenein an elevaied
pletiom = copplabde to fhe ower kg

A leg i pecordance with claim 1., funker comprsing:

i channe| exiendg loogidimlly along an inner wallal

thie oater leg

b} a making chane] extesding koginglinally aloog s

ourier wall of the inmer o dhe ouier wall of the inmer lsg
eorrespemling b The inmer woldl of The aoter key; aml

<) the chanmel in the inner wall of fhe omer le beisg

aliged with the mdag duese] o die cules wall of the
mner leg io form o beer gromve between the cuter leg ond
e b,

@A ielescoping leg for supporiing an elevased platiomm.
LM R

2l oaier leg couplable o i okaaied platform ond

lurving st lesst one spenure through a sidewall:

b s inver keg =lidably chizpeosasd within the ookr keg;

<) il least ome off-ais slot disposed through o sidewall of

the inner b, T inner g heing shdably poitinshle
within the cuter beg w0 align the o leist one off-os slot
i The e log with The o et o apertung in The caler

al} s pin drspreasike thrngh the o ket ecoe apedoee in the
ourier besg andd the o lesast one sloi mode inner leg when the
aprere and the slol e alignal such thit 3 b
surfice af ihe pin conbsis 3 bearing surfsee of the ai
beasl ik akit b Laberally pieh Bl i b snine the
ouier leg

Tk A deg in necoedanee with clon Y, wheses o long md-
nal axis of the slol sanzinged o1 on aceie areke with respeci b
o bongisdinal e o the logs.

11, &% keg in sevorhiney with cloam 9, wheeein @ longihedi-
nal axis of the slot is orkenied af an ongle of sout 1-5 degrees.
wilh =gt 10 longinkhnm| s of th kgs,

12. A leg in accordance with claim %, wheeen an clevaiod
plafirrm s ceossplaihe b The anier e,

Cict. 8, 2009

13, & kg in scvomlance with cbim 8, furber comprising:
ajachannd extending logindinaslly along an innerwall of
bz oumer beg:

b & mrting chansel exnending lsgaudinally doag an
vaited wall of the iilner leg, the cater wall of the e kg
correspondisg o ihe mner wall of the suier leg: ond

¢} the channal in dhe inner wall of the culer leg being
aligned wih the meriing channel in ihe optsr wall of the
inrwer by b foormn a B grosses b torgen tha oder leg and
inmer g

14. A mezihod for reducang movemeni md noise of a ek

s, beg for an elevated plaifiorm when o load is ploced on
tha elevated plyiform, comprising:

al aliding an inwwer Loy with respect Woan omier leg o s
clesined lengih;

b aligning on aperure moone of the inner leg or the oer
kg with an off-mxis skt in the other of the inner leg or
et logs

o) prlaciog & frin devgh the speaure and ofl-axis sk, and

o) plezing an applied kad on the ickesoping kg such tha
2 beraring surfacy of the pin conlseisa bearimg, surfaoy of
dhe alf-anm skt 4o ihe forcw e pin agsinst the bearing
surfiace of Hhéoff-soi kot sed paish he inner leg saisiess
the et leg.

15, A meihod in sccondanor with claim 14, fariber com-

prising:

s} mesrerving B pn o the aligreal apertune and oo
shat;

by aligning the aperire with a different off-axis ska o
change i disinsd kgt and

¢ plixing sIlht' man theoughs dhe operure and a diflerent

= slol.

16, & methed in seconueee with clmm 14 mber com-

prising:

&} sopponing a porioble elevated platfonn wich the el
senping kg
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Appendix E. Patent for locking mechanism for telescoping legs

United States Patent 1y 1 Patent MNumbes: 4,761,002
Nakatani [#5] Date of Patent: Aug. 1, 1988

[4] LOCK POR TELESCOPING TUBULAR LEG
[T] Toventor:  Kems Makstii, 12-17 1 Choss

FOREIGN PATENT DOCUMEMTS
L8 &S195 Fed Rep of Gefmay ...

{L‘Ih”" Shinjuka-ku Takya, Jepan, IHET] 31957 Frd Rap. of Camany ...
S| 1171937 Framee oo
[21] Appl. Mo M0E1L Primary Examiner—Resdolph A Resse
[2%] Filed: Jul. 31, 1980 Arirant Exgmiver—Peier M. Cuama
[=7 ABSTRACT
Rafstod L5, Application Tty A locking siochassion e & telmenping sipport, such as
[83]  Comtinustion of Ser. Mo, 857,332, Gt 4, 1986, sbare 2 iripod leg, which ineludes an outer tubalar secticn and
Homed, alidable inner whular section is disclosed. The locking
[51 FISE 7/M% Fl6D 113 techanisn includes 2 1 mounting hracket con-
[5 3/104; 407,109, Jurming to the oross. shape of the cuter Wubulas
H0/12E 40030 SARA g, 2ection and s beld agalnat sliding movesent along the
[5E]  Fiekd of Search ...ooco000 40110, 109, 315, 163,  oeser sectiom by Hp partions Beas curwardly o sither

=, sade of the Brecker. The bracket in further retawmed
004174, 109, 39, 378, KK M&fl.ﬁ 5\..1L1.. " flon foecm (i vutke el woction by o
cumming lever phvotably mossdal befwoen the two

[5¢] | Befereses Cled aema of s bracket o0 the side of the g seotian appa-
1.5 PATENT DOCUMENTS it th hase postiom of the bracket, thereby closing the
apening of the bracker. The camming lever is pivolable
LIBSTEZ 1F1930 Brinig ... S L

LIERTET LI u:m . BASES 1’:’ H REIRING :‘ht deser wubulir seclion
LU &9 Makatani T e rough a window opening formed In the outer tubalar
R TR T O P gy mection, thereby to lock the rwo sections against tele-

4185530 L1980 Takehashi e A0 DO SCOPING MOVemear.

HIELA1S (21082 Mot e al

4SU6AB EIOHE akatani .. o AR X 17 Claims, 1 Drawisg Shests
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1
LOCK FOR TELESCOPING TUBULAR LEG

This application is & contimastion of application Ser,
No. 637,932 flled Ot §, 1984, now abandeoed.
BACKOROUND OF THE INWENTION
FIELD OF THE INVENTION

Lo Cirekif-
fizr Jocking
ﬂl_ﬂmr!mdmﬁ‘m
particul sy diected toa lock for a telmcaping Subsdar
leg, particularly for uss in 8 tnpod suppart,

BACKGROUND OF THE INVENTION

Existing trpod Jegs eypcally consist of a numbar of
telmcoping tebolar sections of mecesively smaller
crioe mection, wach shdable within o lagesr section,
Eaoh successive pair of sections s provided with a lock
for locking the smeler section apainst sliding move:
ment within the larger section.

The bocks previcusly med for legs whersin the
seciions are chennels of generily Crom s
tion, typioally are levers provided with o cam elemend
and mounied & the leger dismeler leg with the am
disposed over & window in the larger channel section.
s the bewer is pivoted sowards the leg; the cam engnges
the smailer channel section chrough the window open:

Ing, locking the smaller chanre] against sliding move:
n:-wﬂmﬂxhq:r-n]nnndmnnllwwdl
imown in the mrn

Each channdl section has three sides defining the

from cpposing
loagitudingd chamme] sad emending e fall lengid of
cach leg secoion.

In the past he cam bickimg levers were maumied L
Cﬂhlﬂﬂmh}'mﬂrlwmmw
ipular crow section alideahle oo the g kg

and recdingd in o with the windiw
opening by bending portions of the lips of te heg sec-
tion 10 immohilize the lock mounl Lgsss Illdml'-h'b-
ment after the lock has bees correcily

The afceedeicribed locks of the prior & are pela:
tiwely costly i that the lever momis ape typically casi
in metal to the particulsr dimensions required for each
leg mection. The locks masufaotured = this mammer have
beem found cosily i terms of the materials and manu-
fwctering required, snd are fercher incoavenen in that
additional steps, ie., bending of the Eps, west be carried
omt on each beg section afer instllotion of the hever
maun i seeure e lock i place, which is & dimdvan-
tage in the marafacturing of susd Epod leg

SUMMARY OF THE INVENTIOM

The prment ivention oversomes these and other
shariesmings of the priar art by providing a ocking
mechanism for a telescoping sapport such as the legs of

section. The improved leclong mechanam of the pree.
mmmhduuwmunlmuhvlugibue

portsin joinamg bag arm: which extend therefrom, for
nmph.lU-uhlpld brackst. The mouniing brackes is
opun <m o side and B dimemsioned 0 conform o He
epmss-sectional shape of the outer Submdar section =uch

a3

43

50

2

that the bracket may be fitted directly cmio any interme-
diate portion of the tbolar ssction without necessity of
alidieg it from oog end onlo e seclion &5 wis the case
in previcusly wsed bebular moumting brackets, The
brapket is held against sliding movement soag the
auter szction by lip portoss bent astwardly an either
wide of the hracket, The bracket & ferther recained
against separation from the cuber tubslar seccion by o
caming |ever pivotably mountsd Betwess the rec
armsi al the bracket om the side of the kg stion oppo-
se the besn portican of the bracket, thereby closing the
opening of the brockel. The camming lever & plvotable
foe cammingly engiging the immer lubules seciaen
thrpugh & window opening: foemeed im the cuter tubular
MIhrMmb:kih:mummmmh
SCOPing movement.

The Ipcking mechanism may further camprisg 1 slop
member withis the inner secticn spring bimed for op-
ward movement against the outer sectioa. The sop
Mbﬂhwwmmm'h#um“

menl during of the twa :
hmlmmdmhmﬁmdﬂmmwm

efrementoned porlions which resicain the brackel
sggainat sliding movemeni along the outer seciion, Thess
deformed lip portiors sbo are shaped s0 a5 10 permit
limited carward ssovement of e wop mesber under
spring hias wech that the stop member is brought inio
emgagement with lip portiors of the ouber section Himi-
Ing ferther tzlesooping exsension of the Inner ssction
mlnuuwmenm%

Tn & presenily prefireed embodiment 1Be wbalar ses:-
ticms are ench of generally U-shaped cross seotion defin-
Ing an apen kagiredingl chesnel, sad includiag longim-
dinely gatending @ formed lipe projectisg inle ssid
channel frgm efthes side thereof. Poriwons of these Ty
are broken and deformed cuiwardly of the chammel m
the wicinity and on sicher side of the mounting hracket
such that the mounting bracket is held captive becween
the deforssed lip portions against sRavEment
alang the oeter gection. The autwardly deformed By
portiens alsa allow the Sop messber b mave auiwendly
under spring urging such thet the stop member &
brought inbo abutment wich lip partions underlying the
brweket 60 i 62 lmit he ouler sl lnner Sections agaisst
further il The defiemad lip por-
i arp hmwd-ﬂ#ll.‘l wrge the slop member @-
wardly imlo the chanmel and undemeath the longitedi-
nally extending lips against the spring bias so therety
readily sllovw nelesoopang retraction of the inmer seotion
L 1R GULET spction.

HEIEF DESCRIFTION OF THE DRAWINGS

E'[ﬂl lm:lcrmudu:u] cross-sectional view af the
ng mechanism weh Iietducw.u[u.:m in

Mlymended.u.ndlnnbad

FIG. Xis an axial crows section tkea along line 1—2
im FIG. L

FIO. ¥ & a fragnientsry view illusirating the locking
action of the cammesg lewar

FED. 4uammu€ﬂuhﬂmplump
part in & partally retracied poscion with the ook in
rélespd podtion, partly broken away io show the ex-
{ereion Bmibag mop member,

FIG. § is 2 fragmentary explodsd view of the lock
mechanism.
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DETAILED DESCRIFTION OF THE
FREFEREED EMBODIMENT

With reflirence bo e drawingi sl FIHG. 1 & partboo.
flar. a telescoping sppaort gusilead Eof Ese asa 5
iripod leg hae an ool lig section 1 end an inesr lag
section 11 belescopically shdeable within the aoted lag
section 1. A kever 30 provided with & cais postaon 1R s

leg ssetion 1 and & held ageinst detnchunent from the leg
by the cammisg lever 5 which choses the gap b

‘aloag a disection to the islescoping aus
af the siupport asembly 10. A cod speing 26 s com-
presisd withis & bare 25 hetvaen he end s 4 and
the bottom walll of the inser leg section 11, & bt s22n
In FIG. 2, snch thert the siop member is normally urged
hy&lplﬂqﬂl@dﬂnﬂrmiu’fﬂ:mﬁﬂlquﬁ

tom | chering telescoping extension of the two leg sec-
I:lul.l.Hmlrrr e A gop member 34 & maved
wownrds the momnting bracket 13 the siop member
moves undernenth the ramged lip portors 4 which
allow the stap member 1 move oetwandly of the =ner
hgumummmormnmm

ber ls bt irvin with the unde-

the brackes srms 13.
‘The croa section of each leg section 1 and 11 i gen-

longsudnally estepding
mu‘ﬂmmm1Mhmm
wardly towands eaol oler within the channed, sad
which exiend inally the entire length of =k
semtion. Each lip I of the outer section 1 i cat st twao
m;mwdm&ph&ewudﬁ:
ety ary defarmed by beading o of thy
This deformation creates bwe fispl 4, § wirh a necsia §
berween the deformed Ep portions 4 and 5 in which [in
undeformed lip portions 7.

Ax best seem in FIG. 4, the Ushaped mounting
bracket 13 5 mounted so the cuter beg secton 1 interme:
digte the delormed bp portions 4 and 5 wiih fhe boaee
wnmm-:-mwmnunl hracke! Eridging the apen
channel of the Ing section hetween the hegtodially
expending lips 2. The brackei i thes held apains sifing
movemnent aong the h;amlmm1hmm-nd

L]

H)

k]

thos

farsed lip p 7 which undedin the
racket 12, thereby p ting further el B
H.Hnnﬂ'ﬂthlmlﬂﬂll_ﬂmpm
bracket 12 will be mownted near onn end of the lurger
leg section 1, whils the stop mesber 34 will be donposed
in motches 23 ot it the lips of the mner leg mction 11
newr e opposie ead of the inner section 11, 5o s o
Tock the twa sections against clescaping EXlEmion near
the maxmum posskde extersion of the owo sections.

The ing lever 3 com be operabed at mvy relative

= pavsitiom af the 1wa leg sections 1 and 11, &0 s ta leck

the twao leg sections & sy srbilrary exiension of the
e section 50 thesehy obixin o vepport member of lag
which s continunusly vasisble in length,

clasgated pleced of sbset szl (A & Ushipe wd pro-
virding Ehe bracket with the aligned Boles seozmary lie
receiving the lever shaft 16, thus realizisg substantal

Epp dand & The lewer 1 is

between the arms 13 of the bracket 13 by inserting a
whaft 14 throegh aligned holes in the bever 30 and the
arm= 13, thus mabling the camming lever 30 o pival
Ewiween & down or locking position shown i FIGHL 1
1nd-upwrﬂmwmmlbl}'u-m l-h'nllh-

savings in material amdl babor aver ipod legs ming the
mtalar lever momes of the prioe art.

While & particular embofimens of the invention has
been shown and Eusoried for purposes of clartg It will
iz thai many ch and sub-

Tewir 20 hrasght b
Il}lhhlallﬂ'lm]h'_rmmml Ih-lrv!rllppm_ﬂllj
0 dugrees away fross the elescoping leg: A cam ele-
‘ment 1% ia privided on the lever 58 such thart it overie:
& window opeming 17 defimed i the outer lag section 1.
A presure plate 1% i disposed within the window
opaming, and s captive between the inner leg section 11
el e e IR T il Bockinn] powtion dhe cam. 18 e »
portion of grester radias. 1Ry, shown in F1G, 3, which
presssi agaassl the plae 19, whish s lurn presess
agaimt the =ner lag sectiom 11, crwting & friction lock
begwien e inmer sectiom 11 sl the culer section 18
prevent. telecoping movemen betwesn the fwo s
irahly, the ing livur 20 i provided with
iwlﬂppoﬂmllﬂuﬁllmhﬂnhclm;mmu-
miirnt off the lewer bowands the ouber section 1, thereby
eoerecily poditicning the cam 18 with il ~

m dgunst

scitutions are possitde without d=parting from the splrt
and seope of the lrvention, which is lmsised only by the
following clales:

[ chim:

L A lockable selccoping sepport comgeising as
owier and an inner channel section, & U-shaped mount-
ing bracked having two arms connecied by 2 base por-
tunnlhmh:.rmh\'mzuﬁwmmdhmh
momsed 1o the outer channel section and held

et between def: por-
tlons of sald ooier sectlon: sald bracket being retained

from seed ouier secton caly by &
lever pivoibly momred Betwesn sald fres
eds. off said bracket for cammingly engaging the inser
channel seetion Beough o window farmed in the cuter
chanmel section thereby 1o lock said teo secticns

1
rachies porticn ageenst the plase 18, The lock is released
A allow telmicaping ilidimg movement of cthe two leg
seciwome by pivotmg the lever M approsimaiety 90 de-
Erees bo a genemally erect position so that the cam por-
tion 185 of lerge radius is roted away from e plase 6
1%, and the smaller radins gostion 18a of the cam 18
overlies the plate 1%, bet does not pres agsinst the
e

The ianer leg sectca 11 bas apposing noocke: 13 cul
It ench of te kegirndinaly exrending Eps L A& s0op 6
mestibiy 34 b Bald capfive agsassl fongitudingl move-
ment within the nolches 1, b i free 10 mave cul-
wardly af the chomee] of the Saer leg section 11, 2.

againg ping muemem; sl
a siop member mounied io sid mner section, sxid
b0 member being spring biased towand said ouber
eCton, extending portions on the
i stig mert

aner section for il
Wlmlprh;hnﬂﬂnllﬂm;uun-
said |

son of wid |
dr&u‘.ﬂd-lhermy-ufmd

Ing scvement of sid sop member onder Sprisg
biss inbe abgtment with portions of sed gwter -
Bon 1 theveby limat fanther telescoping exiensiom
of =xid sections.
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1 The lockible wlescoping suppoart al claim 1
wherein esch channed section is of generally Usshaped

bracket thus heing capoive herween sald defiemed Ep
partieis aguinit sliding movemest ahog sl ouler
secipan.

X The locksble lelescoping sopport of chim 1
wherein sach :hnndmuofnnmlyu-ahpd
croes mction defining an open channel and
including lomgisednally extending miurmed lips pro-
jecting indo said chanmel, portions of sud lips bemg
brokes and deformed catwardly of said obanme] in the
vicinity and oo either side of sald mounting bracke:, said
brackes heing captive between sxid deformed bp por-
tions apains shiing movemens Slong s CHLer SErtiom,
wald crerwvardly defoemed lip pamioms allvwiag aorwend 25
movemnent ol sald stop member under spaing Bl inls
¥ with skl ip § iinderlying wiid brackel
10 therehy ||M|mewumﬂw
Turther dedemoping exbmmion
u:emmdhp i und":-lm s

rein podtions said bracket are
ot desformeed.

l. "I"h: lnnhdie :lm-nplug ﬂ.ppnct nt cluim JF

Tip p dy o
ﬂhchund.luumu:geﬂldmpmclbﬂhw#dlyn
wmmwuhpmg
g lipa agains) !ul-daprmfl:m\im.nn

E]

preswsre plae 15
disposed In seid window asd captive betwesn il inner
secciom and sald cassming lever.

T. The leckable wlescoping spport of chim 3,
wiersin sid sop member iz buld against longitudinal
ﬂh#wﬂﬁﬂﬂdm:h-nd lmtlu'n within 40 &

&

mivenen iBerealong by portions integral wiih
saigd owler section, sad bracket being retained
pgaimet weparation from ssid owser section by a
mamming lever pivotably moomed between said
w0 arme for cammingly engeging the maer oban:
nel sectiom throogh & wisdow formed in the cuter
channe| #50tin therslsy W lock ssid fwa sictions
agassdl lelesaiping mevemen;

4 slop member mounied 0 sid immer channe] section
mﬂw:h&udnﬂmﬁmﬂymug
partions an catar section doring telescoplag
Mdmmmmmmﬁ
mJ.Lr ndm; being ourwandy bent (6

the viomity snd mﬂ.rh!tllﬂtu‘fllld maunting

bracket for the maasting brackid

lp-!: sliding movesien along the aulér section,
dly hant loagi proiy

Iu'ma movesenl of wid #op member mmder

spaing bias im0 abulmest with partions of mid

14. The lock of clam 13 wherein each sxid chasnel
m:uuFlmmﬂrUd:mdmmimntﬂ.nm;
an apen |x vherein sald boagive-
hﬂymﬂwgmmwupmpwn;
from opprssd side walls ino seid clannel.

15, T bk of claim 14 wisrein paid deformed longs-
tudiral poeticas are Bp partions eamping ostwardly of
saddl clannel %5 % 10 allow sad siop member i moss
gradmlly cutwardly of snd channel under spring ‘rias,
:hofurmzmdmummh:mwmmmﬂ
chasnel undernesth said y excending lips
against said spring s darmg reirscnon of
e Irmezr section inlo sald culer section.

16. The lock of clam 1 M or 15 whenin said
sigunting bracket & 8 piess of shest maierial beni &0
mfurmhﬂ'lmndiﬂn]lhnnt’ujdmm

l? &hﬂkfwmumﬂhl:mdmewm
an inmer channel section celescopingly slideable

wn cuter cheanel secchoa, sald channsl sectons
b-gutLLuh.lped cnmxcnnn. u.ch chanes] mk:m

lips
5 u:hﬂh@rfmwm;hdlwlllumd

& spport of claim T
it said Is I y af the
irmer channel section by & speing - 4 bex

said inner section and said siop member. 43

elescoping sepport of clim E,
wherein seid compressed sprisg i & coil spring.
1 The lockasde nedescopin

Juined by 2 base portion, sid base poction bridging said
apen channed,

11. The lackshle islescoping wepport of olaim X or
«laim 3 whersin sid comming lever & provided with
atop =eans for lmsting pivotal movemens of che laver 55
Lzvenerds. s cwter section,

1l The lockable telescoping support of clem 1
wheren said mounting brackes: is o mece of sheet mae-
rial beat 1o coaform w0 the cros-sectonsd shape of ssid
B
lﬂ.ﬂ!ﬂ'”ln of the -
chuding sm inner channed section m, i
within an owier chesnel s=ction, sald leck

l-uunhngmziuﬁ.qglulepurnnnwr;um&

two parallel wrms, il Bracket beimg mouried to 65
the omer chasme] soction and beld agsist sliding

chasnel, wid leck
:U—dqpldmbnshtandNWBWW
chanes] sectigm and held aguinsi sliding movement
lhwnlm|brrl_:lldﬁpmld_pnmmur
ther side of smid bracket, said bracket res
isined againsi drom said outer section by
& camming bever pi moanted herwesn e
two arms of the bracket for cammisgly engaging
the iemer chanrel section throegh o window de-
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