COLORADO DEPARTMENT OF TRANSPORTATION APL Reference No.

PRE-APPROVED PRODUCT EVALUATION REQUEST & SUMMARY | 4454-18

Product Evaluation Coordinator Material code:
Colorado Department of Transportation 630.08.02.00
4670 North Holly Street, Unit A Material code description full name:
Denver, Colorado 80216 Traffic Control, Miscellaneous
PART 1
Product name: Product category:
MUTCD Solar Sign Alert System (MSAS) Traffic ControNTCEnhancement\Warning Light
Product Representative (name & address): Manufacturer (name & address):
Attn: Dan Myers Attn: Timothy Keith or Tim Keith
687 Palmetto Road 687 Palmetto Road
Tupelo, MS 38801 Tupelo, MS 38801
Initial Technical Support Contact State Approval Process-Karen Alexander
Phone: (662) 255-0656 E-mail: sales@k-ksystems.com Phone: (888) 414-3003 E-mail: sales@k-ksystems.com
Web-site address: Web-site address:

Description of the product: (Include specific quantifiable details from tech data sheet. Advertising generalities are not appropriate.)
K & K Systems' MSAS Solar Sign Alert System are embedded LEDs in any MUTCD approved signs. This includes Standard Highway Signs that may be
cautioning drivers in advance of dangerous intersections or curves, hazardous road conditions, or entering work zones/school zones. Solar Panel and
Controllers preserve energy and battery life with its auto-dimming night-time feature while maintaining brightness. A MSAS Solar Sign Alert System would
contain a MUTCD sign, LED lights (Red, Amber, or White - according to the application); Solar Panel with mounting brackets; Battery, and a Controller such as
the SPLasher, CrossTalk/CrossWalk, CrossTalkNew for monitoring sensors like the Moisture Sensor, High Water Sensor or Radar Activated Sensor

Restrictions, (installation and/or use):
none known

Use of the product, (be specific to CDOT highway activities only):
Examples include Stop Signs, Stop Ahead Signs, Rising Water Location, Approaching Vehicles (esp. Emergency), School Zones, and Wrong Way Application

Benefits to CDOT, (how will your product enhance quality, improve safety, save money, be a better value then other manufacturer’'s products):

MSAS Solar Sign Alerts are easy to install and operate. Solar Power saves money by eliminating the need to bring power to sites and by having no monthly power bills. A lower
construction alternative to changeable message/arrow board signs. They save lives on curves, school loadings, rural intersections, preparing to stop, construction zone or workers
ahead and merging traffic, Also great for fire stations, ambulance service, hospitals, or trucks entering highways, etc.

Specifications: (listing those applicable is required)

[O] CDOT :613,614.04, 614.05, 614.06, 713.04, 715.04(c)

[0 AST™M

O AASHTO:

£l FHWA : NCHRP 350 Crash Test SS90 and SS112

O other  : MUTCD 2009 2A-7;4L; 6F

[] Certificate of Compliance (COC) provided ||:| Certificate of Verification (COV) provided for select categories ONLY

Product Testing: (National/independent laboratories or universities with Report Date.) Certified Test Report (CTR) provided to validate all claims.

[0 NTPEP-AASHTO:

0 FHwA © Letter - HSA-1 (August 8, 2000)

O other . NEMA TS2 Section 2.2.7, 2.2.8, 2.2.9 (June 2017)

O other

[ other :
State DOT Approvals, (current documentation required): FL,GA, OK, AL, OH | Expiration Date 5 Years / 05-20-2024
sample submited: [1 yes [ no [ n/a | safety Data Sheets (sDs;: [ yes [no O na

Alternate Product Category:
Additional Comments:

Sample may be obtained at no cost to CDOT for approval process as needed.
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PART 2

Form #595 (date entered): Form #595 (date to evaluator): APL Reference Number:
12/07/2018 12/07/2018 4454-18

Product Evaluation Coordinator’s review:

E PART 1 - Completed and changes being reviewed by Product Representative.

[ standard Product - Forwarded to the appropriate CDOT Expert Product Evaluator (EPE) / Subject Matter Expert (SME).
O Experimental Feature - Forwarded to Research Director.

@ Returned from the appropriate CDOT EPE/SME or Research Director.

18] Accepted - Product acceptable for pre-approval and meets CDOT’s Specifications.

O Rejected - Product unacceptable for pre-approval or contrary to CDOT specifications.

PART 3

The CDOT Expert Product Evaluator is to complete this portion. Attach references and/or additional sheets as necessary.
Do not perform any work until product is accepted for evaluation in PART 2, and a product reference number is assigned.

Evaluation methods and procedures. (EPE/SME should document intended evaluation procedure.)
We reviewed the product literature provided by K&K Systems, Inc, including NCHRP 350 Crash Tests, the HSA-1 Letter, and NEMA Tests.

Findings and recommendations. (EPE/SME should write the exact specification(s) that the product complies with. Document the evaluation performed and
the recommendation toward APL approval. Conclude with your signature, title and date):

&K Systems, Inc's Sign Alert System meets the requirements of NCHRP 350 Crash Testing, Sections 2A.07, 4L & 6F of the MUTCD, and Sections 613,
514.04, 614.05, 614.06, 713.04 & 715.04(c) of the CDOT Standard Specifications for Road and Bridge Construction. This product is approved for use on
Colorado Highways.

H H Digitally signed by Manjari K. Bhat
M anjarl K B hat Date: 2019.05.20 10:46:33 -06'00"

Per PEC: comments and/or post-approval requirements (if applicable):

CDOT Materials Engineer Signature on File.
Ed Trujillo PEC 05-31-2019

:(Expiration Date (YYYY-MM-DD 2023-12-07 |
PART 4

O Acceptable for use. Add to the Approved Products List (APL).
[The evaluation and acceptance of this product is intended for CDOT use. DO NOT USE for Advertising.]

[0 Rejected for use. Reason for rejection:

CDOT Materials Engineer, Printed Name CDOT Materials Engineer Signature Date
Craig Wieden PE llI

Page 2 of 2 CDOT Form #595  2/16




CrossTalk™
for Crosswalks

Status Light
The status light
flashes in sequence
with the first output,
letting you know the
flasher is active and
what rate it is flashing

Charging Light
Solar controller
status indicator
shows when the
battery is being
charged:

Green = Charged
Red = Charging

Solar Port
Port where the
solar is connected

Battery Light
Battery status light
for safe accurate
connections:

Mode Knob
Flash Pattern
setting (50/50,
90/10, wig-wag, etc)

HsliS stems, inc.

Tratfic Satety Frudu:ts Manufat:turer

LED 1,2,3,4

Load: 12V LED/ DC Communication Port/

flasher outputs/
switches (X4).

Green = Good Connection Maximum load

Red = Reverse-polarity

50W per output

Wireless Light
When lit, indicates

that a wireless device

in unit

RS-232

Laptop Hookup

Switch Attachment

- Where the Push Button
connects to CrossTalk — b——

Tel: 888-414-3003

Fax: 662-566-7123

Web: www.k-ksytems.com
Email: sales@k-ksystems.com

Signal Light

Other optional

connections:

« Moisture Sensor

- Water Level Sensor
« Motion Sensor

« Overspeed Sensor

Indicates the strength of
wireless signal during
communication.

Link Light

Indicates a wireless
connection when

lit.

Time Knob
Determines the

length of time in

either seconds, minutes,
or hours.

Scale Knob

Used as a multiplier

in combination with
the time above.

EX.

Time=10 sec

Scale=6

Beacon will stay on for
60 seconds (10 sec X 6)

Group Knob
Device groups; all

R devices with the same
GROUP setting can talk

to each other

Auto/On

Auto Setting runs
the time and scale
indicated. On setting
turns the beacons on
24/7.
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H&I‘S stems, inc.

Traffic Safety Prnducts Manufaﬂturar

Wirelessly control and monitor thousands
of beacons without walking out to the street.

Status Light
The status light flashes
in sequence with the
first output, letting you
know the flasher is

active and what rate :
it is flashing f_

Charging Light
Solar controller
status indicator
shows when the
battery is being
charged:

Green = Charged
Red = Charging

Solar Port -
Port where the
solar is connected

Net Address

Tel: 888-414-3003

Fax: 662-566-7123

Web: www.k-ksytems.com
Email: sales@k-ksystems.com

Wireless Light
When lit, indicates that a
wireless device in unit

— Signal Light
Indicates the strength of
wireless signal during

This allows you to
select the number of
different locations.

LED 1,2,3,4
Load: 12V LED/ DC
flasher outputs/
switches (X4).
Maximum load
50W per output

Battery Light

Battery status light

for safe accurate
connections:

Green = Good Connection
Red = Reverse-polarity

RS-232

Switch Attachment

Switch/dry-contact:
optional activation
« Moisture Sensor
- Water Level Sensor

communication.

Link Light
Indicates a wireless
connection when
lit.

Mode Knob

Device groups; All
devices with the same
MODE settting can
talk to each other.

o Push Button
« Motion Sensor
« Overspeed Sensor

Communication Port/

Laptop Hookup

—— Auto/On

Auto setting runs
the time indicated.
On setting turns the
beacons on

24/7.
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Chevron Curve Warning System

The CrossTalk CHEVRON curve-warning controller is Features & Speciﬁcations:
an advanced cellular / wireless lighting controller that » On-board 3G /4G cellular modem (master)
utlizes low-power radar triggering, MPPT solar, and easy » On-board long range 900MHz local-area wireless (node)

Each unit controls a bi-directional chevron sign with a » Programmable rotary switches for simplified field

“master” unit controlling all ON / flashing functionality configuration

and “node” units controlling multuple“grouped”chevron . pyjilt-in solar controller with Maximum Power-Point
signs. The radar connected unit

Tracking (MPPT) and 3-stage battery charging
detects on-coming vehicles Low-voltage disconnect (LVD) battery management
Optional GPS: concurrent reception of up to (3) GNSS
services (GPS, Galileo, GLONASS, BeiDou)

Real-Time Clock / Calendar (RTCQC).

Digital / PWM LED outputs (x4)

RS-232 serial port

Dry-contact / switch input - radar, rain sensor, etc.

\ A 4

and wirelessly signals the other
grouped chevron sign controllers
to come on sequentially

(or simultaneously) per the
user-specifed settings (e.g., flash

speed and duration).

Digital inputs (x2) - radar, rain sensor, optical sensor, etc.
Extended temperature operation: -40 to +85 deg C

\ A A A A A 4

4 HSH SVStE].TlS, INC. 8884143003 toll-free - 662.566.2025 phone - 662.566.7123 fax

Traffic Safety Products Manufacturer www.k-ksystems.com - sales@k-ksystems.com





Chevron Curve Warning System

Remote Connectivity & Control

K&K's cloud-based CrossTalk system allows our customers to remotely connect to CrossTalk CHEVRON systems from
almost anywhere and check on system status, change system settings, and monitor vital data such as battery & solar
voltage, input/output status, and GPS location (if GPS equipped) as well as collect other system data for future analysis.

Local

G (=3
=], = T <>

Devices to Access the Cellular
Cloud Based Software Data Link CrossTalk

System Functionality

The CrossTalk CHEVRON Curve Warning System uses a flexible master / node architecture allowing for multiple config-
urations and user-defined application settings. A low-power radar (or other triggering device) is connected to a master
unit which detects oncoming traffic and “triggers” the system to start the desired curve-warning signaling pattern and
timing. With a master unit installed on either end of the curve, the system detects oncoming traffic in both directions
and triggers the appropriate directional flash pattern on each wireless connected node.

(o © o o)

.
System Specifications
« Maximum distance between nodes: 1+miles
« Maximum number of nodes: 16 (standard system - up to 256 nodes for custom applications)
- Typical real-time data available: battery voltage, solar voltage, location (if GPS equipped), trigger count
« Optional system data & functions: alarm/data log of trigger events, text/email alarms
« Optional sensors: rain sensor (wet road conditions), optical sensor (vehicle detection)

< " H&H SVStemsl C. 687 Palmetto Rd.Tupelo, MS 38801 - 888.414.3003 toll-free « 662.566.7123 fax

Traffic Safety Products Manufacturer www.k-ksystems.com - sales@k-ksystems.com






Use "IN" 1 For "A" Sign
Use "IN" 2 For "B" Sign

. K & K Systems, inc. CrossTalk @ Wireless .
@ 888-414-3003  www.k-ksystems.com . @
o Signal
HR .
Chevron Time % 7Y%sec
1 10
MIN 227750°
;5 1 3
Scale e
M%7
NET /Mode  Group
Status 90/10 "A" Sign %0 *0% ,
. @ 90/10 "B" Signy 1 80/20 "A" Sign 15‘4 3 11‘4 W
@ Charging ® 80/20 "B" Sign % = @
XT-NET
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"B" Sign - "OUT" 2 or 4 Depending on Flash Rate

e

Optional
Second Sign
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Warning Sign

12VDC Battery

12VDC Battery

PROPRIETARY AND CONFIDENTIAL

INFORMATION CONTAINED IN
THIS DRAWING IS THE SOLE
PROPERTY OF K&K SYSTEMS.
REPRODUCTION IN PART OR
AS A WHOLE WITHOUT THE
WRITTEN PERMISSION OF
K&K SYSTEMS IS PROHIBITED.

K&K SYSTEMS, INC.

687 PALMETTO ROAD
TUPELO, MS 38801
888-414-3003
www.k-ksystems.com
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Traffic Safety Products Manufacturer
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Thank you for your business!

To Our Valued Customer,
K&K Systems, Inc. is excited that you have purchased our product.

Our company has been serving the traffic industry since 1997. Since that
time we have risen to become a leader in the traffic industry. We offer a
complete line of traffic safety products that include message boards, arrow
boards, radar speed monitors, solar school zone flashers, solar 24-hour
flashers and many other quality products that serve our industry today.

At K&K Systems, Inc., we strive to improve the quality of our products. We
are dedicated to the concept that our customers are our most valuable
resource. We strive to serve our customers as we would want to be served.

Tim Keith,
President

< :o HSH Systems, inc.

Traffic Safety Products Manufacturer
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INTRODUCTION

WHAT IS THE CROSSTALK

The CrossTalk is an Advanced, Solar-Powered Lighting Controller. On-board cellular tech-
nology provides a secure cloud server connection offering real-time access from almost
anywhere. Designed for multiple applications, CrossTalk controllers are used for a variety

of traffic & safety applications including school zone safety systems, bridge navigation
beacons, cross-walk / pedestrian systems, speed/radar systems and more. Utilizing solar
power and both cellular and short-range wireless connectivity, CrossTalk applications can be
setup quickly and provide more functionality and flexibility than traditional “wired” systems.
A single CrossTalk can control multiple nodes across an entire campus and provide web
connectivity for schedules, status monitoring, diagnostics, and real-time control.

The CrossTalk device is a rugged, integrated unit which provides a built-in solar control-
ler with Maximum Power-Point Tracking (MPPT), battery management with low-voltage
disconnect (LVD), on-board cellular connectivity (3G / 4G), short-range wireless (900MHz),
multi-function programmable lighting control, support for up to (4) beacons, auto-dim-
ming, and a scheduler all in one compact enclosure. CrossTalk units can be accessed and
configured with a desktop computer,

laptop computer, or any smart mobile
device with cellular service to control
a single sign or multiple signs in
multiple locations using K&K Sys-
tems, Inc. CrossTalk web-based,
cloud interface.
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NET ADDRESS
Each CrossTalk unit has a NET ADDR switch setting that provides each CrossTalk unit with a
unique network address (0-15) and which can be set easily by hand with no programming
required. This unique address allows other devices (laptops, desktop computers, etc.) to
communicate with a specific CrossTalk unit. This setting also allows the user to designate a
specific CrossTalk in a group as the primary link of communication to other CrossTalk con-
trollers. The NET ADDR for the primary
CrossTalk unit should be set to“zero” p Ty
(0). All other CrossTalk secondary ‘ " e
devices in that same group must have ‘ School 1 31
their own unique NET ADDR without | 6 4
\

Crossialll , owmus

 Ughting Controter ® sieual

duplication (1-15). — )m.,
‘ sTarus @ e PR

CHARGING @

GROUPING MULTIPLE ‘ LE8
CROSSTALK CONTROLLERS ™~ NET ADDR
A single CrossTalk controller can monitor and control Ny 2 o
up to 15 additional CrossTalk units (for a total of 16 g 1
units in a“group”). In addition to the NET ADDR switch @ . >
each CrossTalk unit also has a GROUP switch (0-15) i

which allows CrossTalk units to be “grouped” together.

All devices with same group number can communicate with each other. This grouping func-
tion allows multiple, separate CrossTalk applications to operate in the same general location
(e.g, multiple cross-walks or schools on the same street) yet provide independent control of

each CrossTalk“group”

In most school lighting applications, for example, their is a designated “primary” CrossTalk
unit (the unit typically equipped with a cellular modem) and one or more “secondary”
CrossTalk units. The secondary units will receive instructions from and be managed by the
primary CrossTalk unit. As noted above, the NET ADDR for the primary CrossTalk unit should
be set to“zero” (0). All other CrossTalk secondary devices in that same group must have their
own unique NET ADDR without duplication (1-15). To associate or “group” the primary unit
with the secondary units set the GROUP switch to the same setting for all units.





¢

CROSSTALK ONLINE MANUAL

To start using the CrossTalk online options, access the login page located at:
http://www.kkCrossTalk.com/

In the main menu of the website you will see six quick link tabs including the login tab on
the right side. These tabs have detailed information on how the CrossTalk operates and how
it communicates through both internet (long range) and radio (short range).

Upon accessing the login tab, you will be taken to a new screen that prompts you to enter a

username and password that is provided by K&K Systems. Below is the link to quickly access

the login screen without going through the homepage.
http://www.kkCrossTalk.com/XTLOGIN.php

Get More Information
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The Locations menu is the default page upon login. The available units are listed in the
window. The default name of each unit will be displayed. However, the names can be
changed at any time to specify units or to better locate them.

In the Description column the information can be edited for details that will differentiate
that device from others in the same area.

ID/IP/PORT
The Device ID/IP/Port column displays the information used to communicate to the device
via the online server. Although the information can be edited, it should not be changed
unless needed for changing units or IP settings. Please contact of a K&K Systems Customer
Representative to assist in the event changes need to be made.

PROFILE
The Schedule Profile column allows the user to set/change schedules of each unit. Most
units will use the same schedule if they are in the same Group (i.e.: school zone). If different
schedules are required, create a new schedule and select the specific units that will use that
schedule.

ICON
The status icon provides a quick link to see the condition of each unit's components func-
tioning status. Click the icon to inspect Lights/Beacons, Battery Voltage, Solar Voltage, Date,
Time, Group, Net Address, Last Schedule, and number of times the Modem has reset itself.





Locations Schedule Profiles

Schedule Profiles (=
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Add

The Schedule Profiles tab in the main menu displays (3) three options tiled vertically on the
left side that allows the user to create, delete, and copy schedules. New units will need to
have a schedule created. To create a new schedule simply:

1. Click the Create button to begin.

2. Edit the default schedule Name to better identify the specific schedule.
(example: School Year 2017).

3. Edit the default Description to better describe the schedule.
(example: Regular Day).

4.The Schedule column gives (2) two options for either Standard or Holiday. Select the
appropriate button for the schedule being created.

5.In the selected option pop-up window, select start and end dates. Set the time of day and
the duration for unit components to activate. Select the days of the week. Click the Save.
Details on pages 8 and 9.

6.The Exceptions column is used for days when the schedule is different than normal
(i.e.: schools early release days). The Overlay STD option runs the Standard schedule with
the Exception schedule.
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STANDARD SCHEDULE
Add events to activate the beacons for a set amount of time on specific days.
1. Select Start and End dates of the event. (i.e.: school year)
2. Set the Time of day
3. Set the Duration for activation.
4. Select the Days of the Week.
5. Click the Save button.

(N S ubal B 6N

L Start date:| 0132017 3
Enddate: | DaNIE7 3

| AddEven |

Delete Event

HOLIDAY SCHEDULE
Add holidays to activate the beacons for a set amount of time on specific days.
1.Click Add Event

2. Set Event (Holiday) name

3.Set the Start Date.

4. Set the End Date.
5. Click the Save button.
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COMMANDER

The Commander tab in the CrossTalk main menu provides access to units.

Access to the devices for: e E
- Status: summary of functions
- INFO: detailed summary of specific w

elements of the unit such as Locaton Master

Hardware, Firmware, Device ID,

Date, Time, and Modem Reset Count merel
- Turn Lights ON: manually &) oeseir | soan
activate lights for a set time from il _

. Geldevice | INFOQ
5 minutes to 2 hours. Primarily used Bevicy

for troubleshooting or special

requirements. Lights automatically

turn off after the duration. Lights
- Turn Lights OFF: manual control to

deactivate. " Locations | ScheduleProfiles  Commander

Tunfghts  ON o0:00:18 »

Tunbghts  OFF

CLOCK

The Clock accesses the date and
time. The date and time shown
should match that of the device
being used to access the server.The Control | Clock  Schedules  Nebwork
Set Time/Date button can be used
to change the time sending the cor-
rect date and time to the CrossTalk in

Location Master .

Date  0&IN2M7

Tme 2 » 3 v 02 ¢ PM v

such cases as Daylight Savings time S D
change.

Locations Schedule Profiles Commander
SCHEDULES ot [

To change schedules click the

Schedules tab. Select the schedule T

to be updated by clicking the corre-

sponding box. The default is the All Locaion [ Maswr

option. Click the Update Schedules Control  Clock | Schedules  Nebwork
button. Before updating all Schedules .

to the CrossTalk, it is recommended (;. “ Haliday

that the previous schedules be cleared. Bl o S

Update Schedules
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NETWORK M

This window gives the user the
ability to communicate from the
web-based server to master unit(s) Control | Clock | Schedules | Wetwark
and the surrounding units. Utilizing
radio communication, the CrossTalk
does not have the ability to commu-
nicate directly to the Server. By using
the (radio) short range (900Mhz), the
master CrossTalk access the other
units in the Group and send a status
message back to the server for the
user to review.

Location Master v

Maimum Net Atdr 3w
Devics tmssid (sec) i

Nebwork Scan

To use the Network tab, select the Location (i.e.: Master) at the top and then select the
Maximum Net Address (default: 3) and the Device Time Out (default: 1 second). When
communicating with only 1 other CrossTalk, the default (3) should be left as is.

NETWORK SCAN

Click the Network Scan button after
selections are made. As the CrossTalk S
communicates with other local

CrossTalks, the status of each device Commandsrs

that has been contacted is displayed Lesation Heaseer

in the lower window. The first
number following DEV is the Group

Locations Schedube Profifes Commandeér

Contral Clock Schadulss Ketwuork

number set on the device whereas MaoimambetAdr 3 v
the second number will be the Net Device tmest (s} |1 ®
Address that is also set on the device e

by dial.

(i.e.: DEV00, DEVO1, DEV02, DEV03).
The Status shown in the Network

Scan will list the Battery Voltage, v
Solar Voltage, and status of the lights Ll g
if on or off. BEVES: -

DEWVTM: —
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K=K Systems, inc.

Traffic Safety Products Manufacturer

687 Palmetto Rd.
Tupelo, Mississippi 38801

office: 662.566.2025
fax :662.566.7123
toll-free: 888.414.3003

email: sales@k-ksystems.com
www.k-ksystems.com
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10/3/2018 Product - K & K Systems, Highlighted Sign

K & K Systems, Highlighted Sign

by K & K Systems (Manufacturer Website)
Model: MSAS-MUTCD

https://fdotwp1.dot.state.fl.us/ApprovedProductList/Products/Index/5047 2/3





10/3/2018 Product - K & K Systems, Highlighted Sign

Active APL Certifications
« 700-027-002 (Approval Date: 10/9/2017)

Product Types
« llluminated Sign - Highlighted Sign

Limitations

There are no items to display.

Documents
There are no items to display.

Comments
There are no items to display.

Contacts

Timothy Keith

687 Palmetto Road
Tupelo, MS 38801

(888) 414-3003
timothy@k-ksystems.com

Report Product Deficiency |

Other products in product type llluminated Sign - Highlighted Sign

https://fdotwp1.dot.state fl.us/ApprovedProductList/Products/Index/5047 313





10/3/2018 Product - K & K Systems, Highlighted Sign

https://fdotwp1.dot.state.flus/ApprovedProductList/Products/Index/5047 1/3






10/3/2018 Product - K & K Systems, Sign Beacon (School Zone)

‘ ;‘_u‘u

S’N
Doz rvesHET|
Manufactured in confe O Wil

K & K Systems, Sign Beacon (School Zone)

by K & K Systems (Manufacturer Website)
Model: 112-D12, 112-S§12

https://fdotwp1.dot.state.fl.us/ApprovedProduciList/Products/Index/5022






10/3/2018 Product - K & K Systems, Sign Beacon (School Zone)

Active APL Certifications
» 700-026-015 (Approval Date: 9/6/2017)

Product Types
» Sign Beacon

Limitations
There are no items to display.

Documents
There are no items to display.

Comments
» Solar Powered School Zone Flashing Beacon, Double or Single 12 inch LED Signal, One 12V 55Ah
Battery

Contacts

Timothy Keith

687 Palmetto Road
Tupelo, MS 38801

(888) 414-3003
timothy@k-ksystems.com

Report Product Deficiency |

Other products in product type Sign Beacon

hitps:/ffdotwp1.dot.state.fl.us/ApprovedProductList/Products/index/5022 3/3
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and return.

Remote control
works uptoa
distance of 700 feet

EMERGENCY WARNING SYSTEM

K&K Systems'Sign Alert™ Emergency Warning Systems are designed to
be activated only in emergency situations. Emergency vehicles such as
fire trucks and ambulances must have the capability to leave their base
quickly and safely. The Emergency Warning System allows personnel to
activate the Sign Alert using the a wireless remote control which alerts

 traffic to emergency vehicles.

The K&K Systems Emergency Warning Sign Alert comes standard with a
remote control that works up to a distance of 700 feet. The remote control
communicates wirelessly with up to 4 sign

alerts via the CrossTalk controller located

- inthe control box. Once the “on” button
“is pushed, the Sign Alert will flash for

the programmed amount of time
allowing quick and easy departure

FEATURES

» Simple installation

» Solar powered

» Visible day and night

» Smart solar charger

» Automatic light output for maximum efficiency
» Super bright LEDs

» Compact battery box

» Ultra slim design

» Remote controlled

» Weather proof enclosure





} 4 EMERGENCY WARNING SYSTE
’ WITH KEY FOB ACTIVATION

Solar Powered Technology allows this system to operate virtually anywhere. K&K solar panels utilize the most up
to date solar technology and electronics to maintain power levels through rain, sleet, heavy snow or strong winds. Built-in
blocking diode prevents the reverse flow of electricity. Equipped with a heavy-duty aluminum frame for weather-resistant
performance. The Control Box is constructed of aluminum and designed to securely hold the solar panel and protect its
contents from the elements.

Reflective Sign Material High intensity signage and
MUTCD compliant. Can be upgraded to Diamond Grade

Ultra Bright LED Lighting are the brightestin the
industry and are completely weather proof. The LEDs will adjust
brightness according to available light in order to conserve
energy and battery life and maximize brightness. Adjust the
flash rate from 50/50 to 90/10 duty cycle.

CrossTalk Controller device is a compact, all-in-one

solar controller, flasher, auto-dimmer and scheduler that is
programmed using CrossLink from a central office or via
cellular service using a mobile device. The CrossTalk is located
inside the control cabinet under the solar panel. CrossTalk can
be used to control a single sign or multiple signs at multiple
locations by programming through the web-based software.

Benefits:

» All controls are enclosed in a protective aluminum control box located
under the solar panel.

» All wiring is concealed inside the sign to ensure protection.

> Wireless remote control can be conveniently located in
emergency vehicles, in base station, or on personnel.

» LED lighting for low energy consumption, but maximum light

output. ar¥
» CrossTalk provides for control of multiple sign alerts in @ '“
multiple locations from a desktop and/or mobile device. ®'

» Replacement battery can be purchased “off the shelf
» Multi-stage battery charger included.

» Lightweight design

» Easy Installation

To ensure protection, wiring
S t . is concealed inside the sign.
YSLEIILS, inc.

888.414.3003 toll-free + 662.566.2025 phone - 662.566.7123 fax

www.k-ksystems.com -« sales@k-ksystems.com Since 1997
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5 %

- activates the Sign Alert’s LEDs causing

-...system is deactivated once the water
~ level lowers below the sensor.

HIGH WATER SENSOR

K&K Systems’ Sign Alerts™ with the High Water Sensor
is'ideal for locations that are prone to conditions where
flooding can occur resulting in traffic accidents or
emergencies. With K&K High Water Sensor drivers are

v, warned of flooding conditions in advance of the area.
. The operation is simple. When the water level rises above

the sensor the High Water Sensor

them to flash to caution drivers. The

H—
H

A\

/ HIGH \|

A\ WATER
) 4

FEATURES

» Automatic Iith output for maximum efficiency
» Weatherproof endosure

» Superbright LEDs

» Ultra slim design

» Simple installation

» Solar powered

» Visible day and night

» Smart solar charger

» Compact battery box





)  HIGH WATER SENSOR
4 SICN ALERT™

SYSTEM ﬂ%{
Reflective Sign

High intensity signage’ andMUTCD
compliant. Can be upgradedto Diamond
Grade.

Ultra-Bright LEDs

Sign Alert’s ultra bright LEDs are some
of the brightest in the industry and are
completely weather proof. The LEDs will
adjust brightness according to available
light'in order to conserve énergy and
battery life and maximize brightness. They
allow for adjustableflash rates from 50/50
t0'90/10 duty cycle.

i Clean
® Construction
Design

All wires are completely
hidden in the routed out,
endosed back of the sign

Solar Powered

With solar technology, this system can
virtually be placed anywhere. With the
“off the shelf” 18 amp battery and smart
controtler housed behind the 20 watts
solar panel, installation is a snap.

High Water Sensor

High Water sensor detects the first sign
of rising water levels and triggers the
LEDs to flash in order to warn drivers to
use caution in the areas with high
water levels.

« All controls hidden behind solar panel

+ 20 wattsolar panel
+ Off-the-shelf 18 amp battery
+ Multi-stage battery charger

+ Maximum power point tracking

+ Adjustable duty cyde
« Smart controller

+ Light weight design
0 K=K Systems, inc.

Traffic Safety Pruducts Manufacturer

888.414.3003 toll-free « 662.566.2025 phone « 662.566.7123 fax
www.k-ksystems.com - sales@k-ksystems.com

Since 1997
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Solar
Sign Alert Systems

Solar-Powered LED Inserts for Highway Signs

Brighter signs mean safer roads.

K&K Systems’Solar Sign Alert Systems are powered by a solar
panel and designed to enhance the visibility of highway signs in
any weather conditions to increase road safety. With Sign Alert’s
ultra-bright LEDs, drivers are cautioned in advanced of dangerous
intersections or curves, hazardous road conditions, or entering
work zones or school zones and much more, K&K's smart control-
ler allows our sign alert systems to preserve energy and battery
life with its auto-dimming feature while maintaining brightness.
K&K Sign Alert Systems paired with K&K SMART Add-Ons can be
activated using our moisture sensor, radar sensor, high water
sensor, push button, key fob remote, or by using any one of our
timing systems such as the CrossTalk. Any sign can be a Sign Alert!
Download our Sign Alert app for Apple
or Android to build your own Sign Alert
and get an instant quote.

K&K Systems, Inc. has been serving the traffic industry since 1997.
Since that time we have become a leader in the traffic safety
industry. K&K Systems offers a complete line of traffic safety prod-
ucts that include solar beacons, variable message boards, arrow
boards, radar speed monitors, solar school zone flashers, solar
24-hour stop beacons, solar 24-hour warning flashers, and many
other quality products that serve our industry today.

Should K&K not have a system that meets your needs, we will
custom design a system to meet your specifications.





Solar Stop Sign Alert, Solar Yield Sign Alert, Solar Wrong
Way Sign Alert, and many more! K&K Systems can make
any sign a Sign Alert Sign. If you don't see a sign you need,
contact our sales department for a product quote.
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Warning Signs

Solar Warning Sign Alert Systems are perfect for
enhancning any warning sign. Our advanced
Warning Sign Alert Systems are equipped with
high-intensity, optimized LED inserts to enhance
the signs visibility and create advanced warning

to drivers. In addition, our warning signs can be
activated using any of the available add-on devices
located on the back of this brochure,
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School Signs

K&K Systems' Solar School Sign Alerts feature high-intensity LEDs that

can be programmed to activate during specific times of the day to reflect

when students are present using one of three methods:

« 7-Day Timer

« CrossLink which allows users to schedule times wirelessly via
computer for a single location.

«Web-Based which allows users to schedule or activate multiple sign
alerts at multiple locations.

Our timer-activated systems are easy to use no matter the system you

choose. See the back page for more information.

ScHooL

30°x 30"
36" 36"

K&K Systems’Solar Alerts Construction Warning Signs are designed for
areas that are under long-term or short-term construction. They alert
vehicular traffic to use extreme caution when approaching the area due
to working personnel and equipment, changing road surfaces, as well as,
lane or route reconfigurations. Our high-intensity signage is optimized
with LED inserts that enhance the visibility of the sign to provide an
advanced systems that can be activated using any of the options on the
back of this brochure.






Remote Activator pesigned for
areas that need hazard beacons to be acti-
vated only in emergency situations such

as fire stations, ambulance bases and

other emergency vehicle facilities, Using

L the system's wireless remote control,
emergency personnel can activate the

' beacons to alert traffic to use extreme
caution when approaching area.

&
v

Moisture Sensor the moisture
5 sensor activates the sign alerts when it detects
moisture, The system deactivates when wet
conditions subside. This system is ideal
for locations known for moist condi-
. tions that could cause traffic accidents
® due to slippery roads.

¥ High Water Sensor kaksystems

VY Sign Alerts can be equipped with a high water
W WATER, sensor for locations known for flooding. When
‘ ; 4 water levels rise above the sensor, the

- Sign Alerts LEDs are activated. The
system is deactivated once the water
level lowers below the sensor.

% Radar Activated Sensor
L/ J Exercise paths that intersect with roads,
“‘ / \ // roadways that wildlife frequently cross, golf
\ cart crossings and more utilize the K&K Sign
| Alerts with radar-activated senors, When
| the radar sensor detects movement
L within close proximity of the road, the
warning LEDs will activate. The
| system deactivates when no
' movement is detected.

‘ & Systems, inc.

’ Traffic Safety Products Manufacturer

I}rIISSTa“l K&K Systems’ CrossTalk

device is a compact, all-in-one solar

SEREeL| controller, flasher, auto-dimmer and
i scheduler that is programmed using

CrossLink or cellular service. The
CrossTalk is located inside the control
cabinet. CrossTalk can be used from a

central office to control a single sign
or multiple signs at multiple
locations by programming through
the web interface .

ﬂl‘ﬂSSl.lIlll CrossLink is a USB-connected

device that works in combination with K&K
Systems’ CrossTalk to control and program
alert signs directly from your computer
using K&K Systems'software. Program sign
alerts flashing schedule for an entire year for
school zones and other facilities that have
set hours easily and quickly.

= CrossTalk CrossWalk

Designed for pedestrian street crossings where
/,x\
¥

people need to cross safely. Pedestrians
simply press the button to activate the CrossTalk
device located inside the control cabinet. The
CrossTalk tells the sign alert to activate and
E — . communicates wirelessly to the unit
M [esssEmR = L on the opposite side of the street to
Pl ™ '.:2_ l %ﬁ activate that sign alert. The sign will
' " __‘-.w‘f_; ¥ flash/activate for the programmed

S amount of time.

i 0

i
1

888.414.3003 toll-free [#] E}
662.566.2025 phone « 662.566.7123 fax
www.k-ksystems.com « sales@k-ksystems.com [=] i
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K&K Systems Inc.
687 Palmetto Road
Tupelo, MS 38801

1-888-414-3003
www.k-ksystems.com

Item # Description
OPTIONS - Sign Alerts

ADDSW Add additional 5W solar panel

ADD10W Additional 10 watt solar panel.

ADD20W Additional 20 watt solar panel.

ADD30W Additional 30 watt solar panel

ADD40W Additional 40 watt solar panel

ADDSOW Additional 80 watt solar panel.

BAT-12-18A |18 amp, 12V, AGM battery; Dimensions: 7.13"x2.99"x6.54"
BOLLARD Bollard - Height: 42"
BPMS Bollard Pedestrian Motion Sensor
DDB Drop-down box for controller. (Controller not included.)
DED-LED Deduct 12" LED and housing
SA-ACPower |Take away solar power pack and battery and add AC power supply and cabinet.

SA-SUB Substitute red, or amber/yellow LED's for white
SA-AG Anti-graffiti coating
SA-DG Use Diamond Grade sheeting instead of High Intensity sheeting.
SA-12R Add Red, 12" Beacon with additional solar, battery and larger cabinet (if needed).
SA-12A Add Amber, 12" Beacon with additional solar, battery and larger cabinet (if needed).

SA-RRFB Add Rectangular Rapid Flashing Beacons with additional 5 watts of solar, 18A battery and two space cabinet.

OPTIONS - Controls

ASC-M-SC-1

One (1) year Service Plan for cloud based cell service based on a maximum 3 MB per cellular account per
month. To be used with School lights.

ASC-S-SC-1

One (1) year Service Plan for school slave unit - requires ASC-M-SC to send information to unit.

Crosslink-USB-1

USB Control Module with 900 mhz radio for programming crosstalks. (for use with units with radio only)
Crosstalk Computer Software (CT-Computer-SW) required to operate. Approx. 1500 feet range.

CrossTalk-4

Radio - wireless; 900 mhz radio (Approximate 1500 feet range)

CrossTalk-7

Cell - modem use only. Cloud based.

CrossTalk-10

Cell - modem; Wireless radio; 900 mhz radio (Approximate 1500 feet range)

CrossTalk-CW-4

Radio - wireless; 900 mhz radio (Approximatel500 feet range); time and scale switches

CrossTalk-CW-10

Cell - modem; Wireless radio; 900 mhz radio (Approximate 1500 feet range); time and scale switches

CrossTalk-CWR

Radio - wireless; 900 mhz radio (Approximate 1500 feet range); time and scale switches with added 433 mhz
radio and remote.

CWKF-433-4  |Key Fob remotefor Crosstalk/CW-4 for powering unit on; 700 ft line-of-sight range.
DED-PT7 Deduct programmable 7 day timer.
DED-SPLASHER |Deduct Splasher.
High Water Sensor - 12V epoxy-coated sensor; housed in high impact PVC construction; will detect any
HWS ) Y

conductive non-flammable liquid.

KK-SRC In house control station with Crosstalk-CW-4 controller. Approximate 1500 ft radio. 12v power supply;
momentary push-button switch; LED light when powered on. Adjustable timer.

MS Moisture Sensor- Dual 12V epoxy-coated sensors; no mechanical parts; triggered by a moisture bridge across

the sensor contacts. (for CrossTalk or SPLasher)






OPTIONS - Controls continued

CrosswalkPush button- Momentary switch normally off; 6-36V DC; heavy duty long life switch.

IFLE Subassembly. (for CrossTalk or SPLasher)
PBDL-K Upgrade to bulldog pushbutton with sign and holder.
PBS-K Upgrade to three (3) LED Push Button Station.
PBSVB-K Upgrade to three (3) LED Push Button Station with voice box (English or Spanish)
Radar Radar for Vehicles. Speed range: 5-99 mph. Also can be set for KPH
Radar-P Radar for Pedestrians. Speed range: .5-38 mph.
Radar-TM Radar for Towmotor. Speed range: .2-16 mph.
Radar-SS Radar Speed Selector switch designed to set threshold to trigger radar. Set in 5 mph increments.
SWK Switch, key operated.
SWXP Microwave motion detector that detects pedestrians standing curbside and triggers a flasher switch.
TC26-B Microwave motion detector that detects oncoming vehicles and triggers operation of a flasher switch.

Mounting Poles - Options

COMPLETE 11' SPUN POLE KIT TO INCLUDE ALL MOUNTING HARDWARE. 11' crash tested 4"

CCTR-11 round aluminum spun pole with pedestal base, top cap, anchor bolts, signal mount and control box mount.
COMPLETE 12' SPUN POLE KIT TO INCLUDE ALL MOUNTING HARDWARE. 12’ crash tested 4"
CCTR-12 . . .
round aluminum spun pole with pedestal base, top cap, anchor bolts, signal mount and control box mount.
COMPLETE 14' SPUN POLE KIT TO INCLUDE ALL MOUNTING HARDWARE. 14' crash tested 4"
CCTR-14 . . .
round aluminum spun pole with pedestal base, top cap, anchor bolts, signal mount and control box mount.
COMPLETE 15' SPUN POLE KIT TO INCLUDE ALL MOUNTING HARDWARE. 15' crash tested 4"
CCTR-15 . . .
round aluminum spun pole with pedestal base, top cap, anchor bolts, signal mount and control box mount.
CCTR-20 COMPLETE 20' SPUN POLE KIT TO INCLUDE ALL MOUNTING HARDWARE. 20' crash tested 4"

round aluminum spun pole with pedestal base, top cap, anchor bolts, signal mount and control box mount.

CCTR-GALR-12

COMPLETE 12' GALVANIZED ROUND POST KIT TO INCLUDE ALL MOUNTING HARDWARE. 12'
2 3/8 OD crash tested pole with socket base (27" to include wedge); sign brackets (set of 2 per sign).

COMPLETE 12' GALVANIZED SQUARE POST KIT TO INCLUDE ALL MOUNTING HARDWARE. 12’

CCTS-12-2 crash tested 14 gauge; 2" with prepunched holes; 3' base (12 gauge; 2.25 " with bolt); 5/16 x 2 1/2" bolt (set
of 2 per sign).
COMPLETE 12' GALVANIZED U-CHANNEL POST TO INCLUDE ALL MOUNTING HARDWARE. 12'
CCTUC-12 31b crash tested u-channel post with 3' 31b u-channel post base (galvanized) and lap splice system (joins base
post to top post. 5/16 x 2 1/2" bolt (set of 2 per sign).
CTR-MB Mounting hardware per cabinet (if K&K CTR pole not purchased) to include: pole plate with set screw; 1 1/2"
nipple; tristud elbow with set screw; rubber washer and box bracket.
Mounting hardware per head (if K&K CTR pole not purchased) to include: pole plate with set screw; 6"
CTR-MH . ; .
nipple; tristud elbow with set screw.
CTR-PC Pole collar to strengthen CTR pole base connection.
CTR-UBB Mounting hardware for box (U-bolt) Two (2) required.
CTR-UBH Mounting hardware for head (U-bolt).
Drive base (foundation anchor) for pedestal base, 4" fins x 42" ht. (8" diameter), top plate with mounting
DB-4-42 bolts
Drive base (foundation anchor) for pedestal base, 4" fins x 48" ht. (8" diameter), top plate with mounting
DB-4-48 bolts
DB-4-60 Drive base (foundation anchor) for pedestal base, 4" fins x 60" ht. (8" diameter), top plate with mounting

bolts.
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Slgn Alert™ Warning Signs

K&K Systems’ Sign Alert™ Warning Signs are designed to warn drivers of dangerous curves, intersections, or
crossings and to caution drivers when approaching these areas. Ultra-bright LEDs bring the sign to life at night
when drivers might not otherwise know they are approaching dangerous roadways. Whether in congested

cities, or on rural and remote roadways, K&K Systems’ Sign Alert Warning Signs are visible in all weather
conditions.

Warning Sign Alert Systems operate 24 hours a day - 7 days a week
with our auto dimming and multi-stage battery charger features
built into our smart controller. Our Sign Alert Systems have

multiple options available to enhance their performance and to
increase safety.

DANGEROUS
INTERSECTION

FEATURES

« Simple installation « Compact battery box

« Solar powered « Ultra slim design
«Visible day and night  + Automatic light output
« Super bright LEDs for maximum efficiency

/DANGEROUS ' DANGEROUS

INTERSECTION INTERSECTION,,
. V. _ /

N

Upgrade K&K Sign Alert Warning Sign from four ultra bright
LEDs to eight ultra-bright LEDs for an even more illuminating sign

*Shown on Round
that is sure to give drivers advance warning of dangerous road conditions.

aluminum pole.
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Sign Alert™ Warning Signs

Solar Powered

With solar technology, this system can virtually be NSESNTERESSRARART
placed anywhere off the grid. With the “off the shelf”
battery and smart controller housed behind the solar
panel, installation is a snap.

*Shown on Round
aluminum pole.

Reflective Sign
High intensity signage and MUTCD
compliant. Can be upgraded to Diamond
Grade.

Ultra-Bright LEDs o) DANGEROUS
Our ultra bright LEDs are one of the brightest in the INTERSECTION

industry and are completely weather proof. The LEDs
will adjust brightness according to available light in
order to conserve energy and battery life and maxi-
mize brightness.

« All controls hidden « Light weight design
behind solar panel « Multi-stage battery
« Off the shelf battery charger

« Smart controller
« Maximum power point
tracking

Radar Detector : to activate the
Sign Alert’s LEDs only when traffic
is approaching the sign.

Diamond Grade Sheeting: for
optimal reflectivity.

Additional LEDs: to increase
sign’s brightness and effectiveness,
increase the number of LEDs from
four to eight.

Compact Battery Cabinet Optional Upgrades i !
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Drive Self-tapping screws through
side of Bands and into post to
prevent unwanted rotation and
slipping of Solar Panel.
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Drive Self-tapping screws through
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slipping of Solar Panel.

Tools Required

— =
Impact Driver 3
or Drill k. {
with %s" Socket

(for self-tapping screws) % C

)

NGt e (Cj(L)(B) (c5 ([)(B) - k’é’)” I

%6" Nut Driver

or Flathead Screwdriver
(for Bands)

— : ]

A) %" x 4-%2" All-thread bolts 4)

4" Wrench and

I
[¢ (G)  4-%."Bands 4) ©
Y (B) %" Washers (8) (F)  Self-tapping screws (4) X =
Ratchet with 72" Socket © % Nuts @ (8) %’ Washers @ SVS‘tE]_T]S inc. &
(D) 4"mounting brackets (square post only) (2) (H) 6" x %" All-thread bolts ) ! £
> O (E)  2"bands 2 (E)  1-"Pre-threaded Mounting Brackets ~ (2) s
< (F)  Self-tapping screws () www.k-k: ms.com 2
S 0 "Lock Washers systems.co 3

Office (888) 414-3003












GORRRDBmRRG 0009
TR AANY

4
e oSN

Building the most advanced
and reliable school zone
safety products that make

installation and management

S C H O O L simple isn't a job --

LIMIT

35

WHEN
FLASHING

According to the National Highway Safety Administration (NHTSA), accidents
involving pedestrians occur around the hours when students are traveling

to and from school. With about 82 million grade school students and over 18
million college students enrolled in U.S. schools, every city and school must
make providing safe school routes a priority. Traffic in and around schools can
be heavy and drivers often don't notice the lower speed limits or cross walks.
For this reason, K&K Systems’ provides traffic safety systems that alert drivers
and bring attention to school zones. In addition, our school sign systems have
been tested and meet federal requirements in many areas.

Meets the Safe Routes to School (SRTS) infrastructure funding models.
NCHRP 350 Crash Tested and Accepted

Meet ITE & MUTCD requirements

NEMA T2 Tested and Approved.

K&K Systems, Inc. has been serving the traffic industry since 1997. Since that

time we have become a leader in the traffic safety industry. K&K Systems offers
a complete line of traffic safety products that include solar beacons, solar
school zone flashers, solar 24-hour stop beacons, solar 24-hour warning flash-
ers, radar speed monitors, variable message boards, arrow boards, and many
other quality products that serve the traffic safety industry.

Should K&K not have a system that meets your needs, we will custom design a
system to meet your specifications.
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SCHOOL ZONE SYSTEMS

LED Beacons or LED Inserts.
Products for Ultra-Bright Solutions.

K&K Systems provides ultra-bright, solar powered solutions
to alert drivers in school zones. We realize that school zone
signs have a lot of competition to be seen in the multitude
of signs, banners, and other things along our roads. For this
reason, we utilize ultra-bright LED technology which have
low power consumption and longevity in both our
traditional beacon systems and our innovative, cost saving
sign alert systems.

<« Traditional Beacons Sign Alert with LED Inserts P>
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Similar to the 365-Day Timer, the 7-Day Timer module allows you to set the days and times of day that
sign beacons are activated, but only on a week long basis. Our Eco Beacons are designed with the control

K . 7-Day Timer we utilize the economical 7-Day Timer in our Eco Systems for greater cost savings.
B box located under the solar panel at the top of the sign pole. Drop down control box available.

ugun 365-Day Timer thekax Systems School Zone standard sign system is equipped with a
BauS 365-Day Programmable Timer module that allows you to set the days and times of day that beacons are

activated on your signs. The time is located in a drop down control box on each sign for manual control.
The advantages of the 365-Day Timer is that regular days and holidays alike can be programmed for the a
complete year.

cI'IlSSlIIIk CrossLink is a USB-connected device that works in combination with K&K Systems’ CrossTalk to
control and program alert signs directly from your computer using K&K Systems’ software. CrossLink allows an
entire school year to be programmed easily and quickly.

ﬂI‘IISSTall( The CrossTalk is an Advanced, Solar-Powered Lighting Controller. It is designed for
school zone safety systems, cross-walk / pedestrian systems, speed/radar systems and more. Utilizing
solar power with both cellular and short-range wireless connectivity, CrossTalk applications can be setup
quickly and provide more functionality and flexibility than traditional “wired” systems.

See the CrossTalk section in this brochure for more information.
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Efficient. Bright. Wireless.

We understand that pedestrians trust their safety to street crossing signs.
That's why we take the utmost care to use only high-intensity LEDs in our
traditional beacons, sign alerts, and RRFBs (Rectangular Rapid Flashing
Beacon) which are exceptionally noticeable by drivers day and night.
Our solar panels are the most up-to-date technology with

electronics to maintain power levels through rain, shine, sleet, or

snow. LEDs have a long life expectancy and consume less

energy than conventional bulbs. Our 12" high solar flashing

beacons enhance the visibility of pedestrian crosswalks.

Push Button activation puts safety at the pedestrians’fingertips.

It wirelessly activates the beacons via the CrossTalk Controller

to flash for a preprogrammed amount of time. Learn more
about the advantages of the CrossTalk CrossWalk below.

The RRFB has proven to increase safety and yield rates at
uncontrolled crosswalks. Their amber color and quick flash
pattern make them easily visible in difficult night-time lighting
conditions such as headlight glare and wet roads. According to a study by
the National Highway Traffic Safety Administration, RRFBs were found to
increase the effectiveness in causing drivers to yield to pedestrians from
0-26% to 72-96%.

CrossTalk CrossWalk GO0 SWS T

The CrossTalk CrossWalk is an efficient and cost saving solution to crosswalk sign alert function.

M GrOSTAL ) et The CrossTalk CrossWalk Controller is designed for pedestrian crossings with signs on both sides of
o _0 : the street. It allows communication between the signs wirelessly, as opposed to traditional wired
il systems that requires boring under the street and running the wire to pair crosswalk signs. The
g i mg.f CrossTalk CrossWalk uses a radio frequency to activate both signs for the set amount of time when a

pedestrian simply presses the Push Button.

71

Setting the amount of time that the LEDs will flash on the CrossTalk CrossWalk is a snap.

Simply turn the timing dials to the desired amount of time in seconds, minutes, or hours ﬂ
and set the scale, which is a multipler, and you're set. For example, to set the sign alert \ /
LEDs to flash for 30 seconds, turn the “TIME" dial to the “30” on the SEC (seconds) side
and set the “SCALE" dial to“1”. It’s just that easy. \n.
gl:
Contact us for information about other time and cost saving traffic safety solutions.






GrossTalk:

An Intelligent Controller to Simplify Safety

The CrossTalk is a rugged, integrated, compact, all-in-one
advanced, solar powered lighting controller, flasher,
auto-dimmer and scheduler. On-board cellular
technology provides a secure cloud server connection
offering real-time access from virtually anywhere.

Control from Anywhere CrossTalk units can be accessed and configured with a desktop computer, laptop
computer, or any smart mobile device with cellular service to control a single sign or multiple signs in multiple locations
using K&K Systems, Inc. CrossTalk web-based, cloud interface.

One Device with Many Applications Designed for multiple applications, CrossTalk controllers are used for
a variety of traffic & safety applications including school zone safety systems, bridge navigation beacons, cross walks,
speed/radar systems and more.

More Flexibility and Functionality Solar power provides more functionality and flexibility than traditional
“wired"” systems. CrossTalk applications can be setup quickly utilizing both cellular and short-range wireless connectivity
to control multiple nodes across an entire campus for scheduling, status monitoring, diagnostics, and real-time control.

Compact all-in-one unit
Solar powered
Control 24/7/365 with web-based interface
Control a single beacon or multiple beacons in multiple locations
Access via computer, smartphone or tablet automatically
Sends notifications via email and/or text message for:
- low battery
- sign orientation
- beacon failure
Standard maintenance-free sealed battery
Clean designed control box
Easy maintenance

CONITROEYVIONFEOR? IMIANAGE

Whether your system is one or one hundred signs.

K&K's cloud-based CrossTalk software allows you to remotely connect to
your CrossTalks school zone sign alerts from almost anywhere. Check
on system status, change system settings, and monitor vital data such
as battery & solar voltage, input/output status, and GPS location (if GPS
equipped) as well as collect other system data for future analysis from
the comfort of your office or on the go. While independent control of
each CrossTalk is always available, CrossTalks can be grouped which
allows you to set the functions for multiple signs without having to
program individual units.
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UPGRADE TO STRETCH YOUR BUDGET

K&K Systems’ School Zone Safety System replaces outdated, inefficient, technology with a system
that is not only cost efficient, but also saves time, labor, and maintenance costs. Our standard
system uses the 365-Day Timer that is set manually. For simplistic safety beacon control and
benefits throughout the entire district upgrade to the GrossTalk solar powered integrated,
compact all-in-one controller, flasher, auto-dimmer and scheduler.

BENEEIRS

Save Basic Component Costs - The CrossTalk easily adapts to any system without having to
replace components such as signs, beacons, control boxes or posts.

Save Time - Use the CrossTalk to program one or multiple signs in multiple locations from
virtually anywhere at any time with any device that has internet access (desktop computer,
laptop, tablet or smartphone).

Worry-Free - Set the schedule for a complete year including holidays and special events and
forget it with the CrossTalk. In special cases such an emergencies, your system’s schedule can
easily and quickly changed.

Save Money - Solar power and wireless connectivity means
no monthly electric bill.

Save Labor - Wireless connectivity means never having to bore
under roads, wiring, or wiring maintenance.

Save Maintenance Costs - The CrossTalk’s self monitoring feature
sends alerts to the managing technician via email and/or text for
low battery, sign orientation, and beacon failure. With only two
components (CrossTalk and battery) maintenance and repairs are
simple. We use a standard, maintenance-free, sealed battery that

can be purchased locally. Clean designed control box
means simple repairs

Should K&K not have a system that meets your needs, we will custom
design a system to meet your specifications

Competitor’s control box.

< Hs“ SVStEmSI 1I1C. 888.414.3003 toll-free « 662.566.2025 phone « 662.566.7123 fax

www.k-ksystems.com - sales@k-ksystems.com
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Traffic Safety Products Manufacturer Email: Sales@k-ksystems.com

Sign Alert™ Stop Sign

K&K Systems’ Sign Alert™ Stop Signs are designed for intersections that need enhanced visibility. Whether in
congested cities, or on rural and remote roadways, K&K Systems’ Sign Alert Stop Signs are used to enhance the
visibility at intersections that are considered dangerous due to obstructed view, inclement weather, and
right-of-way confusion. Sign Alert Systems are visible in all weather conditions with our ultra-bright LEDs.

Sign Alert Stop Signs operate 24 hours /7 days a week at top performance with our auto dimming and
multi-stage battery charger features built into our smart controller. Our Sign Alert Systems have the capability
to also be activated by our optional radar detector to flash only when vehicular traffic is approaching.

FEATU RES « Automatic light output < Super bright LEDs j_ “‘“\‘

« Simple installation for maximum efficiency

« Solar powered « Compact battery box s

+ Visible day and night < Ultra slim design

o '.':— lr—pl:l

——






} Hsu Tel:  888-414-3003
< " SVStemS , ]-D.C r:(b ‘évf‘)’;v‘;|6<6k57y1$2t:msc0m

Traffic Safety Products Manufacturer Email: Sales@k-ksystems.com

Sign Alert™ Stop Sign

With SPLasher technology, LED Sign
Inserts can be activated using optional
motion technology to only activate
when cars are approaching and can
be set to go off after your desired
preset threshold.

Solar Powered

With solar technology, this system can
virtually be placed anywhere off the grid.
With the “off the shelf” battery and smart
controller housed behind the solar panel,
installation is a snap.

Reflective Sign
High intensity signage and MUTCD

compliant. Can be upgraded to Diamond
Grade.

Ultra-Bright LEDs

Sign Alert’s ultra bright LEDs are one
of the brightest in the industry and are

« All controls hidden
behind solar panel

« Off the shelf battery

« Smart controller

Light weight design
Multi-stage battery

completely weather proof. The LEDs charger )
will adjust brightness according to « Maximum power point
available light in order to conserve tracking

energy and battery life and maximize
brightness. Adjust the flash rate from
50/50 to 90/10 duty cycle.

« Adjustable duty cycle

Back View

Compact Battery Cabinet

The back of the sign is a smooth Compact Battery Cabinet houses
sheet of aluminum, routed out on the SPLasher and the off-the-
the inside to completely enclose shelf battery under the solar

. *Shown on Round
and protect all wires. panel.

aluminum pole.
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MUTCD SIGN ALERT SYSTEMS For Signs up to 36" wide

Square Post mount U-Channel mount Round Post mount
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{ :0 KK oystems, inc.

Traffic Safety Products Manufacturer

MUTCD SOLAR SIGN ALERT SYSTEM REFERENCE CONTACTS:

Brent Beach

UDOT Region 4

CONTRACT/GRANT ANALYST II

708 South 100 West, Richfield UT 84701
bbeach@utah.gov, Cell (435) 896-0833, Fax(435) 896-6458

Sign Alerts are purchased from the Ohio State Contract.

Jordan Maas, P.E.
Transportation Engineer
ODOT District 2

317 E. Poe Road

Bowling Green, OH 43402
P: 419-373-4404
jordan.maas@dot.ohio.gov
Good For: SA (Crosswalks)

Jose Sanchez

Village of Wellington

14001 Pierson Road
Wellington, FL 33414
P:561-791-4065
jsanchez@wellingtonfl.gov
Good For: SA, EC0O-132-D12

Tim,

https://fdotwpl.dot.state.fl.us/ApprovedProductList/Products/Index/5047?searchTerm=K%20%26%20K
MSAS SIGN ALERT APPROVAL WITHOUT RESTRICTIONS

Rod Brooks
Specification and Product Evaluation Specialist

FDOT Traffic Engineering and Operations Office - TERL
2612 Springhill Road,
Tallahassee, FL 32305

687 Palmetto Road | Tupelo, MS 38801 | 888-414-3003 toll-free | 662-566-7123 fax
www.k-ksystems.com | sales@k-ksystems.com
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ALABAMA DEPARTMENT OF TRANSPORTATION
Bureau of Research and Development
1409 Coliseum Boulevard, Montgomery, Alabama 36130-3050
Phone: (334) 353-6940 FAX: (334) 353-6950
Internet: http://www.dot.state.al.us

Robert Bentley John R. Cooper
Govemor Transportation Director

October 14, 2014

Chip Phillips

K & K Systems, Inc.
687 Palmetto Road
Tupelo, MS 38801

Re:  PEB4167: MSAS MUTCD Sign Alert System

Dear Mr. Phillips:

On October 6, 2014, the Alabama Department of Transportation, Product Evaluation Board
(PEB) approved the product, MSAS MUTCD Sign Alert System. This product will be added to
the Department’s Materials, Sources, and Devices with Special Acceptance Requirements Manual
on List IV-2, Individual Traffic Signal Items under the heading Flashers-School/Warning.

If you have additional questions, please contact Ms. Michelle Owens or Ms. Kidada Dixon at
(334) 353-6940.

Sincerely,

Lamar S. Woodham, Jr., P.E./P [
Chairman, Product Evaluation Bbard

LSW/JWB/IMO/KCD/MAB

cc: Jeffrey Brown, Research & Development Bureau Chief






Russell R. McMurry, P.E., Commissioner GEORGIA DEPARTMENT OF TRANSPORTATION

One Georgia Center, 600 West Peachtree Street, NW
Atlanta, Georgia 30308
Telephone: (404) 631-1000

August 7, 2017

Mr. Chip Phillips

K & K Systems, Inc.
687 Palmetto Road
Tupelo, MS 38801

Dear Mr. Phillips:

Subject: New Products Evaluation Committee Action on K & K Systems, inc.
“MSAS MUTCD Sign Alert System” NPE # 1507-2

The New Products Evaluation Committee considered the subject product. The Committee determined
that this product is site specific and should be evaluated on a “Project to Project” basis. Project
submittals at this time, should be sent to the Georgia Department of Transportation Office of Traffic
Operations for product approval. Classifying a product as “Project to Project” does not obligate the
Department to use or specify the product. Use of the product is limited to the application for which it
is intended.

If you have any questions concerning this matter, please contact the Office of Traffic Operations at
404-635-2849 or any correspondence can be sent to the attention of®

Jill Reule

Traffic Operation Center
935 East Confederate Ave.
BLDG 24

Atlanta, GA 30316

We appreciate your interest in marketing products that may be of benefit to the citizens of Georgia
and the Georgia Department of Transportation.

f‘A.Monica L. Flournoy, P.E.
State Materials Engineer

MLF:RD:NC:ir
Attachment

CC: Keith Murphy, Office of Traffic Operations
Michael Keene. Office of Maintenance
Tom Wood, Office of Construction

Georgia Department of Transportation ~ Office of Materials and Testing ~ 15 Kennedy Drive ~ Forest Park, GA 30297
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\OHIO DEPARTMENT OF TRANSPORTATION
CENTRAL OFFICE - 1 980 WEST BROAD STREET - COLUMBUS, OH 43223
JOHN R. KASICH, GOVERNOR - JERRY WRAY, DIRECTOR

August 3, 2018

K & K Systems Inc
687 Palmetto Rd.
Tupelo, MS 38801

Re: 063-19
Signs, Highway, Electrical-Beacon, LED and Rectangular Flashing Beacons
(RRFB)

Dear Vendor:

Your bid proposal as submitted has been accepted by the Ohio Departmerit of Transportation,

This Invitation permits multiple awarded vendors to provide Signs, Highway, Electrical-Beacon, LED
and Rectangular Flashing Beacons (RRFB). The contract will be in effect from September 1, 2018 to
August 31, 2019.

A purchase shall only take place upon the issuance of an official purchase order or the use of a
payment card. There is no guarantee that purchase orders will be issued or that products will be
ordered against issued purchase orders.

Thank you for bidding on our invitation. Jim Schurch is available for any assistance necessary to
ensure that a quality partnership exists between your company and our Department. If you have any
questions, please call (614) 644-7870 or (800) 459-3778,

Respectfully,

Jerry Wray
Director
Ohio Department of Transportation

JW:jas

c: file

CENTRAL OFFICE - 1980 WEST BROAD STREET - COLUMBUS. OH 43223






10/4/2018

Filters:

Traffic Engineering Division - QPLListing

Qualified Products List (QPL)

IN COMPLIANCE WITH

2009 Standard Specifications

Listing by K&K SYSTEMSINC.
Manufacturer: Go

ListAll ]" ~ Approved I Conditional I  Limitations |" 'Sil'sp'enc'iadrl

Pay ltem

* Add the products that you will be using on your project

Tracking No Model

Description

Buy Amer.  Status

850(A) SHEET ALUMINUM SIGNS T-15-0002  SIGN ALERTS

MUTCD SIGN WITH LED ENHANCEMENTS.
PER MUTCD 2A.07. CAN ADD SECONDARY
ATTACHMENT FOR MULTIPLE
APPLICATIONS.

N/A

Approved | Add |

http://www.odot.org/traffic/qpl/qplm.php

CKLAROMApeT OPL

1M






m Oklahoma Department of Transportation
= 200 NE 21st Street
———-—:‘}Q! Oklahoma City, OK 73105-3204

February 4, 2015

Tim Keith

K&K Systems, Inc.

687 Palmetto Road

Tupelo, MS 38801

RE: TNPE#T-15-0002; MSAS Sign Alert System
Dear Tim Keith:

The New Products Evaluation Committee has considered the merits of the above referenced product and voted
to approve it for use on Oklahoma State Highway projects based on:

Meets or exceeds ODOT Specifications; 850(A)
Installation of such product(s) is in compliance with applicable sections of Oklahoma, Title 47.

+ It will be your responsibility to inform all potential users (i.e., contractor’s municipalities, and this
department) about your product. The purchase of your product by the Department is subject to procurement
state procedures.

+  The approval of your product is no guarantee that it will be used on a construction/maintenance project. The
approval is withdrawn if your product fails to perform according to the manufacturer’s statement and the
performance criteria.

This office must be notified of manufacturing changes that may alter this product in any way.
Thank you for your submission. If you have any questions, please contact Harold Smart at (405) 521-2861.
Sincerely,

e 4

Harold R.'Smart, P.E.
Chief Traffic Engineer

cc:  Construction Engineer
Maintenance Engineer
Materials Engineer
Field Division Engineers
File
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M.U.T.C.D. SOLAR SIGN ALERT SYSTEMS

ENCLOSURES:
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Sign Alert Systems — K&K Brochure (in front pocket)

Sign Alert Poster 24 x 36 Available

K&K Systems Overview Brochure

Sign Alert Systems — Chevron Curve Warning System Brochure
Sign Alert Systems — Stop Sign Brochure

Sign Alert Systems — Stop Sign Cutsheet

Sign Alert Systems — Hazard Sign Brochure

Sign Alert Systems — Hazard Sign Cutsheet

Sign Alert Systems — School Speed Sign Cutsheet

. Sign Alert Systems — School Zone Brochure (In back pocket)
. Sign Alert Systems — Wrong Way Sign Cutsheet

. Sign Alert Systems — Yield Sign Cutsheet

. Sign Alert Systems — Options List

. Sign Alert Systems — Controller — SPLasher

. Sign Alert Systems — Controller — Optional CrossTalk for CrossWalks
. Sign Alert Systems — Controller — Optional CrossTalk New

. Sign Alert Systems - Controller - CrossTalk Chevron Cutsheet
. Sign Alert Systems — Warranty

. MUTCD Sign Alert System Load — 4 LED

. MUTCD Sign Alert System Load — 8 LED

. Solar Panel Cutsheet — DS-A1-10

. Solar Panel Cutsheet — DS-A1-20

. Solar Panel Cutsheet — DS-A1-30

. Solar Panel Cutsheet — DS-A1-40

. SDS — Battery

. NCHRP 350 Crash Test Letter

. MSAS — Contact References

. MISAS - Ohio DOT 2018 Contract Approval

. MISAS - Florida DOT Approval - MSAS

. MSAS — Florida DOT Approval — School Zone

. MSAS — Georgia DOT Approval

. MSAS — Oklahoma DOT Approval

. MSAS — Alabama DOT Approval

687 Palmetto Road | Tupelo, MS 38801 | 888-414-3003 toll-free | 662-566-7123 fax
www.k-ksystems.com | sales@k-ksystems.com










NSo System Summary Report

K and K Systems INC

687 Palmetto RD
Tupelo, MS.38801
USA

Site Summary
Site Name:

Latitude: 40.92 N
Array Tilt: 60 S
Comments : NREL
Load Summary

Northern USA

14895

Design Load:0.6 Ah/day @ 12

System Summary

PV Module
Type:

Voc: 21.60
Isc: 0.64

Battery Cell

Model:
Cell Amp hr: 18
Unit Volts: 12

Vtyp:
Ityp:

1-BAT-12-18A

System Performance Summary

A-DS-A1-10 Rated W(p) 10

17.30

0.5

8

1-888-414-3003
662-566-7123

www.k-ksystems.com

Location:
Longitude:
Azimuth:

VDC system voltage

PV Array

# Modules:
Rated Pwr:

AKRON, OH,
81.43 W
0 E

1
10wWp

Rated Volts:12

Battery Bank
# Cells:

Rated kWh:

1
0.22

Rated Volts:12

USA

Elevation:
Tracking:

# Series:

377m
Fixed

1

# Parallel:l

# Series:

1

# Parallel:l
Rated Days:24.0

Month Array Insol Avg Temp Array Sys Losses Load  Batt Size Array/Load Avg BSOC LOLP

(kWh/m2/d) (deg C) (Ah/day) (%) (Ah/day) (days) Ratio (%) (%)
Jan 2.87 -4.0 1.5 10 0.6 21.0 2.50 99 0.0
Feb 3.40 -2.6 1.8 10 0.6 21.2 2.96 99 0.0
Mar 3.74 3.3 2.0 10 0.6 22.1 3.26 99 0.0
Apr 4.17 9.2 2.2 10 0.6 22.8 3.63 99 0.0
May 4.32 15.0 2.3 10 0.6 23.3 3.76 99 0.0
Jun 4.46 19.9 2.3 10 0.6 23.7 3.88 99 0.0
Jul 4.49 22.2 2.3 10 0.6 23.9 3.91 99 0.0
Aug 4.37 21.3 2.3 10 0.6 23.8 3.80 99 0.0
Sep 4.25 17.6 2.2 10 0.6 23.5 3.69 99 0.0
Oct 3.61 11.3 1.9 10 0.6 23.0 3.14 99 0.0
Nov 2.69 5.6 1.4 10 0.6 22.3 2.34 99 0.0
Dec 2.35 -0.7 1.2 10 0.6 21.5 2.05 99 0.0

System Performance Analysis
ALR and Normalized Load by Month
4

ALR / % of Design Load
N

1.5
A A A A A A A A A A
0.5
0 ]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

-4 Normalized System Load - Array / Load Ratio I

NSol! Technology Copyright 1993-2003 Orion Energy Corporation






NSo System Summary Report

K and K Systems INC

687 Palmetto RD
Tupelo, MS.38801
USA

Site Summary

1-888-414-3003
662-566-7123
www.k-ksystems.com

Site Name: 8 LED sign alert FL Location: TALLAHASSEE,
Latitude: 30.38 N Longitude: 84.37 W
Array Tilt: 60 S Azimuth: 0 E
Comments : NREL 93805

Load Summary

Design Load:1.4 Ah/day @ 12 VDC system voltage

System Summary

PV Module PV Array

Type: A-DS-A1-10 Rated W(p) 10 # Modules: 1
Voc: 21.60 Vtyp: 17.30 Rated Pwr: 10Wp
Isc: 0.64 Ityp: 0.58 Rated Volts:12

Battery Cell
Model :

Cell Amp hr:
Unit Volts:

1-BAT-12-18A

18
12

System Performance Summary

Battery Bank

# Cells: 1
Rated kWh: 0.22
Rated Volts:12

FL,

USA
Elevation:
Tracking:

# Series:

21m
Fixed

1

# Parallel:l

# Series:

1

# Parallel:l
Rated Days:10.3

Month Array Insol Avg Temp Array Sys Losses Load  Batt Size Array/Load Avg BSOC LOLP
(kWh/m2/d) (deg C) (Ah/day) (%) (Ah/day) (days) Ratio (%) (%)
Jan 4.17 10.3 2.2 10 1.4 9.8 1.56 98 0.0
Feb 4.51 11.8 2.4 10 1.4 9.9 1.68 98 0.0
Mar 4.67 15.7 2.4 10 1.4 10.0 1.74 98 0.0
Apr 4.75 19.1 2.5 10 1.4 10.1 1.77 99 0.0
May 4.30 23.1 2.2 10 1.4 10.2 1.60 99 0.0
Jun 3.90 26.4 2.0 10 1.4 10.3 1.45 99 0.0
Jul 3.84 27.4 2.0 10 1.4 10.3 1.43 99 0.0
Aug 4.08 27.4 2.1 10 1.4 10.3 1.52 99 0.0
Sep 4.37 25.7 2.3 10 1.4 10.3 1.63 98 0.0
Oct 4.81 20.4 2.5 10 1.4 10.2 1.79 99 0.0
Nov 4.53 15.4 2.4 10 1.4 10.0 1.69 98 0.0
Dec 4.05 11.8 2.1 10 1.4 9.9 1.51 98 0.0
System Performance Analysis
ALR and Normalized Load by Month

) 1.eii, /‘/i\*\\-

9 1A:

5 12]
2 14 A A A A A A A A A A A

S 0.8

xX ]

L 0.69

S 0.4

< i

0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

-4 Normalized System Load - Array / Load Ratio I

NSol! Technology Copyright 1993-2003 Orion Energy Corporation






°

Department 4Q6 Seventh St., S.W.
g?Trcnsporfcﬁon Washington, D.C. 20580
Federal Highway
Administration

AJG I 8‘. 2000 Refer to: HSA-1

Mr. Larry M. Mims
Director of Marketing
K&K Systems, Inc.

699 Plametto Road
Tupelo, Mississippi 38801

Dear Mr. Mims:

Thank you for your June 29 letter requesting acceptance of your company’s solar powered
warning light/sign support systems as a breakaway supports for use on the National Highway
System (NHS). Accompanying your letter was a report of crash testing done at Southwest
Research Institute (SWRI) dated June 2000, and videos of the crash tests. On July 18 you

provided additional information regarding a heavier configuration of warning system than the
oné that was tested. :

Introduction

Testing of the supports was in compliance with the guidelines contained in the National
Cooperative Highway Research Program (NCHRP) Report 350, Recommended Procedures for
the Safety Performance Evaluation of Hichwayv Features. Requirements for breakaway supports
are those in the American Association of State Highway and Transportation Officials'

(AASHTO) Standard Specifications for Structural Supports for Highway Signs. Luminaires and
Traffic Signals.

Two crash tests were conducted, one at 35 km/hr and another at 100 km/hr. The test articles
were Model 112 K&K Systems Solar Panel Sign Suppoits as shown in Enclosure 1. They were
mounted on Marion Steel "SLIP-SAFE™" breakaway slip bases. The two-bolt slip-bases for u-
channel supports were previously accepted by the Federal Highway Administration (FHWA)
(See acceptance letter SS- 69 dated 9-18-1996). The posts are 6 kg/m (4 pound-per-foot)
u-channel sign supports of steel conforming to re-rolled rail steel specifications. Each test article
consisted of the.breakaway post, aluminum warning sign, aluminum battery
cabinet/battery/controller, double head flasher, and 80 watt solar panel. The height to the top of
the signpost was 4775-mm. The angled solar panel extended slightly above that height.

o Aeeala A rma W





Testing

A summary of the crash tests of the single square tube

posts is presented in the following table.

Test No. . K&K1 K&K 2
NCHRP 350 De_signation = 3-60 3-61
Vehicle Mass | o 798 kg ‘
Vehicle Impact Speed 36.4 k/hr . 1013 ka/hr
Soil Type Standard, or "Strong" soil
Impact Angle 0 degrees
Test Article Mass 87.1kg
Occupant Impact Speed 0.9m/s 0.5 m/s
Vehicle Velocity Change 0.9 m/s 0.6 m/s
Windshield Damage No contact No contact
Vehicle Deformaﬁon Shallow dent in bumper ‘Dents in bumper and hood
Stub Height 100 mm 100 mm
F ihdings
The tested supporté met the change in velocity and stub height requirements of the AASHTO
Standard Specifications and NCHRP Report

standard soil and there was little or no

1.97 m/s. This is stil] under the "desirable"” limit of 3
this calculation and the successful crash tests we will
company’s Solar Pane] Sign Supports on Marion Steel

L e it S,

s ot eroe e

consider

g¢ to the windshield. Therefore, this K&K Systems Model 112 Solar
Panel Sign Support on Marion Steel slip-base supports are acc

the range of conditions tested, when requested by a State. Be

motion of the stubs in
breakaway support will also be acceptable when placed in a

eptable for use on the NHS within
cause the supports were tested in
the soil as a result of the test, this
concrete foundation in standard soi].

any configuration of your
slip-base supports using 6 kg/m u-channe]
and the center of gravity of the
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Please note the following standard provisions which apply to FHWA letters of acceptance:

ﬂdméﬁ/.

.

Our acceptance is limited to the crashworthiness characteristics of the devices and does
not cover their structural features, nor conformity with the Manual on Uniform Traffic
Control Devices. :

Any changes that may adversely influence the crashworthiness of the device will require
a new acceptance letter. . ' y -

Should the FHWA discover that the quaﬁﬁcatidn testing was flawed, that in-service

petformance reveals unacceptable safety problems, or that the device being marketed is

. significantly different from the version that was crash tested, it reserves the right to

modify or revoke its acceptance. )

You will be expected to supply potential users with sufficient information on design and
installation requirements to ensure proper performance.

You will be expected to certify to potential users that the hardware furnished has
essentially the same chemistry, mechanical properties, and geometry as that submitted for
acceptance, and that they will meet the crashworthiness requirements of FHWA and
NCHRP Report 350.

To prevent misunderstanding by others, this letter of acceptance, designated as number
SS-99, shall not be reproduced except in full. '

K&K Systems Solar Panel Sign Supports are patented products and considered
"proprietary.” The use of proprietary work zone traffic control devices in Federal-aid
projects is generally of a temporary nature. They are selected by the contractor for use as
needed and removed upon completion of the project. Under such conditions they can be
presumed to meet requirement "a" given below for the use of proprietary products on
Federal-aid projects. On the other hand, if proprietary devices are specified for use on
Federal-aid projects, except exempt, non-NHS projects, they: (2) must be supplied
through competitive bidding with equally suitable unpatented items; (b) the highway

- agency must certify that they are essential for synchronization with existing highway

facilities or that no equally suitable alternative exists or; (c) they must be used for
research or for a distinctive type of construction on relatively short sections of road for
experimental purposes. Our regulations concerning proprietary products are contained in
Title 23, Code of Federal Regulations, Section 635.411, a copy of which is enclosed.

Sincerely yours,

2%,

Frederick G*Wright,-Jr. -
Program Manager, Safety

: 2 Enclosures
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A27Z TEST LAB

220 POWER COURT

SANFORD, FLORIDA 32771

TEST REPORT
JOB NUMBER: 17-0182
CUSTOMER PO: Credit Card

CUSTOMER NAME: K&K SYSTEMS

DATE OF COMPLETION: June 16, 2017

SPECIFICATIONS USED FOR TEST: NEMA TS 2-2016v03.07
i
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Job #17-0182
EXECUTIVE SUMMARY OF TESTS

NEMA TS2 tests were performed on one 48” Stop Sign Alert System with All Options. Low
Temperature and DC input voltage were applied with no failures. High Temperature and DC
input voltage were applied with no failures. Units were brought back to ambient and retested
with no failures. The vibration survey tests showed only one unit, JXC-300DCY, had resonances
below 30 Hz. For this unit the endurance vibration was performed at 9.4563 Hz along its x-axis
and at 11.4500 Hz along its y-axis with no failure. All other endurance vibration tests were
performed at 30 Hz with no failures. Mechanical shock tests were applied in all three axes with

no failures.

In conclusion the 48” Stop Sign Alert System with All Options performed with no failures when
subjected to the environmental tests called out in NEMA TS-2-20016 v 03.07.

About A2Z Test Lab

A27 test Lab located at 220 Power Court, Sanford, Florida 32771 whose web page is
a2ztestlab.com.

The personnel performing NEMA TS-2 tests were the following;
e Arvin Blank, Environmental Test Engineering Manager
e Chris Almendarez, Environmental Test Engineer
e Steven Sahlsten, Environmental Test Engineer
e Gilbert Muriel, Environmental Test Technician

A2Z Test Labs Company and personnel are not associated with K&K Systems in any way.
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Job # 17-0182

INCOMING INSPECTION

QUANTITY:
1CT-10

S/N XT-160912-H102

1CT-4

S/N XT-160912-H107
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Job # 17-0182
1CT-CWR

S/N XW15081128-F049

1 CT-CW-4

S/N XT160912128-H048 B
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Job #17-0182
1 SPLasher

S/N BM140520-SPL-K760

1PTC-1






6|Page

Job #17-0182
1 Crosslink-USB-1
1 CWKF-433-4
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Job # 17-0182

1 RADAR

FCcC 1D : TIA

o
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Job # 17-0182

1 CTS-HWS
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Job #17-0182

1 JXC-300DCY

1 JXC-300DCR
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Job # 17-0182

2 TPY-112-TCN-ENV-ON

1 ADD-RRFB

1 R1-1-4848-HI-8-DC20
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Job #17-0182

2 OTS
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Job # 17-0182

1 DS-A1-140
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Job # 17-0182

TEST PROCEDURE:

TEMPERATURE / HUMIDITY PER NEMA-TS 2-2016 v03.07
SECTION 2.2.7.3 TEST C; LOW-TEMPERATURE TEST
TEMPERATURE: -34°C

HUMIDITY CONTROL: OFF

GROUP 1: CT-10, CT-4, CTS-PB, RADAR, CTS-MS, JXC-300DCR, JXC-300DCY, TPY-
112-TPN-EVN-ON, SPLasher, OTS, ADD-RRFB

GROUP 2: R1-1-4848-HI-8-DC20, PTC-1, Crosslink-USB-1, CWKF-433-4, CTS-HWS,
CT-CWR, CT-CW-4, SPLasher

GROUP 1 OPERATIONAL: YES, WITH THE TEST UNITS AT -34°C AND THE DC
INPUT VOLTAGE APPLIED, THE FOLLOWING ITEMS SHALL BE EVALUATED
AGAINST THE RESPECTIVE STANDARDS:

2.2.10 POWER INTERRUPTION TESTS NOT APPLICABLE
2.2.11 TIMING ACCURACY TESTS NOT APPLICABLE
2.2.11.2 REPEATABILITY NOT APPLICABLE

= s
TEST RESULTS: PASS ABOVE TESTS 6 - :ll @
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Job # 17-0182

TEST SET-UP
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Job #17-0182

INSIDE TEMPERATURE CHAMBER
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Job #17-0182

GROUP 2 OPERATIONAL: YES, WITH THE TEST UNITS AT -34°C AND THE DC
INPUT VOLTAGE APPLIED, THE FOLLOWING ITEMS SHALL BE EVALUATED
AGAINST THE RESPECTIVE STANDARDS:

2.2.10 POWER INTERRUPTION TESTS NOT APPLICABLE
2.2.11 TIMING ACCURACY TESTS NOT APPLICABLE
2.2.11.2 REPEATABILITY NOT APPLICABLE
TEST RESULTS: PASS ABOVE TESTS Q_C‘\d ¥

TEST SET-UP
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Job # 17-0182

INSIDE TEMPERATURE CHAMBER
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Job #17-0182
SECTION 2.2.7.5 TEST E; HIGH-TEMPERATURE TEST
TEMPERATURE: +74°C

HUMIDITY CONTROL: 18 % RELATIVE HUMIDITY AND +74°C (HUMIDITY
UNCONTROLLED FOR GROUP 2)

GROUP 1 OPERATIONAL: YES, WITH THE TEST UNIT AT +74°C AND 18 PERCENT
RELATIVE HUMIDITY AND THE DC INPUT VOLTAGE APPLIED, THE FOLLOWING
ITEMS SHALL BE EVALUATED AGAINST THE RESPECTIVE STANDARDS:

2.2.10 POWER INTERRUPTION TESTS NOT APPLICABLE
2.2.11 TIMING ACCURACY TESTS NOT APPLICABLE
2.2.11.2 REPEATABILITY NOT APPLICABLE
TEST RESULTS: PASS ABOVE TESTS G = G- [+ @

GROUP 2 OPERATIONAL: YES, WITH THE TEST UNIT AT +74°C AND
UNCONTROLLED RELATIVE HUMIDITY AND THE DC INPUT VOLTAGE APPLIED,
THE FOLLOWING ITEMS SHALL BE EVALUATED AGAINST THE RESPECTIVE
STANDARDS:

2.2.10 POWER INTERRUPTION TESTS NOT APPLICABLE
2.2.11 TIMING ACCURACY TESTS NOT APPLICABLE
2.2.11.2 REPEATABILITY NOT APPLICABLE
AL
TEST RESULTS: PASS ABOVE TESTS L5 157 @

*SAME SETUPS FOR EACH GROUP AS FOR LOW TEMPERATURE TESTING
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Job #17-0182

VIBRATION PER NEMA-TS 2-2016 v03.07 2.2.8
RESONANT SEARCH PER 2.2.8.3

DISPLACEMENT: 0.015 INCH DOUBLE AMPLITUDE
FREQUENCY RANGE: 5-30 Hz

DURATION: 12 2 MINUTES

AXIS: 3

TEST RESULTS: TWO RESONANCES FOUND FOR JXC-300DCY. THE RESONANCES
WERE AT 9.4563 Hz IN THE X-AXIS AND 11.4500 Hz IN THE Y-AXIS. ALL OTHER j(
ENDURANCE TESTS PERFORMED AT 30 Hz IN ALL 3 AXES. (’E}\(C\ '
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Job # 17-0182
ENDURANCE VIBRATION PER 2.2.8.4

ACCELERATION: 0.5g

FREQUENCY: 30 Hz*

DURATION: 1 HOUR 6- 6 \%
AXIS: 3

TEST RESULTS: PASS, UNITS FUNCTIONAL DURING & AFTER ENDURANCE TEST

*ALL AT 30Hz EXCEPT FOR JXC-300DCY UNIT WHICH RAN AT 9.4563 Hz IN THE X-
AXIS AND 11.4500 Hz IN THE Y-AXIS.

SHOCK PER 2.2.9
ACCELERATION: 10g

PULSE DURATION: 18 mS

PULSE SHAPE: % SINE

NUMBER OF PULSES: 1

AXIS: 3 C-16 JJf@

TEST RESULTS: PASS, UNITS FUNCTIONAL AFTER SHOCK TEST
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Job #17-0182

VIBRATION / SHOCK SET-UP FOR LONGITUDINAL AXIS

JXC-300DCY, TPY-112-TCN-EVN-ON
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Job #17-0182

SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
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Job # 17-0182

SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB
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Job #17-0182

Wf?i!!'ﬂllﬂ w
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CT-10, CT-4, OTS
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Job #17-0182

R1-1-4848-HI-8-DC20
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Job #17-0182

VIBRATION / SHOCK SET-UP FOR LATERAL AXIS

JXC-300DCY, TPY-112-TCN-EVN-ON





SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
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Job # 17-0182

SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB
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CT-10, CT-4, OTS





R1-1-4848-HI-8-DC20
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Job #17-0182

VIBRATION / SHOCK SET-UP FOR VERTICAL AXIS

CT-10, CT-4, OTS
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Job #17-0182

1l
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T

==

R1-1-4848-HI-8-DC20
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Job #17-0182

CT-CWR, CT-CW-4, SPLasher
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Job #17-0182

CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
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Job # 17-0182

CTS-MS, Radar, JXC-300DCY, TPY-112-TCN-EVN-ON
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Job #17-0182

CTS-PB, ADD-RRFB
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EQUIPMENT USED:

SEE REPORT FOR DETAIL

SHIPMENT: PACK AND SHIP TO CUSTOMER
K&K SYSTEMS
687 PALMETTO ROAD

TUPELO, MS 38801
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Mathews Associates, Inc.

TEST STATION SETUP

Initial setup and daily verification shall be performed by the A2Z Department.

Order Number: | F-0183 Part Number: \[’E‘J‘,Cﬂu'j
Test Procedure: Nermo 15— Revision: O>-O1 206
Test Description: To. ".;]D*ZS eduse Hoomcld /
INITIAL SETUP
Technician (Setup): O Date: 5/3/1%
Technician (Verifying): Date: G/E[ [+
DAILY VERIFICATION
EQUIPMENT LisT | RELEASED (CURRENT) | VERIFYING
DATE VERIFIED TEST '\’,'EAR';‘ F'I*EES"S'ON TECHNICIAN NOTES
(CHECK OFF) b STAMP
B
C-5- 1 3 / @
A e Fy
(& & v v &
- a7 / &)
(-le— 3 v Ve @
G- 13.~ 12 > e )
@"E’i‘“{}{" / / ‘\C.jJé’

In-Line Testing: This form is completed and is kept with the Equipment List. It is scanned and filed with the Equipment List.
NON In-Line Testing (Including A2Z). This form is kept with the Equipment List during testing, but is not included in the
Test Report. It is scanned apart from the report and filed in the job folder.

Page 1 of 2 F-0061 111513





Part Number: ""?-./f‘&\' ICAS

EQUIPMENT LIST

Document Number: NOMET‘S&\J

Rev:(\’iﬁz 206 order Number: H‘O%Q\J

Test Equipment Manufactuer/ Serial Calibration | Calibration | Reference Start Stop
Section Type Model Number Date Due Date Only Date Date
22.72% | Chombes Cncinned Cr-ey] A0-cT3uo2. |O-13-18 |9-13-12 C-3-17 |6 13-
) Cpgnber Thespetsen, £330 A%JY 17 91K -5z |6-6-17
i R " . 3 e
l f}r}a WW{SEJHC‘N qul-?f&' MEPFON  [MYyeiyxei =176 | |)-172-17 6‘_’4“2{-.;*; CA3- 7

If a piece of equipment is either "Calibrated With External Equipment” or "For Reference Only" check the "Reference Only" box and leave the
"Calibration Date" and "Calibration Due Date" blank.

F-0048 101509





TEST OBSERVATION LOG

RECORD ANY UNPLANNED EVENTS, SUCH AS ELECTRICAL OUTAGE, POWER SURGE, DOOR OPENING, EQUIPMENT FAILURE, ETC.

DATE TIME EMPLOYEE OBSERVATION - COMMENTS

Ci3f\x 12:Gpr $5 (3¢ D |- Low “femp

i‘;};"c"i',"j) . SIS Pl _ 33 GFU 7] [ - /(r/ff /?"’x/)

6/g/7 ~ | Uldpm D oup 7~ [ )Ty

efn/i2 | |Uupe S (rtip B Higlbily

Goup 2 (110, -4, CTS-PB Yodes, (TS, SK(-20DCL,

C-30000 TEYARTON 0NN -, SPLashar, BTS, 075
) ~0fF B 2

(g \'Q Q\_, Qj‘l“ngg" HL"%"DCSKQ,- P1C-1 ; (;wsshp.k”{is?b'ﬁ',

CWE-4s3-4, CT8-Iws, (- Wk, ¢1-cw-4, SPlashe

IF ANY UNPLANNED EVENTS OCCUR, COMPLETE THE FOLLOWING INFORMATION:
ORDERg#: \3-0'&3~ PART#: _ \Vcions DOCUMENT # Az TSk REV [Z-07§70

TESTSECTION: _ ) .23 - AL &

Submit this original with test results, if any observations/comments have been added.

F-0013 0561311





K&K Systems - 17-0182 — Various Parts - Low Temperature NEMA Testing — Group 1

Unit ON, Operational Test (+25C)
Pass—6/3/17 - 12:16pm

Ramp to (-34C) in 4 hours, 0% Humidity
Start —6/3/17 - 12:48pm

Minimum 5 Hour Soak, Operational Test after Soak
Pass — 6/5/17 — 8:40am

Power off Unit, Minimum 5 Hour Soak with no power
Start —6/5/17 - 8:41am

Power on Unit, Operational Test on Unit

Pass —6/5/17 - 1:41pm

Test Performed By: S. Sahlsten





30.00 -

K&K Systems Low Temperature Nema
17-0182 - Various Parts - Group 1

Start - June 3, 2017 12:16AM

20.00 "\

10.00

0.00

-10.00

Temperature (°C)

-20.00 \

-30.00 - \

-40.00

0.00 4.00

F-0093 042710

8.00

12.00

16.00

20.00 24.00 28.00 32.00
Elapsed Time (Hours)

—— Chamber Temperature

36.00 4000 4400 48.00 52.00 56.00 |

PROPRIETARY

THE DATA DISCLOSED IN THIS DOCUMENT WAS ORIGINATED BY MATHEWS ASSOCIATES, |
INC. AND IS TO BE UTILIZED ONLY FOR SPECIFIC PURPOSES FOR WHICH IT WAS SUPPLIED.|
ITIS NOT TO BE DISCLOSED TO OTHERS OR REPRODUCED WITHOUT THE PRIOR WRITTEN |
CONSENT OF MATHEWS ASSOCIATES, INC.

Test Performed by: S. Sahlisten
Chart Prepared by: S. Sahlsten





K&K Systems - 17-0182 — Various Parts - Low Temperature NEMA Testing — Group 2

Unit ON, Operational Test (+25C)
Pass —6/8/17 — 4:25pm

Ramp to (-34C) in 4 hours, 0% Humidity
Start —6/8/17 — 4:30pm

Minimum 5 Hour Soak, Operational Test after Soak
Pass—6/9/17 — 2:50pm

Power off Unit, Minimum 5 Hour Soak with no power
Start —6/9/17 — 2:55pm

Power on Unit, Operational Test on Unit

Pass—6/10/17 —10:22am

Test Performed By: S. Sahlsten





K&K Systems Low Temperature Nema

17-0182 - Various Parts - Group 2
Start - June 8, 2017 4:25PM

30.00
20.00 /
5 10.00
g 000
o |
2 |
)
[ |
£ -10.00
[t ]
; -20.00
-30.00 \
SR S
-40.00 ——
0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00 48.00 52.00 56.00 60.00
Elapsed Time (Hours) PROPRIETARY
THE DATA DISCLOSED IN THIS DOCUMENT WAS ORIGINATED BY MATHEWS ASSOCIATES,;:
INC. AND IS TO BE UTILIZED ONLY FOR SPECIFIC PURPOSES FOR WHICH IT WAS SUPPLIED.|
Chamber Tem perature ITIS NOT TO BE DISCLOSED TO OTHERS OR REPRODUCED WITHOUT THE PRIOR WRITTEN |
— — - CONSENT OF MATHEWS ASSOCIATES, INC. !

F-0093 042710

Test Performed by: S. Sahlsten
Chart Prepared by: S. Sahlsten





HIGH TEMPERATURE





K&K Systems - 17-0182 — Various Parts - High Temperature NEMA Testing — Group 1

Unit ON, Operational Test (+25C)(80%)
Pass — 6/5/17 — 5:45pm

Ramp to (+75C) in 3 hours, 18% Humidity
Start—6/5/17 — 5:45pm

Minimum 15 Hour Soak, Operational Test After Soak
Pass — 6/6/17 — 9:14am

Ramp to (+25C) in 3 hours, 80% Humidity
Start —6/6/17 —9:15am

Minimum 1 Hour Soak, Operational Test After Soak

Pass—6/6/17 — 2:50pm

Test Performed by: S. Sahlsten

®





100.00

K&K Systems High Temperature Nema
17-0182 - Various Parts - Group 1

Start - June 5, 2017 5:45PM

90.00

80.00

70.00

60.00

50.00

40.00

Temperature (°C)/Humidity(rh%)

30.00

20.00 .
||
10.00
0.00
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00 |
Elapsed Time (Hours) PROPRIETARY E

——Chamber Temperature =~ =—=Humidity |

THE DATA DISCLOSED IN THIS DOCUMENT WAS ORIGINATED BY MATHEWS ASSOCIATES,

INC. AND IS TO BE UTILIZED ONLY FOR SPECIFIC PURPOSES FOR WHICH IT WAS SUPPLIED.

IT1S NOT TO BE DISCLOSED TO OTHERS OR REPRODUCED WITHOUT THE PRIOR WRITTEN
CONSENT OF MATHEWS ASSOCIATES, INC.

F-0093 042710

A
Test Performed by: S. Sahlsten (_
Chart Prepared by: S. Sahlsten





K&K Systems - 17-0182 — Various Parts - High Temperature NEMA Testing — Group 2

Unit ON, Operational Test (+25C)(80%)
Pass—6/12/17 — 1:44pm

Ramp to (+75C) in 3 hours, 18% Humidity
Start —6/12/17 — 1:44pm

Minimum 15 Hour Soak, Operational Test After Soak
Pass—6/13/17 — 8:36am

Ramp to (+25C) in 3 hours, 80% Humidity
Start—6/13/17 —8:37am

Minimum 1 Hour Soak, Operational Test After Soak

Pass—6/13/17 —12:37pm

Test Performed by: S. Sahlsten

®





K&K Systems High Temperature Nema
17-0182 - Various Parts - Group 2

Start - June 12, 2017 1:44PM
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bt
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0.00

F-0093 042710

3.00

6.00

9.00 12.00
Elapsed Time (Hours)

——— Chamber Temperature

15.00 18.00 21.00 24.00
PROPRIETARY

THE DATA DISCLOSED IN THIS DOCUMENT WAS ORIGINATED BY MATHEWS ASSOCIATES, |

INC. AND IS TO BE UTILIZED ONLY FOR SPECIFIC PURPOSES FOR WHICH IT WAS SUPPLIED.

IT1S NOT TO BE DISCLOSED TO OTHERS OR REPRODUCED WITHOUT THE PRIOR WRITTEN
CONSENT OF MATHEWS ASSOCIATES, INC.

Test Performed by: S. Sahlsten
Chart Prepared by: S. Sahlsten





VIBRATION





power Solutio,

WA/ 2\

S T ]

= Vi 4 o

k- , / e _oaa
=

2 Mathews Associates, Inc.

A\
i'.“"'l'nental Test

TEST STATION SETUP

Initial setup and daily verification shall be performed by the A2Z Department.

Order Number: \t-0\§L Part Number: _\/n1 1015
Test Procedure: Nomo 15~ Revision: ()3.0F 2016
Test Description: \/ \b? C&J(\O o™

INITIAL SETUP

A2 | ,
Technician (Setup): @ Date: (h-12-\7
/’?1_
Technician (Verifying): @ Date: O~ '~ 123
DAILY VERIFICATION
copenr s | FEEASED CHEENT Ve
DATE VERIFIED TECHNICIAN NOTES
(CHECK OFF) VERIFIED STAMP

(CHE_CK OFF)
¢-13-17 i / ®
G- 1U- A v/ (@
Q -15-1% ~ 4 @

v )

b (61 _

In-Line Testing: This form is completed and is kept with the Equipment List. It is scanned and filed with the Equipment List.
NON In-Line Testing (Including A2Z): This form is kept with the Equipment List during testing, but is not included in the
Test Report. It is scanned apart from the report and filed in the job folder.

Page 1 of 2 F-0061 111513





TEST OBSERVATION LOG

RECORD ANY UNPLANNED EVENTS, SUCH AS ELECTRICAL OUTAGE, POWER SURGE, DOOR OPENING, EQUIPMENT FAILURE, ETC.

DATE TIME EMPLOYEE OBSERVATION - COMMENTS
G1* | 1 3boun 5 CT-16/C T4/ OTS () Y-Axis Surep
62z 11> Sl o~ SS ~ %-Aws Duxa((x
/2% | LBprv SS . WAXIS Sueep

C/IJIF | ):3Spms S ! H&m e/
6/D/12 | Uslopw <$ “"ﬂasmr/crs eny s/ Roclor /p0D-RFB YerAwis Supgg
C/NE | U 2ipe s< KLy el
&/12/13 | S:3gpm S< ! Y-Axis Weep
o/12/F | g:0pma 5 ! U-Axis Duelb
6/13/17 | 1:2%pro 55 DP(ASW/(’T—-HU"'(/(T'MQ-/CTS HWS JOWKF-U33 - -4/

Cm&ﬂ'i’”’ U,SB‘UPTC i L-Axis SaeeD

/3 /13 | 5Adpro > f-Anis  Dinell

IF ANY UNPLANNED EVENTS OCCUR, COMPLETE THE FOLLOWING INFORMATION:
ORDER#: | #-O\E& PARTE <00 DOCUMENT # Nome IS rev(3.07 20L

-

TEST SECTION: Q.2.5.1- L. X %.S

Submit this original with test results, if any observations/comments have been added.

F-0013 051311





TEST OBSERVATION LOG

RECORD ANY UNPLANNED EVENTS, SUCH AS ELECTRICAL OUTAGE, POWER SURGE, DOOR OPENING, EQUIPMENT FAILURE, ETC.

DATE TIME EMPLOYEE ~_ OBSERVATION - COMMENTS
6/ 4:80 D 55 ¢ -Axis Sweep
¢/ 507 pr~ 45 . J-Bus  Duwell
BE! Y3 58S CTSHWS O - 3 UescsshoSBA/OTC-{ 2-Axis Surap
E:/l‘fill’r i %DM 35 ! Z-Axis puﬂt’
Gl | B:USpry 38 CTS'PB/P\DD-EWB Z-Ax> Suap
CAUT Y:05 pias s< Z-Bx1s Dwell
G/l | Bi(6pe 55 CT-10/CT-4/6TS (D Z-Axs Sbrp
@/4(/[7 D’ &:l"DM/ S5 l £-AxisS DM)QJL
G15] 3 A6 arv a5 CLl-4-U4gUS-HL-5-DCRO  Z-Axis SuweD
ofls/iz | G:-Hom %S " Z-Axts Dwell
c1s/17 | 10:Fary o5 #i) 6—M6{/emm/\»<(,—-%Dr.‘-\ﬁpg—naﬂ“cwgm-os\) Zhos juzp

IF ANY UNPLANNED EVENTS OCCUR, COMPLETE THE FOLLOWING INFORMATION:
ORDER#: | #0183

PARTH#:

VCXY oS

pOCUMENT #: J\ema TS Rev (33,01 016
TEST SECTION: 22K =251 F5

Submit this original with test results, if any observations/comments have been added.

F-0013 051311





TEST OBSERVATION LOG

RECORD ANY UNPLANNED EVENTS, SUCH AS ELECTRICAL OUTAGE, POWER SURGE, DOOR OPENING, EQUIPMENT FAILURE. ETC

DATE TIME EMPLOYEE OBSERVATION - COMMENTS
61517 10° 340 S " Z-Axis Durll
P I 188y $s (1= lu?w/("rfw UfSPlosner  Z-Axis Sueep
G/'S/Fel =35 am 5< - Axis Duedl
c/1$/12 | |3 pe 55 KC=20DC MP&\ L TONENN XA Susp
/1512 Q’O'%Dﬁ/\z SS X=Ax1s T)Ml
6/15/ 2" ij—ﬂ‘w 55 ! Y- ~Bx\S Skep
g/ | 4. ‘ﬁDN‘v s$ U - Asvs Duell
G/6/7F | B 59w~ 55 p{-1-4848 - HI-8DB0  XAxis Yewp
/161t | (Bam Ss XPxis Dl
o6/ | 10:4¥om s< ! U-Axis Sweep
g/l6/F | 1A 0nm 8< L d-has Dwells
IF ANY UNPLANNED EVENTS OCCUR, COMPLETE THE FOLLOWING INFORMATION: %
ORDER#: | 7-O1ED. PART# _ \/As10uS DOCUMENT # NJosruTS2.  rev(3.072 016
TEST SECTION: . .&. -%2.%.5

Submit this original with test results, if any observations/comments have been added

F-0013 051311





Part Number: \/ Os OLS

EQUIPMENT LIST

Document Number: NQV&E{Tsl

Rev:(ﬁ-oz, (@ Order Number: ﬂ 3 Ol&?\

Test Equipment Manufactuer / Serial Calibration | Calibration || Reference Start Stop

Section Type Model Number Date Due Date Only Date Date
2555 Acedooreter  bstlo sgomgyn | @JOUSIY ays-)r [4-20-12 -7 16le- 14
" N Acadesomeks” sk $6365045 | UF6657FF Lis-16 JilA¥R C-—7 | G-16-13
T IVioration Gahdls] Bt Gar L] 107633 |q-eig |A-10- ¢ 2l o-to- 11
5 Sholkes Table !ETSSct'u“CU"-“'L%ﬁPy (416032019 Ve c-ic- i
v Peredesone ke [&%{/ey SRRSO 708191 € [0-3-16 V[[}-5 2 G35 |G- (6~
o Mcdworehe e S04 | 048 Q-10-18 |G-10-1 6132 |op-12
" |Ubsader i) Brett Kporlos WD | 167253 3H -1z |50z 6-53- 9 |G-16-17
i s vs>-wo | 2030e2¢/] V. |6-B7 | 6-loH
" Ardooredr st KBS0 | 205t B9-e | 5Ra-7 (48] & (o
“ heetoorS  feosiv@erneml 9.0 d2d e [ G- 19 O] ¢ 164
’ Pecesosoreres | tlosostacoma| 2056653  |u-i7-3 Q- K] e N

If a piece of equipment is either "Calibrated With External Equipment” or "For Reference Only” check the "Reference Only" box and leave the
“Calibration Date" and "Calibration Due Date" blank.

F-0048 101509





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

power Solutig,,

L
=2 .

DUT:

Serial Number:

K&K Systems 17-0182, JXC-300DCY, TPY-112-TCN-EVN-ON
X-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 13-47-07
gn
2.2909 — |
| profile(f)
1.0000 - low-abort(f)
—| high-alarm(f)
o low-alarm(f)
/ high-abort(f)
C1
] / 0)
0.1000
et pet] . =
et / =
/ R
F— ——————— / —
0.0100 + 5
0.0042 L— -
5.00 10.00 30.00
Frequency (Hz)

Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001486 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 02:01:38 PM, Thursday, June 15, 2017 Report created at 02:01:42 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: X-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 13-47-07
gn
2.2909 —
profile(f)
L :
1.0000 ey —| high-abort(f
¥ / 3 —| low-abort(f)
/ >g\___‘: high-alarm(f)
/ / low-alarm(f)
Rx(f) =] RX(
| X(f)
/;/ i 9 4563 1. 06668 S=S—
0.1000 o -
o —
0.0100 =
0.0042 L
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001486 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 02:01:38 PM, Thursday, June 15, 2017 Report created at 02:01:41 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A2Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

r Solut;
PO iony

DUT: K&K Systems 17-0182, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 14-06-40
gn
1.1749
rofile(f
1.0000 profile(f)
= __| low-abort(f)
» ——1 high-alarm(f)
low-alarm(f)
| — 1 | high-abort(f)
X Y j
- 1 9.4563 0.500964 C1(f)
[l )
0.1778
8.00 10.00 11.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 9.456300 Hz Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 03:09:37 PM, Thursday, June 15, 2017

Report created at 03:09:41 PM, Thursday, June 15,2017

Test Performed by: S. Sahlsten
Chart Prenared bv: S. Sahlsten





5 ower Sq:nluti!,...s
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A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 14-06-40
gn
1.3183
profile(f)
3] S
1.0000 high-abort(f)
low-abort(f)
(x) Y ‘ high-alarm(f)
1 9.4563 1.10781
low-alarm(f)
RX(f)
0.1778
8.00 10.00 11.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 9.456300 Hz Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 03:09:37 PM, Thursday, June 15, 2017 Report created at 03:09:41 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten |
Chart Prepared bv: S. Sahlsten 9/










A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

power Sclutiong

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number:  X-Axis Sweep

Project File Name: TS2 VIBRATION. prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 13, 2017 15-10-41
gn
2.2909 -
profile(f)
1.0000 —| low-abort(f
= B high-alarm(f)
= / =1 low-alarm(f)
== < /
/ high-abort(f)
CA(f
= (")
0.1000 il W il
/ - // e
= _/J/ 7‘;[,_ —— _:
s 1 / _/ |
< L
./ /
0.0100 el =
0.0042 -
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001486 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 03:23:27 PM, Tuesday, June 13, 2017

Report created at 03:23:41 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prenared bv: S. Sahlsten

&
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-4334, Crosslink-USB-1, PTC-1
Serial Number:  X-Axis Sweep

Project File Name: TS2 VIBRATION. prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 13,2017 15-10-41
gn
2.2909
profile(f)
1.0000 - - / high-abort(f)
/ = = 8
~—| low-abort(f)
~— high-alarm(f)
/ low-alarm(f)
RX(f
] / (0
0.1000 - : ] -_ _—
— — =
s /-'
B e L e
7 o 1
I ‘/w /
0.0100
0.0042 —
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001486 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 03:23:27 PM, Tuesday, June 13, 2017 Report created at 03:23:40 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





qugr s“'"fions
A2Z Environmental Test Lab MA‘ =
220 Power Court e

Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 13, 2017 15-26-59
gn
1.1749
rofile(f
1.0000 - : - ] profieiti
low-abort(f)
= — - = = high-alarm(f)
C1(f): 30.0011 Hz, 0.5000 gn o | low-alarm(f)
- — - ‘ high-abort(f)
C1(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 04:28:17 PM, Tuesday, June 13, 2017 Report created at 04:28:20 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prevared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

P ?wer Solutions

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION. prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 13, 2017 15-26-59
gn
1.1749
rofile(f
1.0000 - profe®
—~ | high-abort(f)
= = low-abort(f)
RX(f): 30.0011 Hz, 0.5087 gn- high-alarm(f)
- low-alarm(f)
s RX(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining;: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 04:28:17 PM, Tuesday, June 13, 2017 Report created at 04:28:20 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

power .“n:uluti...s

-

DUT: K&K Systems 17-0182, SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB

Serial Number:  X-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 16-08-04
gn
2.2909— T
profile(f)
1.0000+— | low-abort(f
- _/: high-alarm(f)
= | low-alarm(f)
— = high-abort(f)
cif)
/
0.100 -
I / 4_// =
MP"’"
0.0100
0.0042
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001230 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 04:21:17 PM, Monday, June 12, 2017

Report created at 04:21:25 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS0-PB, CTS-MS, ADD-RRFB
Serial Number: X-Axis Sweep
Project File Name: TS2 VIBRATION prj

Profile Name: Test Type: Resonance Search, Track And Dwell

Run Folder: ARunDefault Jun 12, 2017 16-08-04

gn

3.0726

1.000

—| profile(f)

high-abort(f)

low-abort(f)

- ]
// / high-alarm(f)

=== low-alarm(f)
0.100 == : /'\\ - S RX()
3 - i N P
el //f \VJ 2
p—— = — RZ(f)
el RY(f)
0.0100-+¢ ! e —
1 | & I " —
- A ‘ i | [||| -
0.0010 e
0.0003 L— :
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001230 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 04:21:17 PM, Monday, June 12, 2017

Report created at 04:21:23 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prenared bv: S. Sahlsten

&





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

power Solutions

-

DUT: K&K Systems 17-0182, SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB

Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 12, 2017 16-24-22
gn
1.1749
profile(f)
1.0000 — —— — ,
S . S - low-abort(f)
e . - — | high-alarm(f)
- - - S | low-alarm(f)
C1(f): 30.0011 Hz, 0.4994 gn high-abort(f)
cih
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: Sweep Rate: 1 Oct/Min

Data saved at 05:24:44 PM, Monday, June 12, 2017

Report created at 05:24:49 PM, Monday, June 12,2017

Test Performed by: S. Sahlsten

Chart Prepared bv: S. Sahlsten





power Solutiq.‘s

A2Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 16-24-22
gn
1.1749
profile(f)
1.0000+ ]
. ) ) _ high-abort(f)
| ) B low-abort(f)
. high-alarm(f)
RX(f): 30.0011 Hz, 0.7681 gn low-alarm(f)
RX(f)
0.1778
29.00 31.00
Freqguency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 05:24:44 PM, Monday, June 12, 2017 Report created at 05:24:48 PM, Monday, June 12, 2017
) 22
Test Performed by: S. Sahlsten

Chart Prepared by: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: X-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 11-26-06
gn
2.2909
profile(f)
1.000 | low-abort(f)
| high-alarm(f)
low-alarm(f)
high-abort(f)
. C1(f)
0.1000
L
- il
/.”
0.0100 == e
0.0042 — '
5.00 10.00 30.00
Freguency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.002636 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 11:44:30 AM, Monday, June 12, 2017 Report created at 11:44:37 AM, Monday, June 12, 2017
Test Performed by: S. Sahlsten @

Chart Prenared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

I2{..‘_,,,“@:' Solutiq,,s

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4

Serial Number:

X-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 11-26-06
gn
3.9811
_| profile(f)
1.000 — | high-abort(f)
/
— — low-abort(f)
/ | high-alarm(f)
0.1000- g e e /._.._,/ low-alarm(f)
— == e //'
= "'// = = \j// RX(H)
e 2 P RY(f)
0.0100- e A Rz()
1 1 =
0.00104
r r LI} =
Kl ] =
It
| s
0.0001 - - —
5.62E-05
5.00 10.00 30.00
Frequency (Hz)

Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.002636 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 11:44:30 AM, Monday, June 12, 2017

Report created at 11:44:39 AM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten

&





A2Z Environmental Test Lab ' MA‘
220 Power Court U Y
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION .prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 12, 2017 11-50-11
gn
1.1749
profile(f)
1.0000+ = -
B ) ) ) low-abort(f
— : ] high-alarm(f)
i low-alarm(f)
C1(f): 30.0011 Hz, 0.4997 gn high-abort(f
C1(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 12:50:57 PM, Monday, June 12, 2017 Report created at 12:51:00 PM, Monday, June 12, 2017

&
Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 12,2017 11-50-11
gn
1.1749
profile(f)
1.0000+
— . - ) ) | high-abort(f
A ) _ _ low-abort(f)
| high-alarm(f)
RX(f): 30.0011 Hz, 0.8476 gn low-alarm(f)
RX(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 12:50:57 PM, Monday, June 12, 2017 Report created at 12:51:00 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A2Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number:  X-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 16, 2017 08-58-49
gn
2.2909
profile(f)
1.0000 low-abort(f)
- g 1 high-alarm(f)
/ / low-alarm(f)
/ / high-abort(f)
CA(f
[T / (0
0.1000 - — : - — - -
N ¥ _,.»P"'—'M
/ B
0.0100 =
0.0042 L
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:012:02 Sweep Type: Logarithmic
Frequency: 5.029070 Hz Time Remaining: 00:00:00 Sweep Rate: 0.414 Oct/Min
Data saved at 09:11:53 AM, Friday, June 16, 2017 Report created at 09:11:55 AM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number:  X-Axis Sweep

Project File Name: TS82 VIBRATION. prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 16, 2017 08-58-49
gn
2.2909
profile(f)
1.0000 —| high-abort(f)
L low-abort(f)
— ~——| high-alarm(f)
low-alarm(f)
o RX(f
] / ()
0.1000 - ] - ‘ .
/
0.0100
0.0042
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:012:02 Sweep Type: Logarithmic
Frequency: 5.029070 Hz Time Remaining: 00:00:00 Sweep Rate: 0.414 Oct/Min
Data saved at 09:11:53 AM, Friday, June 16, 2017 Report created at 09:11:55 AM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

Fower Sol I-It_ions

. B

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 16, 2017 09-15-29
gn
1.1749
rofile
. profile(f)
low-abort(f)
B —— high-alarm(f)
) low-alarm(f)
C1(f): 30.0011 Hz, 0.5048 gn
= - - ———1 high-abort(f)
1 cim
0.1778
28.00 32.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 10:16:31 AM, Friday, June 16, 2017 Report created at 10:16:41 AM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





POt ion
A2Z Environmental Test Lab , MA‘
220 Power Court :
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: X-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder; ARunDefault Jun 16, 2017 09-15-29
gn
1.1749
rofile(f
1.0000 - - : profle(®)
, ~ ___| high-abort(f)
= = —1 low-abort(f)
RX(F): 30.0011 Hz, 0.5089 gn | Mahvalam®
- low-alarm(f)
i RX(f)
0.1778
28.00 32.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 10:16:31 AM, Friday, June 16, 2017 Report created at 10:16:41 AM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number:  Y-Axis Sweep

Project File Name:
Profile Name:

Frequency:

TS2 VIBRATION.prj

Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 16-07-55

gan
2.2909 1

J profile(f)
1.0000

= -| low-abort(f)

—e = = high-alarm(f)

/ 7 1 low-alarm(f)

high-abort(f)

C1(f)
0.1000

0.0042
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
5.001486 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 04:37:23 PM, Thursday, June 15, 2017 Report created at 04:37:25 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, JIXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: Y-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 16-07-55
gn
2.2909 :
profile(f)
1.0000 - = / high-abort(f) _
| | —
/ )
low-abort(f)
7/‘4—’—": high-alarm(f)
/ low-alarm(f)
—RY () = ]
X Y RY(f)
1 11.4544 0.777812

0.1000 ot -

0.0100 7/

0.0042

5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001486 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 04:37:23 PM, Thursday, June 15, 2017 Report created at 04:37:26 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab MA‘ |
220 Power Court L .
Sanford, FL 32771

\"7
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DUT: K&K Systems 17-0182, IXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: Y-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: MRunDefault Jun 15, 2017 16-56-25
gn
1.1749
rofile(f
1.0000 - profile(f)
- . low-abort(f)
= = - - high-alarm(f)
= low-alarm(f)
—t = high-abort(f)
- CA(f
B c1(f) e
X ¥
1 11.4544 0.498684
0.1778
10.45 12.45
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 11.450000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 06:08:14 PM, Thursday, June 15, 2017 Report created at 06:08:17 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prenared bv: S. Sahlsten





220 Power Court
Sanford, FL 32771

A27Z Environmental Test Lab

l’_‘_’_‘-"'er s_oluti.;,_“s

DUT: K&K Systems 17-0182, JIXC-300DCY, TPY-112-TCN-EVN-ON

Serial Number: Y-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 16-56-25
gn
1.1749
rofile(f
1.0000 il
_ high-abort(f)
= - low-abort(f)
= ~1 high-alarm(f)
T
i1 ——RY(F) | low-alarm(f)
X Y
1 11.4544 0.629313 RY(f)
0.1778
10.45 12.45
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 11.450000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 06:08:14 PM, Thursday, June 15, 2017 Report created at 06:08:17 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prevared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number:  Y-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 13, 2017 16-50-15
gn
2.2909 - =
profile(f)
1.0000 —| low-abort(f
= g — ()
E —| high-alarm(f)
/ / / 1 low-alarm(f)
/ el high-abort(f)
CA(f
0.1000 — — —
e
- | | i
0.0100 =
0.0042 e
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001869 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 05:03:40 PM, Tuesday, June 13, 2017 Report created at 05:03:43 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S.Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number: Y-Axis Sweep

Project File Name: TS2 VIBRATION. prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 13, 2017 16-50-15
gn
2.2909 J
! =
profile(f)
1.0000 /é high-abort(f)
2 —| low-abort(f
= Zaatl | high-alarm(f)
/ low-alarm(f)
e RY
0.1000 =l e
/
— / " ] =
// .y /
= - A / =
W T
0.0100 sl - ==
0.0042
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001869 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 05:03:40 PM, Tuesday, June 13, 2017 Report created at 05:03:42 PM, Tuesday, June 13, 2017 @

Test Performed by: S. Sahlsten
Chart Prepared bv: S.Sahlsten
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A27 Environmental Test Lab MA
220 Power Court >
Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1

Serial Number: Y-Axis Dwell

Project File Name: TS2 VIBRATION.prj

Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 13, 2017 17-07-48

gn
2L 1.1749

rofile(f
1.0000 - . ) : LU -

100 P | low-abort(f)
%

_— —| high-alarm(f)

Full i o ) cl(f): 30.0011 Hz, 0.5000 gn low-alarm(f)

Level
Time: == - - high-abort(f)

C1(f)

01:00
:00

Swee

p
Type:

Logar
ithmi
¢
Frequ
ency: - = -

30.00 01778
0000 29.00 31.00

Hz Frequency (Hz)

Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 06:08:21 PM, Tuesday, June 13, 2017 Report created at 06:08:25 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prenared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

power. 5°|§ltiqhs
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DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1

Serial Number: Y-Axis Dwell

Project File Name: TS2 VIBRATION .prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 13, 2017 17-07-48
gn
1.1749
rofile(f
1.0000 - : profie®
high-abort(f)
low-abort(f)
RY(f): 30.0011 Hz, 0.5106 gn high-alarm(f)
= low-alarm(f)
3 RY(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 06:08:21 PM, Tuesday, June 13, 2017

Report created at 06:08:25 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

power Solutions

DUT: K&K Systems 17-0182, SPLasher, CTS-PB,
Serial Number: Y-Axis Sweep

CTS-MS, Radar, ADD-RRFB

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 12, 2017 17-39-24
gn
2.2909+
profile(f)
1.000 low-abort(f
— high-alarm(f)
- low-alarm(f)
// high-abort(f
C1(f)
/ /
0.1000 = — =
/
/4" p
/“ / - - -
|- MK / _ =
IMI
e / K
0.0100 = 5 —
0.0042 :
5.00 10.00 30.00
Freguency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.002125 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 05:52:20 PM, Monday, June 12, 2017 Report created at 05:52:27 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

power Solutions

v,
Ir“"l'm:.tntal Test g

DUT: K&K Systems 17-0182, SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB

Serial Number: Y-Axis Sweep
Project File Name:
Profile Name:

TS2 VIBRATION.prj
Test Type:

Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 17-39-24
gn
3.1261
T profile(f)
1.0000 = | high-abort(f)
low-abort(f)
= T high-alarm(f)
gt | low-alarm(f)
0.1000 e -
RX(f
: —— =L
M — / N /WRY)
—_— B wyT RZ(f)
0.0100+ ey = ——— " a—
= i L =
I
| I | bl | I f —
Ll | I I |
0.0010-BH— R - —
I Il E
0.0002 e e e e e -
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.002125 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 05:52:20 PM, Monday, June 12, 2017

Report created at 05:52:25 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten

Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771
Virg st b
Amental T€
DUT: K&K Systems 17-0182, SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB
Serial Number: Y-Axis Dwell
Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 17-56-55
gn
1.1749
profile(f)
1.0000+ —
B : low-abort(f)
o - B - - high-alarm(f)
» = B low-alarm(f)
C1(f): 30.0011 Hz, 0.4998 gn high-abort(f
C1(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 07:01:17 PM, Monday, June 12, 2017

Report created at 07:01:20 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten

Chart Prepared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB
Serial Number: Y-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 12, 2017 17-56-55
gn
1.1749
profile(f)
1.0000-f - —
high-abort(f)
- | low-abort(f
- _ | high-alarm(f)
RY(f): 30.0011 Hz, 0.5783 gn | low-alarm(f)
T RY(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 07:01:17 PM, Monday, June 12, 2017 Report created at 07:01:20 PM, Monday, June 12, 2017

{42z
Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: Y-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 13-14-23
gn
2.2909 ;
profile(f)
1.0000 / low-abort(f)
high-alarm(f)
= - ' s ~ | low-alarm(f)
/ high-abort(f)
C1(f)
/
0.1000 —
il .
f/” —
| g
-
/
MWM
0.0100 == —
0.0042 -
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.002380 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 01:33:19 PM, Monday, June 12, 2017 Report created at 01:33:27 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab 4 MA :

220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: Y-Axis Sweep
Project File Name: TS82 VIBRATION.prj

Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 13-14-23

gn
2.9854
l— | profile(f)
1000 — high-abort(f)
= : —| low-abort(f)
/// / high-alarm(f)
0.1000-—= = = / A low-alarm(f)

~— RX(f)

H,,.-iw A
—— T . o RA
e | RY(f)
/
0.0100 e L !
] L 5L |
e i l_ [ I, i —
i i 1 M
0.0010 ——s
0.0003 —
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.002380 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 01:33:19 PM, Monday, June 12, 2017

Report created at 01:33:25 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab . M
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: Y-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 13-37-20
gn
1.1749
profile(f)
1.0000 -
I — | - B B low-abort(f
I B B o - __| high-alarm(f)
- _ B - low-alarm(f)
C1(f): 30.0011 Hz, 0.5000 gn high-abort
C1(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 02:39:24 PM, Monday, June 12, 2017 Report created at 02:39:29 PM, Monday, June 12, 2017
®
Test Performed by: S. Sahlsten ]

Chart Prepared bv: S. Sahlsten
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A2Z Environmental Test Lab . m“ 5
220 Power Court e :
Sanford, FL 32771
DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number:  Y-Axis Dwell
Project File Name: TS2 VIBRATION .prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 12, 2017 13-37-20
gn
1.1749
profile(f)
1.0000 =
N ) high-abort(f)
o | low-abort(f)
g _ high-alarm(f)
RY(f): 30.0011 Hz, 0.7245 gn | low-alarm(f)
RY(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 02:39:24 PM, Monday, June 12, 2017

Report created at 02:39:29 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





szer s-°""ti°n_s

A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: Y-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 16, 2017 11-10-09
gn
2.2909
profile(f)
1.0000

—| low-abort(f)

high-alarm(f)

low-alarm(f)

high-abort(f)

C1(f)
0.1000

0.0100 =
0.0042
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:012:28 Sweep Type: Logarithmic
Frequency: 5.244020 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 11:23:10 AM, Friday, June 16, 2017 Report created at 11:23:15 AM, Friday, June 16, 2017

@
Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: Y-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 16, 2017 11-10-09
gn
5.6234
profile(f)
/| high-abort(f)
low-abort(f)
1.0000 : =
%T/Z— | high-alarm(f)
—
ol o - 1
‘m/ff“n/ i low-alarm(f)
2 | RY()
0.0100
0.0040
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:012:28 Sweep Type: Logarithmic
Frequency: 5.244020 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 11:18:10 AM, Friday, June 16, 2017 Report created at 11:18:14 AM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten

®
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: Y-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 16, 2017 11-20-19
gn
1.1749
rofile(f
1.0000 = — 2 D
low-abort(f)
z = high-alarm(f)
| low-alarm(f)
C1(f): 30.0011 Hz, 0.5028 gn
e high-abort(f)
B C1(f)
0.1778
28.00 32.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 12:21:00 PM, Friday, June 16, 2017  Report created at 12:21:03 PM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

power Solutig,, "
‘_.“W

- Pl e

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: Y-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 16, 2017 11-20-19
gn
1.7579
profile(f)
high-abort(f)
low-abort(f)
1.0000
' RY(F): 30.0009 Hz, 0.9532 gn niop-alam(®)
' low-alarm(f)
RY(f)
0.1778
28.00 32.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 12:21:00 PM, Friday, June 16, 2017

Report created at 12:21:03 PM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court

power Solutiqy,

Sanford, FL 32771
DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: Z-Axis Sweep
Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 14, 2017 17-10-17
gn
2.2909 :
profile(f)
1.0000 | low-abort(f)
—— | high-alarm(f)
/ / low-alarm(f)
/ ' high-abort(f
— C1(f)
/ /
0.1000 e —=
= ot
e 4 -
- . )/, //
Mﬂ""
0.0100 il
0.0042 -
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001741 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 05:23:10 PM, Wednesday, June 14, 2017

Report created at 05:23:14 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: Z-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 14, 2017 17-10-17
gn
2.2909 T
profile(f)
1.0000 . / high-abort(f
- — e low-abort(f)
) - high-alarm(f)
low-alarm(f)
....... RZ!f!
0.1000
0.0100+ —i— -
0.0042 5 e
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001741 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 05:23:10 PM, Wednesday, June 14, 2017 Report created at 05:23:16 PM, Wednesday, June 14, 2017
Test Performed by: S. Sahlsten (MZ;
Chart Prevared bv: S. Sahlsten g





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

Solut;j
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DUT: K&K Systems 17-0182, OTS, CT-10, CT4
Serial Number: Z-Axis Dwell
Project File Name: TS2 VIBRATION.prj

Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 14, 2017 17-27-45
gn
1.1749
profile(f)
1.0000- — - -
| B . | low-abort(f
o - | high-alarm(f)
— low-alarm(f)
€1(f): 3 z, 0.4983 gn high-abort(f
CA(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 07:28:45 PM, Wednesday, June 14, 2017

Report created at 07:28:48 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab

power Soiutiohs

Lo

220 Power Court
Sanford, FL 32771
DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: Z-Axis Dwell
Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 14, 2017 17-27-45
gn
1.1749
profile(f)
1.0000+
o = | high-abort(f
- o | low-abort(f)
| high-alarm(f)
RZ(f): 30.0011 Hz, 0.5467 gn low-alarm(f)
- RZ(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 07:28:45 PM, Wednesday, June 14, 2017 Report created at 07:28:48 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A2Z Environmental Test Lab .' ” ry '
220 Power Court s, A
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: Z-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 15, 2017 09-35-45
gn
2.2909
profile(f)
1.0000 IOW-abOrt!f!
- e — high-alarm(f)
= low-alarm(f)
/ high-abort(f)
/ CA1(f)
/ /
0.1000 -
— M"'f / N
M
T 2
/ —y
rM
0.0100
0.0042 =
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001997 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 09:50:42 AM, Thursday, June 15, 2017 Report created at 09:50:47 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A2Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: Z-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 09-35-45
gn
2.7861
profile(f)
high-abort(f)
1.0000 = = = —
1 - . /// \\ /// low-abort(f)
= o // ~ | high-alarm(f)
‘/4// low-alarm(f)
o = RZ(f)
/
0.1000 == a——— . s =
I
0.01 00—-// —
0.0025
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001997 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 09:50:42 AM, Thursday, June 15, 2017 Report created at 09:50:45 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A2Z Environmental Test Lab 4 M " A “_"&-«
220 Power Court , A .

Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION. prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 09-52-36
gn
1.1749
profile(f)
1.0000 o ~—
= ) = - | low-abort(f
high-alarm(f)
- - low-alarm(f)
C1(f): 30.0011 Hz, 0.5001 gn high-abort(f)
C1(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 10:52:58 AM, Thursday, June 15, 2017 Report created at 10:53:03 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20

Po_we.!' solutiq"s

~,

M

Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 09-52-36
gn
1.2445
profile(f)
1.0000 high-abort(f)
a o low-abort(f)
- high-alarm(f)
_ RZ(f): 30.0006 Hz, 0.4516 gn low-alarm(f)
R | RZ(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 10:52:58 AM, Thursday, June 15, 2017

Report created at 10:53:03 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A2Z Environmental Test Lab y ﬁ . :
220 Power Court TN O
Sanford, FL 32771

powr slutons

DUT: K&K Systems 17-0182, CT-CWR, CT-CW-4, SPLahser
Serial Number: Z-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 15, 2017 11-18-57
gn
229091 ——
profile(f)
1.0000 - 7 ) Iow-abon(f)
high-alarm(f)
/ = 7 low-alarm(f)
/ high-abort(f)
—{ C1(f)
/ /
0.1000 — —
. f —_—
i e
'fi-
0.0100
0.0042
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.002764 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 11:31:56 AM, Thursday, June 15, 2017 Report created at 11:32:05 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten

Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CT-CWR, CT-CW-4, SPLahser
Serial Number: Z-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 15, 2017 11-18-57
gn
2.2909
profile(f)
1.000 - —] high-abort;f[
e low-abort(f)
/ high-alarm(f)
// - low-alarm(f)
/
0.1000 = T T
| /
0.0100-—
0.0042
5.00 10.00 30.00
Freguency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.002764 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 11:31:56 AM, Thursday, June 15, 2017 Report created at 11:32:03 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

Powf’r 5°|“tions

DUT: K&K Systems 17-0182, CT-CWR, CT-CW-4, SPLahser

Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell ARunDefault Jun 15, 2017 11-34-13
gn
1.1749
profile(f)
1.0000
- low-abort(f
high-alarm(f)
low-alarm(f)
CL(f): 30.0011 Hz, 0.4999 gn high-abort(f
C1(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate:

Data saved at 12:34:53 PM, Thursday, June 15, 2017

Report created at 12:34:59 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten

@





A2Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CT-CWR, CT-CW-4, SPLahser
Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 15, 2017 11-34-13
an
1.1749
profile(f)
1.0000 7 -
= S ‘ B | high-abort(f
I ] | low-abort(f
= high-alarm(f)
RZ(f): 30.0011 Hz, 0.5597 gn low-alarm(f)
18 RZ(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 12:34:53 PM, Thursday, June 15, 2017 Report created at 12:34:59 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A2Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

powr s'“tihs

T S,

DUT:

Serial Number:;

K&K Systems 17-0182, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Z-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,1rack And Dwell Run Folder: ARunDefault Jun 14, 2017 13-46-59
gn
2.2909
profile(f)
1.0000 — low-abort(f)
= e s—— ——1 high-alarm(f
. — ~ (f)
= . 1 low-alarm(f)
CA(f
|t (")
0.1000 =
L —
- o -
o / il
0.0100 -/
0.0042 .
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001358 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 02:00:28 PM, Wednesday, June 14, 2017

Report created at 02:00:40 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





power Solutim‘s

A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number: Z-Axis Sweep

Project File Name: T82 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 14, 2017 13-46-59
gn
2.2909
profile(f)
1.0000 = i — high-abort(f
b i _—| low-abort(f
- / — high-alarm(f)
//’é low-alarm(f)
L RZ
] Ra
0.1000 o ]
L — .
= e
e i M 4 /
- /
M ; ™
0.0100
0.0042 |
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001358 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 02:00:28 PM, Wednesday, June 14, 2017 Report created at 02:00:40 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: JARunDetault Jun 14, 2017 14-05-48
gn
1.1749
profile(f
1.0000 - D
_ | low-abort(f)
= = —-| high-alarm(f)
C1(f): 30.0011 Hz, 0.4998 gn | low-alarm(f)
o ——— high-abort(f)
C1(f)
h
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 03:11:56 PM, Wednesday, June 14, 2017 Report created at 03:12:00 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

powSLisition,

- 3

DUT: K&K Systems 17-0182, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1

Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION. prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 14, 2017 14-05-48
gn
1.1749
rofile(f
1.0000 - profielh .
= - ___| high-abort(f)
— low-abort(f)
RZ(f): 30.0011 Hz, 0.5023 gn | high-alarm(f)
low-alarm(f)
RZ(f)
0.1778 :
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 03:11:56 PM, Wednesday, June 14, 2017

Report created at 03:12:00 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-MS, Radar, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: Z-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 10-16-51
gn
2.2909
profile(f)
1.0000 + ——| low-abort(f)
e 4 high-alarm(f)
g / ~—— low-alarm(f)
e C1
| / (f)
0.1000 22 g |
/ — ’/f / = =
/ g = I~
- Mﬂ"“"’ )
T
0.0100
0.0042
5.00 10.00 30.00
Freguency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001869 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 10:30:36 AM, Thursday, June 15, 2017 Report created at 10:30:41 AM, Thursday, June 15, 2017

&
Test Performed by: S. Sahlsten -
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-MS, Radar, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: Z-Axis Sweep

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 15, 2017 10-16-51
gn
2.2909
profile(f)
1.0000 - —| high-abort(f)
7// "\ low-abort(f)
e /] Sl
% % low-alarm(f)
RZ(f
/ ()
0.1000
=
/ ."4"" / /
L et .
W o
0.0100 |l
0.0042
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001869 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 10:30:36 AM, Thursday, June 15, 2017 Report created at 10:30:40 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-MS, Radar, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 15, 2017 10-36-07
gn
1.1749
rofile(f
1.0000 - proied
= _ low-abort(f)
high-alarm(f)
C1(f): 30.0011 Hz, 0.4995 gn low-alarm(f)
= ; - high-abort(f)
C1(f)
[ = 1 =
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: I Oct/Min
Data saved at 11:36:28 AM, Thursday, June 15, 2017 Report created at 11:36:32 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab MA
220 Power Court g
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-MS, Radar, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 15, 2017 10-36-07
an
1.1749
rofile(f
1.0000 P 0
= high-abort(f)
“ —— low-abort(f)
Rz(f): 30.0011 Hz, 0.2652 gn high-alarm(f)
low-alarm(f)
RZ(f)
0.1778
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz  Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 11:36:28 AM, Thursday, June 15, 2017 Report created at 11:36:32 AM, Thursday, June 15, 2017
Test Performed by: S. Sahlsten (422
Chart Prepared bv: S. Sahlsten o





power Sulutiuns

=

A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-PB, ADD-RRFB
Serial Number: Z-Axis Sweep

Project File Name: TS52 VIBRATION.prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 14, 2017 15-50-27
gn
2.2909 1—
profile(f)
1.0000 —| low-abort(f)
/ -
/ high-alarm(f)
i ~— | low-alarm(f)
high-abort(f)
C1(f
A 0
0.1000 i i —
/ / ;
- / 4 // —
== / /
0.0100
0.0042
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001869 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min
Data saved at 04:03:31 PM, Wednesday, June 14, 2017 Report created at 04:03:35 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten

®





A27 Environmental Test Lab
220 Power Court

Sanford, FL 32771
DUT: K&K Systems 17-0182, CTS-PB, ADD-RRFB
Serial Number: Z-Axis Sweep
Project File Name: TS2 VIBRATION.prj
Profile Name: Test Type: Resonance Search,Track And Dwell Run Folder: ARunDefault Jun 14, 2017 15-50-27
gn
2.2909 — -
profile(f)
1.0000 i — //_ high-abort(f)
— .
/
| —— / low-abort(f)
RS - / high-alarm(f)
/ / / Iow-atarm_{f)
Lt / =i RZ(f)
0.1000 s = - / =
— =
-t / e
Ai 7/_{_ B ,/ = —— |
[ f// /J/ .
PQ/‘ - //
0.0100 i s
0.0042 ' |
5.00 10.00 30.00
Frequency (Hz)
Level: 100 % Full Level Time: 00:12:28 Sweep Type: Logarithmic
Frequency: 5.001869 Hz Time Remaining: 00:00:02 Sweep Rate: 0.414 Oct/Min

Data saved at 04:03:31 PM, Wednesday, June 14, 2017

Report created at 04:03:34 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A2Z Environmental Test Lab
220 Power Court [ 2 o wilis
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-PB, ADD-RRFB
Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION. prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder; ARunDefault Jun 14, 2017 16-05-42
gn
1.1749
rofile(f
1.0000 | profile(f)
low-abort(f)
— = high-alarm(f)
C1(f): 30.0011 Hz, 0.4999 gn low-alarm(f)
high-abort(f)
C1(f)
0.1778 |
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min
Data saved at 05:10:55 PM, Wednesday, June 14, 2017 Report created at 05:10:58 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prenared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

power Solutiohs

DUT: K&K Systems 17-0182, CTS-PB, ADD-RRFB

Serial Number: Z-Axis Dwell

Project File Name: TS2 VIBRATION. prj
Profile Name: Test Type: Resonance Search, Track And Dwell Run Folder: ARunDefault Jun 14, 2017 16-05-42
gn
1.1749
profile(f
1.0000 —— —_——— profle®
e - _| high-abort(f)
- = = = — low-abort(f)
= RZ(f): 30.0011 Hz, 0.4985 gn—————— | high-alarm(f)
— — — - 1| low-alarm(f)
RZ(f)
0.1778 J
29.00 31.00
Frequency (Hz)
Level: 100 % Full Level Time: 01:00:00 Sweep Type: Logarithmic
Frequency: 30.000000 Hz ~ Time Remaining: 00:00:00 Sweep Rate: 1 Oct/Min

Data saved at 05:10:55 PM, Wednesday, June 14, 2017

Report created at 05:10:58 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten

®










SHOCK





power Solutiong

= b Mathews Associates, Inc.

A
ir“"‘“H-mtal Test .

TEST STATION SETUP

Initial setup and daily verification shall be performed by the A2Z Department.

Order Number: Iv? -Ol§ L Part Number: \G510Ut5
Test Procedure: N‘UM“TSZ Revision: 03.07 (6
Test Description: ib@( s 4
INITIAL SETUP
Technician (Setup): @ Date: G- o~ 17
(AN B
Technician (Verifying): Date: G-172- 7
DAILY VERIFICATION

EQUIPMENT LIST RELEASED (CURRENT) | vERIFYING

DATE VERIFIED TEST ':’,'E‘:\_‘,':’F'I"EES"S'ON TECHNICIAN NOTES
(CHECK OFF) (CHECKOFE) STAMP
G- 13- 12 / - @
o | = ®
\/ , 7z
6,,{ $- 11 .// , &)

b--B | S / @

In-Line Testing: This form is completed and is kept with the Equipment List. It is scanned and filed with the Equipment List.
NON In-Line Testing (Including A2Z): This form is kept with the Equipment List during testing, but is not included in the
Test Report. It is scanned apart from the report and filed in the job folder.

Page 1 of 2 F-0061 111513





TEST OBSERVATION LOG

RECORD ANY UNPLANNED EVENTS, SUCH AS ELECTRICAL OUTAGE, POWER SURGE, DOOR OPENING, EQUIPMENT FAILURE, ETC.

DATE TIME EMPLOYEE OBSERVATION - COMMENTS
c/\2)1m | 1253 N CT-10/CT-¢t/STS[) X-Axis Shock

e/l [ 2-Aip S5 h Y-pws Shock
c/12/1+ | S:lbpr 55 Ploshes /(T3- PB/CTS t"b/?mar/ADD PYEB  X-Aws Shrk
6/12/1% ssdpy» &5 Y-Axs G
637 | 431 p~ 5 SPLm«/ (T-Cw- u/f’ (L0e] "’b-mﬂ/f WlE-433-4/

Coomslok IS (/PTC-1 " Xhus Sl

G 1i3)re 6 o 55 L q Axs Shy &
NE 3 p 55 CTS-Hws [ 4334 | rsslok(Fr \7’“ 2-Loxis Shark
NUF | suzpe~ <s s PR/ADD-REB T 7-Awis Shy
o/u/p S lepr~ 39 (T—fO/CT- Y[ OTS(R) Z-Axis Qhoot
CAS/F | 0256 oMY S5 Ql- - USHS - HT -%-1000  Z-Aws S

IF ANY UNPLANNED EVENTS OCCUR, COMPLETE THE FOLLOWING INFORMATION:
ORDER#: _|7-Q1¥L

\aaions

DOCUMENT # \oyo T REV 32.6Z WL

TesT section: _7.2.4.1-2.2.4.4

Submit this original with test results, if any observations/comments have been added.

F-0013 051311





TEST OBSERVATION LOG

RECORD ANY UNPLANNED EVENTS, SUCH AS ELECTRICAL OUTAGE, POWER SURGE, DOOR OPENING, EQUIPMENT FAILURE, ETC.

DATE TIME EMPLOYEE OBSERVATION - COMMENTS
Gls[1%2 5% S TS\ Hloolos [ AXCO0C Y ARU-11TIN LN 2Awd Shock
els/r | 125 on < CT- Cu\)\?;/C‘"—cu 4/Plasher” Z-Axis Srock
G/ish> | 3:0prv S¢ X300y ﬁPt mcr\) ENON  A-Axrs Sherk
o/t | Bitssoe 55 U-Axis Shrk
PIAE 10: &m0 &5 Ei%-—u?ﬁ&g—-m—— g~ DL *Axis Sk
cNne /3 | [Lilpr L L U-Axis Shock

IF ANY UNPLANNED EVENTS OCCUR, COMPLETE THE FOLLOWING INFORMATION:
ORDER# | F-O1&T PART#:  Vorlous pocument # Noma T 5L rev ()3.0¢ 10t
TESTSECTION:  2.2.4-1-1.2.9.4

Submit this original with test results, if any observations/comments have been added.

F-0013 051311





EQUIPMENT LIST

Part Number: \/()S {O($ Document Number: NQ}%{TS/L Rev: 020710 order Number: 7 - Q1§ Z_
Test Equipment Manufactuer / Serial Calibration | Calibration | Reference Start Stop
Section Type Model Number Date Due Date Only Date Date
33580 | Acedooveter  [bstle 30050 | 9O la9p-1. |0-20-17 617 |6 le- 13
C N Accodesomeks” Vosto FOIBOMB | UFE65TE is-16 Jia¥H 6-n7 | G-16-H
v | \Vibrahen (rbdlS) Bruls Kper Lol | 1076353 |G-1e1e |A-1H-# ASTRIED VT
" |Shpker Table ferssiutos (Sp ™~ Isti63.09 v Jezr] e
Y Perodesome ko 1%l es Q;(%Efgf)o 705191 ¢ [0-3- 16 \|}-31F G131 VG- 6- &
ol Mocdocmore | §F04BY0 Q0US Q-20-16 Q»-ZO— H o 1312 |11
" NYbsader (odde] ¥ Kperlos WD | 16725793U |16 |5 10-17 6133 |G-16-17
" Anplidies W vs>-uo | 20630639/ v 637 | 6-l6-H
" |Brciooredr st RHHBRO | Q0saaé  R-1G-€ | S G- HH) & lev
" | hecctoordS et deongnl 2065029 [ |G-t 1% Ol ¢ (64
3 Preerosomekes | st sospasom | 2086080 |u-7-2 | ¢l LT o-te

If a piece of equipment is either "Calibrated With External Equipment"” or "For Reference Only" check the "Reference Only" box and leave the
"Calibration Date" and "Calibration Due Date" blank.

F-0048 101509





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

Pgwef Solutiogs

7 - -

=1

DUT: K&K Systems 17-0182, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: X-Axis Shock
Project File Name: 10G 18MS.prj

Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 15, 2017 15-11-14
gn
15.0000
13.5000 | control(t)
12,6000 +———— profilad)
| iah-
10.5000 //\ \\ high-abort(t)
9.0000 W\\ - low-abort(t)
7.5000 / £ \\\\\
60000 SRS /[ \\ \ bt -
4.5000 / W \ \\ - '
J/ |\ —
1.5000 / / \\
0 -~ AACALTA A WAYIJ = \ \\
-1.5000 - \ N A A AVV.V_I‘IM
-3.0000
49860 —
-18  -15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 12
Frame Time: 1.365333 Seconds Control Peak:  9.907368 Control RMS:  0.923858 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS: 0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms

Data saved at 03:12:00 PM, Thursday, June 15, 2017

Report created at 03:12:03 PM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





p ower s°'“tions

A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number: X-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 13, 2017 16-31-21
gn
15.0000
13.5000 +——— o e | | control(t)
12.0000 & profile(t)

10.5000 I & . ] high-abort(t)
9.0000 ' / A \\ low-abort(t)

=N
1-500;) — Ty W\

-1.5000 | \ ‘\. . e

~
Z

-3.0000 —l——
:ﬂ$888 B — |
-18  -15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 11
Frame Time: 1.365333 Seconds Control Peak:  9.899817 Control RMS:  0.914504 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS:  0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 04:31:57 PM, Tuesday, June 13, 2017 Report created at 04:32:03 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prepared by: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB

Serial Number: X-Axis Shock
Project File Name: 10G 18MS.prj
Profile Name: 10gn 18mSec

Test Type:

Classical Shock Run Folder: ARunDefault Jun 12, 2017 17-26-43

gn
15.0000

14.000

13.0000

I — i control(t)

12.0000

E profile(t)

11.0000

high-abort(t)

10.0000

9.0000

N
=)

\' T
V\V\\ low-abort(t)

8.0000+——f———

=
ik
=

7.0000+——————

™
/]
=
1

6.0000

5.0000

4.0000

2.00001——+——

1.0000 e=

0 oz~ P et

-2.0000

-1.000 ——

ANA A -
WAVAP LW

-3.0000

VNAATY

-4.0000

-4.7500

-18  -15 -10

10 15 20 25 30 36
Time (Milliseconds)

Level: 100 %

Frame Time: 1.365333 Seconds
dT: 0.000333 Seconds
Pulse Type: Half Sine

Block Size:
Control Peak:
Demand Peak:
Amplitude:

4096

11.448925
10.000000
10.000000

Elapsed Pulses: 13

Control RMS:  0.967209 Full Level Elapsed Pulses: 1
Demand RMS: 0.931521 Remaining Pulses: 0
Pulse Width: 17.999999 ms

Data saved at 05:27:48 PM, Monday, June 12, 2017 Report created at 05:27:50 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prenared bv: S. Sahlsten

@





power Solutinns

A27 Environmental Test Lab ”Aﬁ

220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: X-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 12, 2017 12-53-53
gn
15.0000+— "
14.0000 = -~| control(t)
13.0000 . profile(t)
12.0000 = -

high-abort(t)

11.0000- A

10.0000 /n ﬂ ﬂ \ﬂ\ el
9.0000 = //\m V\K\A\ _ R
8.0000 // %\ \A\
s 000 777 T \§
5.0000 / / \\\ \

4000 /// \,\\\ )
585 /7 LA\N
1:0000 / / \\\\

0 ~~
-1.000 / \l \1\ =
-2.000 \ AL~ b
-3.000 -
-4.0000
-4.7500
-18  -15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 14
Frame Time: 1.365333 Seconds Control Peak: 11.552524 Control RMS:  0.961740 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS:  0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 12:54:52 PM, Monday, June 12, 2017 Report created at 12:54:58 PM, Monday, June 12, 2017

&
8
Test Performed by: S. Sahlsten

Chart Prevared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

power Solu_tio“s

/2l

DUT:
Serial Number:  X-Axis Shock
Project File Name: 10G 18MS.prj

K&K Systems 17-0182, R1-1-4848-HI-8-DC20

Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 16, 2017 10-18-48
gn
15.0000
13.5000 [ | control(t)
12.0000 = IP:Luill s -
10.5000 / ™ L high-abort(t)
9.0000 f - /b \\'* ;‘ : low-abort(t)
60000 " ———— // \\\\ «; =3 =
4.5000 / / / ‘\\\
3.0000 / / A \\\\\ ‘ =
i - RN
-1.5000 ’ \ e e
-3.0000 —
:&5888 D e e
-18  -15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 12
Frame Time: 1.365333 Seconds Control Peak: 10.240998 Control RMS:  0.921922 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS:  0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms

Data saved at 10:19:30 AM, Friday, June 16, 2017

Report created at 10:19:33 AM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





power s‘}"uti_o.-.s

A27Z Environmental Test Lab MA‘ F
220 Power Court j S~ e
Sanford, FL 32771

DUT: K&K Systems 17-0182, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: Y-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 16, 2017 08-28-04
gn
15.0000
13.5000 o i control(t)
l
1210000 e | | profilet)
S il W | high-abort(t)
\ \ [ low-
0.0000 2 || low-abort(t)
| AN
7.5000 ' S B / /\\\
6.0000 / / \\ \
4.5000 \
3.0000 ;ﬁ/ , %Q\
1.5000 : / \\
N A ‘
AB 0 e e s gprnnmped \ —
-3.0000 +——
4.9888 —— ——
-18  -15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 11
Frame Time: 1.365333 Seconds Control Peak: 9.564711 Control RMS:  0.907962 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS: 0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 08:28:39 AM, Friday, June 16, 2017 Report created at 08:28:40 AM, Friday, June 16, 2017

Test Performed by: G. Muriel
Chart Prepared bv: G. Muriel
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A2Z Environmental Test Lab _ ﬁﬂ‘
220 Power Court - g
Sanford, FL 32771

wt“"mental Test g

DUT: K&K Systems 17-0182, SPLasher, CT-CW-4,CT-CWR, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number: Y-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 13, 2017 18-09-27
gn
15.0000 T
|
13.5000 J‘ control(t)
12.0000 D . e profile(t)

Y || high-abori(t)

10.5000

e
9.0000 /R \\ low-abort(t)
6.0000 — | / / \\
//, AN
o I/ W
1.5000 / /

//

0 Al v —
-1.5000 4— -
-3.0000 =
= |
-18  -15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 11
Frame Time: 1.365333 Seconds Control Peak:  9.825416 Control RMS:  0.921221 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS: 0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 06:10:03 PM, Tuesday, June 13, 2017 Report created at 06:10:06 PM, Tuesday, June 13, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27Z Environmental Test Lab - MA‘ L
220 Power Court NG 2 o S
Sanford, FL 32771

Vi L
I""“"‘u&-ntal Test

DUT: K&K Systems 17-0182, SPLasher, CTS-PB, CTS-MS, Radar, ADD-RRFB
Serial Number: Y-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 12, 2017 17-53-46
gn
15.0000
14.0000— i control(t)
120008 = profile(t)
12.0000 —
| T high-abort(t)
8.0000 : / / / V<\ \
7.0000 - 717 \Bﬁ
5.0000 - 4
4.0000+— /// \)\\\ __ B
| 11/ W
2.0000 / / \\—\
1.0000 7 / \ \ --------------
A .oogo = = < / | | \l\\/\ ) L
A o - ~ o=
-2.000 \\ SAVAYA'4
-3.0000
-4.000 | |
-4.7500
-18  -15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 13
Frame Time: 1.365333 Seconds Control Peak: 11.700016 Control RMS:  0.955248 Full Level Elapsed Pulses: |
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS:  0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 05:54:34 PM, Monday, June 12, 2017 Report created at 05:54:38 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: Y-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 12, 2017 14-41-00
gn
15.0000
14.0000 —| control(t)
1840 profile(t)
12.0000
11.0000 high-abort(t)

10.0000 AMUN low-abort(t)
00000 AN N | ]
8.0000 // AV 1

- [/ [ NAN

6.0000 [/ A\l
5.0000 // AN
400001 1/ \ \
20000 I/ W\

i // A\l

4 ¥
T ] i¥
-1.0000 —| —
-2.0000 g \ VAALV '
-3.0000 i
-4.0000 = : - I
-4.8000
-18  -15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 14
Frame Time: 1.365333 Seconds Control Peak: 12.005741 Control RMS:  0.968333 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS:  0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 02:41:46 PM, Monday, June 12, 2017 Report created at 02:41:51 PM, Monday, June 12, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number:  Y-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 16, 2017 12-21-52
gn
15.0000
13.5000 | | control(t)
12.0000 _ profile(t)

10.5000 : . 2 5% high-abort(t)

9.0000 / /ﬁ: \\ B low-abort(t)
7500 W\

6.0000 / / \ \
4.5000 - / / :
3.0000 / / / \\
] v
A/ ]\

-

0 == — = \ k =

-1.5000 - . N amh

-3.0000 =

-4.9866 !

-18 15 -10 -5 0 5 10 15 20 25 30 36
Time (Milliseconds)

Level: 100 % Block Size: 4096 Elapsed Pulses: 12
Frame Time: 1.365333 Seconds Control Peak:  9.760961 Control RMS:  0.924493 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS: 0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms

Data saved at 12:22:31 PM, Friday, June 16,2017  Report created at 12:22:34 PM, Friday, June 16, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27Z Environmental Test Lab
220 Power Court
Sanford, FL 32771

power 5°|“tions

fac/al

N
lr""“mental Test i

DUT: K&K Systems 17-0182, OTS, CT-10, CT-4
Serial Number: Z-Axis Shock
Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec

Test Type: Classical Shock

Run Folder: ARunDefault Jun 14, 2017 17-26-31

gn
15.0000+

14.000
13.0000 -

—- control(t)

12.000

"""" | profile(t)

11.0000+—

|
|

N high-abort(t)

10.0000

9.0000

g o

bt
- low-abort(t)

8.0000

v

" /
7.0000 / / /

6.0000{ | £

5.0000

4.0000

yseod I A N N/ / /|
/

1.0000
/
0
/

-1.0000 -

-2.0000

-3.0000 = =

-4.000

-4.7500

-18 -15 -10 -5 0 5

10

Time (Milliseconds)

15 20 25 30 36

Level: 100 %

Frame Time: 1.365333 Seconds
dT: 0.000333 Seconds
Pulse Type: Half Sine

Block Size:

Control Peak:
Demand Peak:  10.000000
Amplitude: 10.000000
Data saved at 05:27:12 PM, Wednesday, June 14, 2017

4096
10.034777

Elapsed Pulses: 12
Control RMS:
Demand RMS:
Pulse Width:

0.941335
0.931521
17.999999 ms
Report created at 05:27:15 PM, Wednesday, June 14, 2017

Full Level Elapsed Pulses: 1
Remaining Pulses: 0

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

|,-cl,_\,.uar ‘.iolqtimls
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DUT: K&K Systems 17-0182, R1-1-4848-HI-8-DC20
Serial Number: Z-Axis Shock
Project File Name: 10G 18MS.prj

Profile Name:  10gn 18mSec Test Type:

Classical Shock

Run Folder; ARunDefault Jun 15, 2017 10-58-48
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Level:
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dT:

Pulse Type:

100 %

1.365333 Seconds
0.000333 Seconds
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Block Size:
Control Peak:
Demand Peak:
Amplitude:

Data saved at 10:59:25 AM, Thursday, June 15, 2017

4096

10.264584
10.000000
10.000000

Elapsed Pulses: 12

Control RMS:  0.950853
Demand RMS: 0.931521
Pulse Width: 17.999999 ms
Report created at 10:59:29 AM, Thursday, June 15, 2017

Full Level Elapsed Pulses: 1
Remaining Pulses: 0

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten
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A2Z Environmental Test Lab ‘ ﬁA‘ ;
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CT-CWR, CT-CW-4, SPLahser
Serial Number: Z-Axis Shock
Project File Name: 10G 18MS.prj

Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 15, 2017 12-37-56
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Level: 100 % Block Size: 4096 Elapsed Pulses: 12
Frame Time: 1.365333 Seconds Control Peak: 10.076210 Control RMS:  0.945573 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS: 0931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 12:39:07 PM, Thursday, June 15, 2017 Report created at 12:39:12 PM, Thursday, June 15, 2017 @
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Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





r Solutj

A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-HWS, CWKF-433-4, Crosslink-USB-1, PTC-1
Serial Number: 7-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name: 10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 14, 2017 15-13-22
gn
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Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 11
Frame Time: 1.365333 Seconds Control Peak:  9.687590 Control RMS: 0916316 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS: 0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 03:14:03 PM, Wednesday, June 14, 2017 Report created at 03:14:06 PM, Wednesday, June 14, 2017

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





power Solutiol,.s

A2Z Environmental Test Lab Vas/ A\
220 Power Court '
Sanford, FL 32771

DUT: K&K Systems 17-0182, CTS-MS, Radar, JXC-300DCY, TPY-112-TCN-EVN-ON
Serial Number: Z-Axis Shock

Project File Name: 10G 18MS.prj
Profile Name:  10gn 18mSec Test Type: Classical Shock Run Folder: ARunDefault Jun 15, 2017 11-38-40
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Time (Milliseconds)
Level: 100 % Block Size: 4096 Elapsed Pulses: 10
Frame Time: 1.365333 Seconds Control Peak:  9.658091 Control RMS:  0.912178 Full Level Elapsed Pulses: 1
dT: 0.000333 Seconds Demand Peak:  10.000000 Demand RMS: 0.931521 Remaining Pulses: 0
Pulse Type: Half Sine Amplitude: 10.000000 Pulse Width: 17.999999 ms
Data saved at 11:40:39 AM, Thursday, June 15, 2017 Report created at 11:40:42 AM, Thursday, June 15, 2017

Test Performed by: S. Sahlsten
Chart Prenared bv: S. Sahlsten





A27 Environmental Test Lab
220 Power Court
Sanford, FL 32771

f?ter Solutiqns

DUT: K&K Systems 17-0182, CTS-PB, ADD-RRFB
Serial Number: Z-Axis Shock
Project File Name: 10G 18MS.prj

Profile Name:  10gn 18mSec Test Type:

Classical Shock

Run Folder: ARunDefault Jun 14, 2017 17-12-39
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Level:
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Pulse Type:

Data saved at 05:13:41 PM, Wednesday, June 14, 2017

11
0.909145

Elapsed Pulses:
Control RMS:
Demand RMS:  0.931521
Pulse Width: 17.999999 ms
Report created at 05:13:45 PM, Wednesday, June 14, 2017

Full Level Elapsed Pulses: 1
Remaining Pulses: 0

Test Performed by: S. Sahlsten
Chart Prepared bv: S. Sahlsten





CALIBRATION SHEETS





 Mathews Assocites, Inc. |G CALIBRATION CERTIFICATE

power Solutiop, Equipment Description: __ finncona b Sohzere Model#: or-cY
. (if available)
Serialt: 99 ¢T3 Asset#__ © 38/
- (if assigned)

Check and stamp the appropriate box: Found in tolerance. Left as found @
/ e Found out of tolerance. Quality notified. :I Technician Stamp: @
Calibration Date: '5{_'_1 43 / (c ) ' 7 |

Calibration Due Date : o9 _/tS’ /f P

Equipment Used in Calibration Process:
Serial Number Calibration Due Date NIST Traceability #

Description:: Floke [ I: brq'!of 9¢ ) g649 01 fe3 /i _Roisoo¢ 25~ Revl
Deséription:: -OM{?& / om- THQ | MAT - 75320C . G /JJ’Z? : 2D01C o600 46/
Description::
Comments

All calibrations are done in accordance to individual manufacturer specifications or procedures.
Tested in accordance with: | & iaac m:;J-.‘ ' Subsere  Manog / :
Verified to be within ambient conditions: Temperature 23°C - 26.5°C.  Relative Humidity 40% - 90% E Technician Stamp: @
Technician Stamp: Attachments (list any Record Sheets): = _ ;7

NOfE:' IF CALIBRATING ENVIRONMENTAL CHAMBER, ATTACH F-0174 3 S F-0067 062113





power Soluti,
S -

b o Wethows Associates, CALIBRATION CERTIFICATE
"Onmantal T8%' s e —
ENVIRONMENTAL CHAMBER CALIBRATION DATA
Instrument Chan # Standard Applied Pre-Calibration Reading Post-Calibration Reading Tol+
Low High Low High Low High
Condea ller \ e | vmeee | 208% | #iacke| “10.8%¢ |ticace | T15C
| Ao m I -26°C | #10°C | ~Ggo¢c | + /0% | -c3°¢ £120°¢ b

Cioioioiolooionnnlx Oz Ol 2
Ciololoiooooiooooiooolg

F-0174 062113






~ Mathews Associates. Inc. CALIBRATION CERTIFICATE

Equipment Description: Thermatire Modelit: _Sm -32¢
—~ (if available)
Serial#: 2921 L’ Asset# _OISEC
(if assigned) -
Check and stamp the appropriate box: Found in tolerance. Left as found @
Found out of tolerance. Quality notified. :| Technician Stamp: @
Calibration Date: ___ ,,,(,37,/#5,' / i B , I— |

Calibration Due Date : OST {5 // g

Equipment Used in Calibration Process:

. Serial Number Calibration Due Date NIST Traceability #
Descriptionz ___Flobe 725~ 96/ g€ H4 ocfnliy 201700095 )
Deséription:: omeqq )de—H 2. ¢ MAT 5306 : OJAQ /(,1? . 201) 50 623
Description::___U&:5a k / HmK(s— Y3245 03 /.zb / 7 2017 602722
Comments

All calibrations are done in accordance to individual manufacturer specifications or procedures.

Tested in accordance with: ﬂ?rucﬁ}mn M‘*WG' 4 Viasa )a //umi‘d.“'l'y. HmK) 5™

Verified to be within ambient conditions: Temperature 23°C - 26.5°C.  Relative Humidity 40% - 90% [ Technician Stamp: @
Technician Stamp: (%2 Attachments (list any Record Sheets): F.ci?9, (a /;bmf'w;
= Shee7S

NOTE: IF CALIBRATING ENWRONMENTAL CHAMBER, ATTACH F-0174 | ‘ F-0067 062113





Hathews Associates, In. CA |. | B RAT i 0 N CERTIFEICATE

ENVIRONMENTAL CHAMBER CALIBRATION DATA

Instrument Chan # Standard Applied Pre-Calibration Reading Post-Calibration Reading i I Tai Out Tol
Low——— e R e S i et e T B T
Temp, ! ~2°¢ |+ 1wc| 007 e ~zec | Helqe| * 157 | [ O
b 7 | O
Homid iy o 33% 33.9¢ 3399 | + 09 | ]
5% 757)% 2577% i o) | 4| T
< 992, 99.2% 3o | & O
1| O
52 Jmade | | senal | ™2, P L A A R I I
Vaisalq | “in Tolo | Fhala| .54 33% | 339% | 339% | 4224 | M | O
‘}“‘5“"‘/“;"5'““ Dol | "ol | 11% N 254 25294| 2524 +84 | A | O
Unisala 14232 m "’/a/n “/DA? ).3% N 974 | 990% | 94 2% | * 3% =Aa
1] O
1]
1| O
1| O

F-0174 062113
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S L L

A ok FINAS
VAISAL -1//-/;_-';\-\\_\:: Finntsh Accreditation Servict
MEASUREMENT STANDARDS LABORATORY sty o™ K008 (EM ISONIEC 17025

ACCREDITED CALIBRATION LABORATORY

| My Dute "'5'/9/'? @

CERTIFICATE OF CALIBRATION no K008-Z03514

Customer VAISALA Qyj

PO Box 26

F1-00421 Helsinki, Finiand
Item MgCI2 Saturated Salt Sclutions
Manufacturer Vaisala Oy
Model 19730HM
Batch MgCI2M483, 306 pcs

De;lcription Sample calibration of 19730HM Saturaled Sall Solutions.
| From sait batch no MgCI2M493 six | B) randomly selected salts were prepared to HMK 15 Salt Solution
Calibrator according to the instruction manual of HMK 15 using water 19767HM,
The humidity values of prepared solutions were measured more than 16 h after preparation.

‘References S “Vaisala HMT337 Humidity and Temperaiura 'I'Fansmltlarn unal numbera Ké410139 K36201 1 and K3620110.
Traceability The measurement resulls are traceable lo the intemational system of units (Sl) through national metrology
institutes (NIST in USA or aquivalent) or accredited calibration laboratories.
Uncertainty The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k = 2, which for a normal distribution ponds to a ge probability of
ly 95 %. The uncertainty of measurement has been delermined in accardance with EA
Publication EA-4/02.
Ru;ulls salt 1 2 3 4 5 8
= = - - |[-HMIK35-set point: |———32.8 Y% rh— 328 %rh |28 %32, e |2 R A28 %k
i Relerance 33 %rh 33 %rh 32.9 %rh 33 %eh 33 %rh 32,9 %rh
Temperature +240°C +240°C +240°C +241°C s241°C +2417°C
Cofrection +02 %ih +0.2 %rh £0.1 % +0.2 %eh +0,2 %rh +0,1 %rh
Uncentainty £0.8 %rh +0.8 %rh +0.8 %rh £0.8 %rh +0.8 %rh £0.8 %rh

All the measured values extended by the astimated uncertainty were within the specificalion (£ 1,2 %rh) of the
MgCI2 Saturated Salt Sclutions 19730HM at the measurement temperature.

Conditions Temperature + 23,4 °C £0,3°C
Humidity 40 %rh + 0,7 %rh
Date December 22, 2016
73
| { f_;CT—
Signature i i

| Pekka Puttonen
Page 1( 1} Senior Calibration Engineer

Documents attached -

his Eﬂmllﬁl'l may only be reproduced in full, excep!l wilh lhl prior wrman purn’dssmn by the issuing Laboratory. The measurements

carried oul and the Centificales of Calibration issued by an A y comply with the measurement ranges and
uncertainties approved by FINAS Finnish Accreditation Service, The rmaaurulmn! results uwld by the Laboratory are traceable

o | or Standards y of Vaisala Oyj is a calibration faboratory K008
accredited by FINAS Finnish A Service, i qui W rSOn‘!EC 1?025 The accreditation is included in the
Mullla!eral Agreemenl (EA MLA) of the E p 1 for Al i (EA

Vllsila Qyj, PO Box 26, FI-00421 Helsinki, Finland

Tatephone +358 9 894 91 + Fax +353 3 8949 2227

Email MeasSidLab@vaisala.com » www.vaisala cam

DQomicde Vantaa, Finland - VAT FI01244182 » Businass 1D 0124418-2






VAISALA

MEASUREMENT STANDARDS LABORATORY ettt
ACCREDITED CALIBRATION LABORATORY i

Customer

Item
Manufacturer
Model

Batch

Description

Traceability

Uncertainty

Resuits

. The humidity values of prepared solutions were measured more than 16 nafter preparation,

ey
“\.\\ % fr.,'

()
FINA

X Q:;"‘.f 9‘5‘/‘-'!//7

\

.

o
o,

Py
/"‘\,,:_\-\

b

CERTIFICATE OF CALIBRATION no K008-A00254

VAISALA Oyj

PO Box 26

Fi-00421 Helsinki, Finland
NaCl Saturated Sait Solutions
Vaisala Oyj

19731HM

NaCINO53, 306 pcs

Sample calibration of 19731HM Saturated Salt Solutions.
From sait batch no NaCINO53 six ( 8) randomly selected salls were prepared to HMK 15 Salt Solution Cali
according 1o the instruction manual of HMK 15 using water 19767HM.

Vaisala HMT337 Humidity and Temperature Transmitters, serial numbers K0410139, K3620111 and K362

The measurement resuits are traceable to the international system of units (SI) through national metrology
institutes (NIST in USA or equivalent) or accredited calibration laboratories,

The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k = 2, which for a normal distribution comresponds to a caverage probabili
approximately 95 %. The standard uncertainty of measurement has been determined in accordance with £
Publication EA-4/02.

Salt 1 2 3 4 5 8
HMK15 set point 75,4 %ih 75.4 %rh 75,4 %rh 75,4 %th 75,4 %rh 754
Reference 75,1 %rh 75 %rh 75,1 %rh 75,2 %rh 75,1 %th 751
Temperature +234°C +234°C +235°C +23,5°C +23.5°C +23;
Correction =03 %rh =04 %rh -0.3 %rh -02 %rh =03 %rh -03
Uncerainty £1,1%rh £1,1 %rh 1,1 %eh £1,1 %t 21,1 %rh x1.1

Al the measured values extended by the estimated uncertainty were within the specification (+ 1,5 %rh) of
NaCl Saturated Salt Solutions 19731HM at the measurement temperature,

Calibration conditions 23°C:3°C

Date
Signature
Page 1 (1)

Documents attached -

35 %rh £ 25 %rh

February 8, 2017

Lasse Maki
Senior Calibration Engineer

This Certificale may only 0e /eproauced in full, except win he prior wrtlen permission by the 1ssuing Laboratory. The measurements

carried out and the Certificates of Caiidration issued by an Accredited Caiibration Laboratory comply with the measurement ranges and
unceriainties approved dy FINAS Finnish Accreditation Service. The measurement results issued Dy the Laboratory are lraceable

to nationai or international T Starn Lab y of Vaisala Oyj is a calibration |aboratory K008
accredited by FINAS Finnish A Service, 1 requirement ISOYIEC 17025, The accreditation is included i the
Muitilateral Agreement (EA MLA) of the P P for A (EALL

Vaisala Qyj, PO Box 26. FI-00421 Helsinki, Finlang
Telephone +358 3 894 31 » Fax +358 9 8948 2227

Emai VieasSlaLab @y

aisata,com + www.vaisala,com

Domicile Vantaa Finfand « VAT FIC 1244162 - Business ID 0124415-2
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VAISALA

o\""

‘A

FINAS

_&‘ Firaush Accreditation Servict

MEASUREMENT STANDARDS LABORATORY “Gla K008 (EN ISONEC 17025

ACCREDITED CALIBRATION LABORATORY

CERTIFICATE OF CALIBRATION no K008-A00581

Customer VAISALA Oyj
PO Box 26
F1-00421 Helsinki, Finland
tem K2804 Saturated Salt Solutions
Manufacturer Vaisala Oyj
Model 19732HM
Batch K2S04N114, 155 pes
Description Sample calibration of 19732HM Saturated Salt Selutions,

A ,Qu"e ﬁ‘S'A*/;-;

&

From salt batch no K2S04N114 six ( 8) randomly selected salts were prepared to HMK 15 Salt Solution

Calibrator according to the instruction manual of HMK 15 using water 19767HM.

-The numiity vaiues of prapared.solulions ware meastred more.than 16 1 after préparaton.

References Vaisala HMT337 Humidity and Temperature Transmitters, serial numbers K0410139, K3620111 and K3620110

Traceability The measurement resulls are traceable to the international system of units (SI) through national metrology

institutes {NIST in USA or equivalent) or accredited calibration laboratories.

Uncertainty The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k = 2, which for a normal distributien corresponds to @ coverage probability of
approximately 95 %. The standard uncertainty of measurement has been delermined in accordance with EA

Publication EA-4/02,

Results Sait 9 2 3 4 5 8
HMK15 set point 97,4 %rh 7.4 %erh 87,4 %rh 97,4 %rh 97,4 %rh 97 4 %rh
Reference 96,8 %rh 96,7 %rh 96,7 %rh 98,7 %th 96,9 %rh 96,8 %rh
Temperature +239°C +239°'C +239°C +239°C +239°C +238°C
Correction -0,8 %rh -0,7 %rh - 0,7 %rh -0,7 %rh -0,5 %h =08 %h
Uncertainty + 1,3 %rh £ 1,3 %rh £1,3 %rh £1,3 %rh £1.3%h £1,3 %M

All the measured values extended by the estimated uncertainty were within the specification (£ 2 %rh) of the

K2504 Saturated Salt Solutions 19732HM at the measurement temperature.

Calibration conditions 23°C£3°C

35 %rh £ 25 %rh
Date March 24, 2017
Signature S Gt
Sauli Kala
Page 1(1) Senior Calibration Engineer

Documents attached -

This Certinicate may only O€ [epraauced in full, Except wilh INe Prior Wiilten permission Dy N (ssUnNg Laboratory, INe measurements.
camed oul and the Certiricates of Calibration issued Dy an Accredited Calibration L.amramry comply with ine measurement ranges and

uncertainties approved by FINAS Finnish Service. The resuits issued Dy the Laboratory are traceable
to national or y of Vaisala Oyj is a caiibration laboratory K008
accredited by FINAS Finnish Service, tSUﬂEC l?ﬂZ{: The accreatation 1s included in the

Mutiateral Agreement (EA MLA) of the European co-aperation for Accredtation (EA).

Vaisaix Qyf, PO S0x 26, FLOME} Heisink Froiand
Taiephone +358 5 394 91 - Fax -35B D 3949 2037
Emand MeasSidl ab@vasaia som ~ s caisalae s
Domucie Vintss. Finland « VAT FI24a 182 « Business ) 208162






Laboratory

BenChmark Certificate Number 2016011136
Cal i br ati on Purchase Order 47798

CERTIFICATE OF CALIBRATION

Customer Information: Instrument Information:
MATHEWS ASSOCIATES, INC. ID Number MY41014201
220 POWER COURT Description 34970A DATA ACQUISITION/SWITCH UNIT
SANFORD, FL 32771 Manufacturer AGILENT TECHNOLOGIES
407-323-3390 Model Number 34970A
Serial Number MY41014201
Calibration Information:
Procedure MFR
Cal Date 11/17/2016 Temperature 23°C
Next Cal Date  11/17/2017 Humidity 50%
Technician JUSTIN RESCHKE Accuracy MANUFACTURER'S SPECIFICATIONS
Condition RECEIVED IN TOLERANCE, LEFT AS FOUND
[ Standards Used

Cal Standard Description CalDate  Cal Due

EL030 5500A MULTI-PRODUCT CALIBRATOR 08/14/2015 08/14/2017

ELOL6 3458A DIGITAL MULTIMETER 02/23/2015  02/23/2017

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing from the calibration organization issuing this report.

This instrument has been calibrated using standards with accuracies traceable through National Institute of Standards and Technology to an SI unit, derived from natural physical constants,

derived from ratio measurements, or compared to consensus standards.

Benchmark Calibration Laboratory, Inc.'s Calibration Control System complies with ISO Guide 17025, and if requested ANSI/NCSLZ540-1-1994.

A Test Uncertainty ratio of at least 4:1 is maintained unless otherwise stated.

QA Approval By:

Benchmark Calibration Laboratory, Inc.

750 Wylly Avenue, Suite 1, Sanford, FL 32773
Ph. (407) 328-0772 Fax (407) 328-0747

www.benchmarkeallab.com

Page 1 of 1





KISTLER

measure. analyze. innovate.

ACCREDITED

ANSINCSL Z540-1

Certificate Number AC-1117

Calibration Certificate

Object

Manufacturer

Type

Serial No

Cert No 10318

Accelerometer

Kistler

8704B500

2104314

Mathews Associates
220 Power Court
Sanford, FL 32771

Customer

Order No 4125290

Date of Calibration 20.5ep.2016

Remarks

This accelerometer was calibrated per Kistler Test Procedure 060-2310-001 using a
comparison technique against a primary standard. Primary standards are periodically
recertified and traceable to the National institute of Standards and Technology (NIST)
or another recognized national standard. Measurements are derived from accepted
values of natural physical constants according to the International System of Units (Sl).
This calibration system meets or exceeds the requirements of ANSI/NCSL 2540 and is
accredited to ISO/IEC 17025 as verified by ANSI-ASQ National Accreditation
Board/ANAB. Refer to certificate and scope of accreditation AC-1117. Estimated
uncertainty of this calibration is within 95% confidence level and coverage factor of
k=2 with respect to the reference standard. Certificates are kept on file at Kistler and
may be requested in writing. This certificate shall not be reproduced, except in full,
without written approval of Kistler Instrument Corporation. Kistler Instrument Corp. is
not accredited for the resistance and voltage parameters for accelerometers as denoted
by an asterisk (*).

Confirmation

TC-AM Novi, Ml 20.5ep.2016

Calibration Technician Head of Calibration Laboratory

B. Noland B. Noland

1SO 17025 Accredited Calibration System

Tel. +1 248 668 6900
Fax +1 248 669 5733
info.us@kistler.com

Calibrated at: Kistler Instrument Corp.
30280 Hudsan Drive

Navi, Ml 48377

Page1of2
040-0142-000 Rev. C





KISTLER

ACCREDITED measure, analyze. innovate.

ANSINCSL 254041

Certificate Number AC-1117

= ] 3 s Cert No 10318
Calibration Certificate o e
Serial No 2104314
Date 20.5ep.2016
Reference Equipment Manufacturer Model Serial No Cal Due Date
Calibration System: SPEKTRA Ccs18 201214 20.Jan.2017
Reference Sensor: SPEKTRA M353817 153775 28.Jan.2017
Vibration Exciter: SPEKTRA GmbH SE-10 23 N/A
Temperature Logger: Omega IBTHX-W 7510004 30.Dec.2016
Ambient Conditions
Temperature: 23.2 °C
Relative Humidity: 47.6 %
Results of Measurement Uncertainity (k=2, 95% confidence)
Reference Frequency: 100 Hz 3Hz-8Hz 2.0%
Measuring Range: 500 g >8Hz-16Hz 1.0%
Acceleration: 10.02 g pk > 16 Hz - 1000 Hz 0.70%
Excitation: 0.00 V > 1 kHz - 5 kHz 1.5%
ZMO™: 0.00 mv > 5 kHz - 10 kHz 25%
Input Resistance*: 0.00 Q
Qutput Resistance*; 0.00 Q
Sensitivity:  10.36468 mV/g
i |
| Frequency Response |
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ISO 17025 Accredited Calibration System
Calibrated at: Kistler instrument Corp. Tel. +1 248 668 6900
30280 Hudson Drive Fax +1 248 669 5733 Page 2 of 2

Novi, M| 48377 info.us@kistler.com 040-0142-000 Rev. C





Calibration protocol / Sensor calibration

Calibration Sheet No.: 10318

Device under test: Accelerometer
Manufacturer: Kistler

Model name: 8704B500
Serial number: 2104314

Employed secondary standard:

Date of calibration:

SPEKTRA M353B17 / Serial number: 153775
1/7/12015 by SPEKTRA

Calibration system:
Date of calibration:

SPEKTRA VCU 201214 / Serial number: 201214
1/20/2015 by SPEKTRA GmbH

Vibration exciter:

SPEKTRA GmbH SE-10 / Serial number: 023

Calibration frequency(ies), Hz:

4.000 - 5000.000

8/20/2016 9:47:20 AM

Maximum standard deviation, %: <=04

Temperature, °C: 23.2

Air humidity, %: 476

Date / Time: 9/20/2016 9:24:12 AM

Name: B. Noland

Comment:

Signature:

Output Bias: 11.5V

Transfer function
Frequency, Accel., 8, Stdrd. dev., Deviation, Distor. ref., Distor. dut.,
Hz g Peak mVig % % % %
100.000 10.188 10.364 0.002 (Ref. value) 0.58 0.57
100.000 10.016 10.365 0.001 0.002 0.56 0.55
4.000 0.099487 10.437 0.343 0.702 1.59 1.55
5.000 0.15398 10.369 0.208 0.044 1.00 0.87
6.300 0.24332 10.36 0.163 -0.047 0.49 0.48
8.000 0.39368 10.34 0.054 -0.238 0.41 0.40
10.000 0.61338 10.33 0.031 -0.328 0.48 0.49
12.500 0.95311 10.324 0.014 -0.388 0.53 0.53
16.000 1.5569 10.328 0.017 -0.356 0.38 0.38
20.000 2.4267 10.331 0.010 -0.321 0.49 0.49
25.000 3.7591 10.332 0.003 -0.312 0.36 0.36
31.500 5.9192 10.339 0.004 -0.246 0.21 0.21
40.000 9.5432 10.344 0.002 -0.198 0.17 0.17
50.000 10.021 10.349 0.002 -0.151 1.42 1.42
63.000 10.018 10.354 0.002 -0.104 0.90 0.89
80.000 10.007 10.36 0.002 -0.038 0.65 0.64
100.000 10.019 10.365 0.002 0.005 0.56 0.55
125.000 10.009 10.356 0.002 -0.080 0.56 0.54

B e S i i e sovasnanon Page 1






Frequency, Accel., S, Stdrd. dev., Deviation, Distor. ref., Distor. dut.,
Hz g Peak mVl/g % % % %
160.000 10.014 10.359 0.002 -0.057 0.41 0.40
200.000 10.008 10.363 0.002 -0.012 0.43 0.41
250.000 10.006 10.367 0.002 0.028 0.39 0.38
315.000 10.012 10.376 0.002 0.107 0.38 0.37
400.000 10.006 10.38 0.002 0.150 0.23 0.22
500.000 10.005 10.384 0.002 0.184 0.20 0.19
630.000 10.012 10.385 0.003 0.198 0.20 0.19
800.000 10.009 10.391 0.002 0.255 0.16 0.15
1000.000 10.006 10.393 0.002 0.276 0.23 0.22
1250.000 10.013 10.391 0.001 0.258 0.18 0.18
1600.000 10.004 10.4 0.002 0.344 0.20 0.20
2000.000 10 10.408 0.002 0.421 n. a. n. a.
2500.000 10.003 10.413 0.001 0.470 n.a. n. a.
3150.000 10.003 10.433 0.001 0.666 na. n.a.
4000.000 9.9997 10.433 0.002 0.657 n. a. n.a.
5000.000 9.9999 10.458 0.002 0.906 n. a. n. a.
Diagram
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Calibration system CS18 Version: 4.3,7.0 19.10.2015 15:51:27 VCU13 Version 3.2.155 27.04.2015 19:29 Page .

Fite: C\Users\PubliciDocuments\CS18\Prototals Sensor Calibration Sine\Kistler_8704B500_2104314_10318_2016-09-20.cal
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KISTLER

measure. analyze. innovate.

CERTIFICATE OF COMPLIANCE

Issued To:
Mathews Associates, Inc.
220 Power Court

Sanford, FL 32771
Part/Type # Description Serial #
8763B500AB ACCELEROMETER 4766578

Condition: Recal
KISTLER INSTRUMENT CORPORATION hereby certifies all material used in the manufacturer of the specific

Instrumentation or part meets applicable terms, conditions and specifications of your purchase order.

KISTLER INSTRUMENT CORPORATION further certifies the test equipment used in calibration of your product

is in conformance with the requirements of ANSI/NCSL Z540-1, MIL-STD-45662A, 1SO 9001 and ISO/NEC 17025.
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2 such that the coverage probability corresponds to approximately 95%.

Kistler is not accredited for the following tests:

For Vibration: Bias Voltage, Capacitance, Magnitude of Acceleration, Mounted Resonant Frequency, Time Constant
and Transverse Sensitivity.

For Rotational Vibration: Mounted Resonant Frequency, Time Constant and Transverse Sensitivity.

For Charge: Capacitor, Deviation, Drift, Internal Calibration, Offset Voltage, Piezotron Current, Pot Linearity, Noise and
Time Constant.

For Gain: Bias, Current Source, Filter Cutoff Frequency, Frequency Response, High-Pass Filter, Noise, Offset, Overload,
Piezotron Current, System Test Amplitude and Time Constant.

For Dynamic Force: Bias Voltage and Time Constant.

For Impulse Force Hammer: None

For Static Force: Linearity.

For Absolute Pressure (single unit): Input Impedance, Output and Sensitivity.

For Absolute Pressure Systems: Amplifier Output (Before & After), Current Range (Before & After), Voltage Range (Before
& After), and Zero (Before & After).

For Sinusoidal Pressure: Bias Voltage and Time Constant.

For Dynamic Pressure: Bias Voltage, Linearity and Time Constant.

For Static Pressure: Linearity.

For Pressure (Current) and Pressure (Voltage): Accuracy, Hysteresis, Non-Linearity, Repeatability and Temperature
Performance Supply Voltage.

Kistler Instrument Corp. Tel: 716-691-5100 ISO 9001 Certified Quality System
75 John Glenn Drive Fax: 716-691-5226 ISO 17025 Accredited Calibration System
Ambherst, NY 14228 info.us@kistler.com

Page 1 of 4
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KISTLER

|IQTUENTS MANE
SR i measute. analyze. innovate.
ANSENCSL 25401

ACCELERATION CALIBRATION CERTIFICATE - X Axis
Type 8763B500AB Manufacturer Kistler
Serial Number 4766578 Certificate ID # 41-4766578-161128T1542
Time Constant sec. 0.7 Mounted Resonant Frequency kHz  55.0
Transverse Sensitivity % 0.7 Mounting Torque Ibf-in 6.5+ 0.7
Bias Voltage Voe 134 Nm 0.7+0.1
Reference Specifications
Range g t 500 Temp. Range, operating °C  -54t0120
Max Range g + 1000 Qutput Impedance Q =100
Measurements Frequency Response
Frequency Sensitivity Deviotion 15
Hz mV/g % (ref=100 Hz) A
20 10.16 1.2 10
50 10.09 0.4
100 10.04 0.0 5
200 9.98 -0.6 .
500 9.92 -1.2 é;f. . —
1000 9.86 -1.8 3 ]
2000 9.82 -2.2 5
5000 9.83 -2.2
7000 9.86 -1.8 Aol
10000 9.96 -0.9

-15

10 100 1000 10000
Freq (Hz)

Sensitivity at 100 Hz, 10.0 g rms mV/g 10.04
Sensitivity at 159 Hz, 10.0 g rms mV/g 9.99 g =9.807 m/s? 159.2 Hz = 1000 rads/sec
Environmental Temperature °C 22+4 Condition Recal
Relative Humidity % 30+30 NIST Test Report Number 683/287790-16
Calibration Date 11/28/2016 Calibration Technidan: Mark Thomas

This sensor was clibrated per Kistler test procedure 060-2156-701 using a comparison technique against a Kistler working standard. Kistler working standards are periodically
clibrated against a primary standard system, whichin turn is periodically recertified to the National Institute of Standards and Technology (NIST) or another recognized national

standard. Measurements are derived from acepted values of natural physical constants according fo the International System of

Units (S1). This calibration meets or exceeds the

requirements of 1SO 9001:2008, ANSI/NCSL 2540-1 and is accredited to ISO/IEC 17025 as verified by the ANSI-ASQ National Acreditation Board/ANAB. Refer to certificate and scope of
accreditation AC-1117. Estimated uncertainty is = 1.25% of reading with resped to the primary standard. Certificates are on file at Kistler and may be requested in writing. This

certificate shall not be reproduced, except in full, without written approval of Kistler Instrument Corporation.

Reference Equipment Manufacturer Type Serial Number Reference Equipment Manufacturer Type Serial Number
Acelerometer (Working Std.)  Kistler 809K112 2034905 Multimeter (Standard) HP 34401A US36022073
Charge Amplifier (Working Std.) Kistler 5020 C34168 Multimeter (Test) HP 34401A US36022090
Accelerometer (Primary Std.)  Kistler 8002K C197006 Fundion Generator Wawetek 270 C6361730
Charge Amplifier (Primary Std.) Kistler 5020 C4870 Signal Conditioner Kistler ETL1026 5

Kistler Instrument Corp. Tel 1-888-KISTLER 1SO 9001:2008 Certified Quality System

75 John Glenn Drive Fax 1-716-691-5226
Amherst, NY 14228-2171 info.us@kistler.com 026-5007-001 Rev C - Page 2

ISO 17025 Accredited Calibration Laboratory www.kistler.com

of 4
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KISTLER

measure. analyze. innovate.

ACCELERATION CALIBRATION CERTIFICATE - Y Axis

Type 8763B500AB Manufacturer Kistler
Serial Number 4766578 Cortificate [D # 41-4766578-161128T1542
Time Constant sec 0.7 Mounted Resonant Frequency kHz 55.0
Transverse Sensitivity % 1.3 Mounting Torque Ibf-in 6.5+ 0.7
Bias Voltage Ve 13.2 Nm 0.7+0.1
Reference Specifications
Range g + 500 Temp. Range, operating % -54 to 120
Max Range g + 1000 Qutput Impedance Q <100
Measurements Frequency Response
Frequengy Sensitivity Deviation 15
Hz mV/g % (ref=100 Hz)
20 9.78 1.3 10
50 9.70 0.5 [
100 9.66 0.0 al
200 9.60 -0.6 -
500 9.54 -1.2 L o
1000 9.48 -1.8 a e |
2000 9.44 2.2 5
5000 9.45 -2.1
7000 9.47 -2.0 10
10000 9.57 -0.9 [

-15

10 100 1000 10000
Freq (Hz)

Sensitivity at 100 Hz, 10.0 g rms mV/g 9.66
Sensitivity at 159 Hz, 10.0 g rms mV/g  9.61 g =9.807 m/s? 159.2 Hz = 1000 rods/sec
Environmental Temperature C 22+4 Condition Recal
Relative Humidity % 30+30 NIST Test Report Number 683/287790-18
Calibration Date 11/28/2016 Calibration Technidan: Mark Thomas

This sensor was calibrated per Kistler test procedure 060-2156-701 using o comparison technique against a Kistler working standard. Kistler working standards are periodically
wlibrated against o primary standard system, which in turn is periodically recertified to the National Institute of Standards and Technology (NIST) or another recognized national
standard. Measurements are derived from accepted values of natural physical constants according to the International System of Units (SI). This calibration meets or exceeds the
requirements of IS0 9001:2008, ANSI/NCSL Z540-1 and is accredited to ISO/IEC 17025 as verified by the ANSI-ASQ National Acredifation Board/ANAB. Refer to certificate and scope of
accreditation AC-1117. Estimated uncertointy is =+ 1.25% of reading with resped fo the primary standard. Certificates are on file at Kistler and may be requested in writing. This
certificate shall not be reproduced, except in full, without written approval of Kistler Instrument Corporation.

Reference Equipment Manufacturer Type Serial Number Reference Equipment Manufacturer Type Serial Number
Accelerometer (Working Std.)  Kistler 809K112 2034905 Multimeter {Standard) HP 34401A US36022073
Charge Amplifier (Working Std} Kistler 5020 C34168 Multimeter (Test) HP 34401A US36022090
Accelerometer (Primary Std.}  Kistler 8002K C197006 Fundion Generator Wawetek 270 C6361730
Charge Amplifier (Primary Std.) Kistler 5020 C4870 Signal Conditioner Kistler ETL1026 5
Kistler Instrument Corp. Tel 1-888-KISTLER ISO 9001:2008 Certified Quality System

Fax 1-716-691-5226 ISO 17025 Accredited Calibration Laboratory www.kistler.com

75 John Glenn Drive
Amherst, NY 14228-2171

info.us@kistler.com

026-5007-001 Rev C - Page 3 of 4





KISTLER

measure. analyze. innovate.

ACCREDITFOD

ANSYNCSL 25404

ACCELERATION CALIBRATION CERTIFICATE - Z Axis

Type 8763B500AB Manufacturer Kistler
Serial Number 4766578 Certificate ID # 41-4766578-161128T1542
Time Constant sec. 0.8 Mounted Resonant Frequency kiz  55.0
Transverse Sensitivity % 04 Mounting Torgue Ibf-in 6.5 £ 0.7
Bias Voltage Ve 12.2 Nm 0.7%0.1
Reference Specifications
Range g + 500 Temp. Range, operating °C  -54t0 120
Max Range g + 1000 Output Impedunce Q =100
Measurements Frequency Response
Frequengy Sensitivity Deviation 15
Hz mV/g % (ref=100 Hz)
20 10.23 1.2 10
50 10.15 0.5 .
100 10.11 0.0 sl
200 10.05 -0.6 - -
500 9.98 -1.2 L o ,
1000 9.93 -1.8 3 [ Tttt
2000 9.90 2.1 & !
5000 9.89 -2.1
7000 9.91 -1.9 10
10000 10.03 -0.8
15 -
10 100 1000 10000
Freq (Hz)
Sensifivity at 100 Hz, 10.0 g rms mV/g 10.11
Sensitivity at 159 Hz, 10.0 g rms mV/ig 10.06 g =9.807 m/s? 159.2 Hz = 1000 rads/sec
Environmental Temperature °C 22+4 Condition Recal
Relative Humidity % 30+30 NIST Test Report Number 683/287790-16
Calibration Date 11/28/2016 Calibration Technician: Mark Thomas

This sensor was calibrated per Kistler test procedure 060-2156-701 using o comparison technique against a Kistler working standard. Kistler working standards are periodically
wlibrated against a primary standard system, which in turn is periodically recertified to the National Institute of Standards and Technology (NIST) or another recognized national
standard. Measurements are derived from accepted values of natural physical constants according to the International System of Units (S1). This calibration meets or exceeds the
requirements of IS0 9001:2008, ANSI/NCSL Z540-1 and is accredited to ISO/IEC 17025 as verified by the ANSI-ASQ National Acreditation Board/ANAB. Refer to erfificate and scope of
acredifation AC-1117. Estimated uncertainty is = 1.25% of reading with respedt to the primary standard. ~Certificates are on file at Kistler and may be requested in writing. This
eertificate shall not be reproduced, except in full, without written approval of Kistler Instrument Corporation.

Reference Equipment Manufacturer Type Serial Number Reference Equipment Manufacturer Type Serial Number
Acelerometer (Working Std.)  Kistler 809K112 2034905 Multimeter (Standard) HP 34401A US36022073
Charge Amplifier (Working Std.) Kistler 5020 C34168 Multimeter (Test) HP 34401A US36022090
Acelerometer (Primary Std.)  Kistler 8002K C197006 Fundion Generator Wawetek 270 C6361730
Charge Amplifier {Primary Std.) Kistler 5020 C4870 Signal Conditioner Kistler ETL1026 5

Kistler Instrument Corp. Tel 1-888-KISTLER 1SO 9001:2008 Certified Quality System

75 John Glenn Drive Fax 1-716-691-5226 ISO 17025 Accredited Calibration Laboratory www.kistler.com
Amherst, NY 14228-2171 info.us@kistler.com 026-5007-001 Rev C - Page 4 of 4





Methens Assoces e [N CALIBRATION CERTIFICATE

power Solutig, Equipment Description: L05S  Shiker Condeolbr Modeltt: Les-200
y o (if available)
Serialt: prgis g Asset # 0148
(if assigned)

Check and stamp the appropriate box: Found in tolerance. Left as found E _
/ / Found out of tolerance. Quality notified. [ ] Technician Stamp: @
N7 .

Calibration Date: o9

Calibration Due Date : . 7 /f . / 7.

Equipment Used in Calibration Process:

Serial Nuwmber Calibration Due Date NIST Traceability #
Description:: Fluke /159 Jo4£60 [ 02 /11 /19 S0/600/33]
Description:: |
Description::
Comments
All calibrations are done in accordance to individual manufacturer specifications or procedures.
Tested in accordance with: Lns 0«(—1Imn Soltware
Verified to be within ambient conditions: Temperature 23°C - 26.5°C.  Relative Humidity 40% - 90% IEL Technician Stamp: @
Technician Stamp: (*%) | Attachments (list any Record Sheets): (o5 uda shee+

NOTE.’ IF CALIBRATING ENVIRONMENTAL CHAMBER, ATTACH F-0174 F-0067 062113





Cal_10763339L
Calibration Report for LASER-USB front end DSP box serial number: 10763339
calibration software libray version: 5.520
FEB major version: 1.00, minor version: 44.00
Time And Date of Calibration: wednesday, September 14, 2016 11:24:40
Calibrated by: Cris Almendarez
vVoltage Meter Brand: Fluke
voltage Meter Model Number: 189
voltage Meter Serial Number: 90480012

Voltage Meter Traceability Certificate Number: 2016001331
voltage Meter cCertificate Date: 02/11/2016
voltage Meter Certificate Due Date: 02/11/2017
Front end DSP box Serial Number = 10763339
Number of Settings to Test for oOutput Channels = 3
Number of Output Channels = I
Number of Settings to Test for Input Channels = 3
Number of Input Channels = 8

Tekhhdhhhdhhhhihhhhhhh bl el iis

Initial(uncalibrated) output Channel offsets (volts)

Channel 10.0 volt Range 1.0 volt Range 0.1 volt Range

Drive -0.000000 -0.000000 -0.000000
Initial(uncalibrated) Output Channel Gain Error (percentage)

Channel 10.0 volt Range 1.0 volt Range 0.1 volt Range

Drive -1.768176 0.000000 -3.846154

Final (calibrated) output channel offsets (volts)

Channel 10.0 volt Range 1.0 volt Range 0.1 volt Range Results
Drive -0.010000 -0.001000 -0.000000 Pass
Final (calibrated) output cChannel Gain Error (percentag{;e)
Channel 10.0 volt Range 1.0 volt Range 0.1 volt Range Results
Drive 0.000000 -0.990098 0.000000 Pass
e R T L T ey

Initial(uncalibrated) Input Channel offsets (volts)
Channel Number 10.0 volt Range 1.0 volt Range 0.1 Volt Range

1 0.176122 0.019367 0.002965
2 0.176903 0.017950 0.001612
3 0.188792 0.021489 0.002477
4 0.136657 0.009896 0.000600
5 0.176128 0.018810 0.002666
6 0.185629 0.016624 -0.000603
7 0.151404 0.016184 0.002092
8 0.197154 0.017556 0.001908

Initial(uncalibrated) Input Channel Gain Error (percentage)
Channel Number

10.0 volt Range 1.0 volt Range 0.1 Volt Range

1 -0.973549 -0.149345 4.879449
2 -0.948789 -0.158690 -4.852298
3 -1.288925 -0.368071 -5.118934
4 -1.074812 -0.202735 -4.962274
5 0.016026 0.824984 -4.326564
6 0.669232 1.490710 -3.299984
7 -2.873386 -1.971979 -6.709447
8 -3.037896 -2.486589 -7.308533

Page 1





Channel Number

NV B WN

0.001811
0.001735
0.002448
0.001528
-0.000013
-0.001193
0.004520
0.006151

cal_10763339L
Final (calibrated) Input channel offsets (in volts)
10.0 volt Range 1.0 volt Range

-0.000008
-0.000018
0.000041
-0.000016
-0.000200
-0.000286
0.000280
0.000402

Final (calibrated) Input Channel Gain Error (percentage)
10.0 volt Range 1.0 volt Range

Channel Number

1 0.000203 -0.001663
2 -0.000159 -0.001800
3 -0.001223 -0.002438
4 -0.000605 -0.001627
) -0.000429 -0.001093
6 0.000512 -0.000523
7 0.000322 -0.001691
8 -0.000648 -0.001826
ddhhehhhh bt td b hd it dh ki hhhhhih®

InitialCuncalibrated) Input channel offsets (AC
10.0 volt Ran

Channel Number

Ny B WN =

Initial(uncalibrated) Input Channel Gain Error (AC Coupling) (percentage)

Channel Number

OND N W

.184729
.186909
.199300
.147775
.185443
.197813
.160104
.206475

ole]

sleolelolele]

ge 1.0 volt Range
.018987
.018982
.023053
.012031
.019144
.019722
.016177
.018153

slelelelelelelel

10.0 volt Range 1.0 volt Range

-0.986598
-0.961885
-1.302390
-1.088476
0.002706

0.654968

-2.885331
-3.051212

-0.161639
-0.171758
-0.380848
-0.215934
0.811717

1.477368

-1.984235
-2.499349

0.1 volt Range Results
0.000146 Pass
0.000084 Pass
0.000125 Pass
0.000027 Pass
0.000112 Pass
-0.000022 Pass
0.000148 Pass
0.000149 Pass
0.1 volt Range Results
0.002760 Pass
0.001571 Pass
0.001812 Pass
0.001803 Pass
-0.000409 Pass
0.000698 Pass
-0.000508 Pass
0.000185 Pass

Coupling) (volts)
0.1 volt Range
0.001878
0.001941
0.003225

0.002034
0.002126
0.001708
0.001356
0.001776

0.1 volt Range
-4.886566
-4.861833
-5.121612
-4.974437
-4.319498
-3.301117
-6.716240
-7.317971

Final (calibrated) Input Channel Offsets (AC Coupling) (in volts)

Channel Number

00NV B W N

Final (calibrated) Input channel Gain Error (AC
10.0 volt Range 1.0 volt Range

Channel Number
1

2
3

10.0 volt Range 1.0 volt Range 0.1 Volt Range Results
0.001437 0.000049 0.000115 Pass
0.001376 0.000012 0.000067 Pass
0.002079 0.000028 0.000227 Pass
0.001156 0.000003 0.000100 Pass
-0.000461 -0.000268 0.000197 Pass
-0.001677 -0.000328 0.000064 Pass
0.004400 0.000306 0.000130 Pass
0.006035 0.000427 0.000184 Pass

0.002113
0.002371
0.001775

0.001609
0.002015
0.001454

Page 2

Coupling) (percentage)
0.1 volt Range Results

0.002189 Pass
0.002160 Pass
-0.004179 Pass

®





Cal_10763339L

4 0.002505 0.002277 0.006031 Pass
5 0.002574 0.002477 -0.012979 Pass
6 0.003399 0.002673 -0.003338 Pass
7 0.002021 0.002413 0.001802 Pass
8 0.002493 0.002419 0.005234 Pass

overall calibration result: Pass

=xxxxixsx  and of calibration report Hewkkwwkss
oq {14[/1¢
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KISTLER

measure. analyze. innovate.

CERTIFICATE OF COMPLIANCE

Issued To:

Mathews Associates, Inc.
220 Power Court
Sanford, FL 32771

Part/Type # Description Serial #
8704B50 ACCELEROMETER 2051918

Condition: Recal
KISTLER INSTRUMENT CORPORATION hereby certifies all material used in the manufacturer of the specific

Instrumentation or part meets applicable terms, conditions and specifications of your purchase order.

KISTLER INSTRUMENT CORPORATION further certifies the test equipment used in calibration of your product

is in conformance with the requirements of ANSI/NCSL Z540-1, MIL-STD-45662A, ISO 9001 and ISO/IEC 17025.
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2 such that the coverage probability corresponds to approximately 95%.

Kistler is not accredited for the following tests:

For Vibration: Bias Voltage, Capacitance, Magnitude of Acceleration, Mounted Resonant Frequency, Time Constant
and Transverse Sensitivity.

For Rotational Vibration: Mounted Resonant Frequency, Time Constant and Transverse Sensitivity.

For Charge: Capacitor, Deviation, Drift, Internal Calibration, Offset Voltage, Piezotron Current, Pot Linearity, Noise and
Time Constant.

For Gain: Bias, Current Source, Filter Cutoff Frequency, Frequency Response, High-Pass Filter, Noise, Offset, Overload,
Piezotron Current, System Test Amplitude and Time Constant.

For Dynamic Force: Bias Voltage and Time Constant.

For Impulse Force Hammer: None

For Static Force: Linearity.

For Absolute Pressure (single unit): Input Impedance, Output and Sensitivity.

For Absolute Pressure Systems: Amplifier Output (Before & After), Current Range (Before & After), Voltage Range (Before
& After), and Zero (Before & After).

For Sinusoidal Pressure: Bias Voltage and Time Constant.

For Dynamic Pressure: Bias Voltage, Linearity and Time Constant.

For Static Pressure: Linearity.

For Pressure (Current) and Pressure (Voltage): Accuracy, Hysteresis, Non-Linearity, Repeatability and Temperature
Performance Supply Voltage.

Kistler Instrument Corp. Tel: 716-691-5100 1SO 9001 Certified Quality System
75 John Glenn Drive Fax: 716-691-5226 1SO 17025 Accredited Calibration System
Ambherst, NY 14228 info.us@kistler.com

Page 1 of 2

www . kistler.com





ACCREDITED

ANSUNCSL 25401

KISTLER

measure. analyze. innovate.

ACCELERATION CALIBRATION CERTIFICATE

Type 8704B50 Manufacturer Kistler
Serial Number 2051918 Certificate ID # 41-2051918-161003T1338
Time Constant sec. 2.0 Mounted Resonant Frequency kHz  54.0
Transverse Sensitivity % 1.8 Mounting Torque Ibf-in 18 £2.0
Bias Voltage Voo 117 Nm 2002
Reference Specifications
Range g +:50 Temp. Range, operating °C -54to 100
Max Range g + 100 Qutput Impedance Q =100
Measurements Frequency Response
Frequency Sensitivity Deviation 18
Hz mV/g % (ref=100 Hz)
20 99.1 -0.1 %
50 99.2 -0.1
100 99.2 0.0 5
200 99.3 0.0 _
500 99.2 0.0 £ . ]
1000 99.3 0.1 3 T
2000 99.3 0.1 5
5000 98.9 -0.4
7000 98.7 -0.5 40
10000 98.4 -0.8

-15

10 100 1000 10000
Freq (Hz)

Sensitivity at 100 Hz, 10.0 g rms mVjg 99.2
Sensitivity at 159 Hz, 10.0 g rms mV/g 99.2 g =9.807 m/s? 159.2 Hz = 1000 rads/sec
Environmental Temperature °C 224 Condition Recal
Relative Humidity % 30+30 NIST Test Report Number 683/287790-16
Calibration Date 10/3/2016 Calibration Technidan: Mark Thomas

This sensor was librated per Kistler test procedure 060-2156-701 using a comparison technigue against a Kistler working standard. Kistler working standards are periodiclly
wlibrated against o primary standard system, which in turn is periodically recertified fo the National Institute of Standards and Technology (NIST) or another recognized national
standard. Measurements are derived from accepted values of natural physical constants according to the Internafional System of Units (SI). This libration meets or exceeds the

requirements of 150 9001:2008, ANSI/NCSL Z540-1 and is ucredited to ISO/IEC 17025 os verified by the ANSI-ASQ National Acreditation Board/ANAB. Refer to certificate and scope of
accreditation AC-1117. Estimated uncertainty is = 1.25% of reading with resped to the primary standard. Certificates are on file at Kistler and may be requested in writing. This
certificate shall not be reproduced, except in full, without written approval of Kistler Instrument Corporation.

Reference Equipment Manufacturer Type Serial Number Reference Equipment Manufacturer Type Serial Number
Accelerometer (Working Std.)  Kistler 809K112 2034905 Multimeter (Standard) HP 34401A UsS36022073
Charge Amplifier (Working Std) Kistler 5020 C34168 Multimeter (Test) HP 34401A UsS36022090
Accelerometer (Primary Std.)  Kistler 8002K C197006 Fundion Generator Wawetek 270 C8361730
Charge Amplifier (Primary Std.) Kistler 5020 C4870 Signal Conditioner Kistler ETL1026 5

Kistler Instrument Corp. Tel 1-888-KISTLER 1SO 9001:2008 Certified Quality System

75 John Glenn Drive Fax 1-716-691-5226 ISO 17025 Accredited Calibration Laboratory www.kistler.com

Amherst, NY 14228-2171 info.us@kistler.com

040-0035-001 Rev C - Page 2 of 2





ACCREDITED
—— TR ——
ANSI/NECSE 75401

Certificate Number AC-1117

Calibration Certificate

Object

Manufacturer

Type

Serial No

KISTLER

measure. analyze. innovate.

Cert No 10319

Accelerometer

Kistler

87048500

2104313

Mathews Associates
220 Power Court
Sanford, FL 32771

Customer

Order No 4125289

Date of Calibration 20.5ep.2016

Remarks

This accelerometer was calibrated per Kistler Test Procedure 060-2310-001 using a
comparison technique against a primary standard. Primary standards are periodically
recertified and traceable to the National Institute of Standards and Technology (NIST)
or another recognized national standard. Measurements are derived from accepted
values of natural physical constants according to the International System of Units (SI).
This calibration system meets or exceeds the requirements of ANSI/NCSL Z540 and is
accredited to ISO/IEC 17025 as verified by ANSI-ASQ National Accreditation
Board/ANAB. Refer to certificate and scope of accreditation AC-1117. Estimated
uncertainty of this calibration is within 95% confidence level and coverage factor of
k=2 with respect to the reference standard. Certificates are kept on file at Kistler and
may be requested in writing. This certificate shall not be reproduced, except in full,
without written approval of Kistler Instrument Corporation. Kistler Instrument Corp. is
not accredited for the resistance and voltage parameters for accelerometers as denoted
by an asterisk (*).

Confirmation

TC-AM Novi, Ml 20.5ep.2016

Calibration Technician Head of Calibration Laboratory

B. Noland B. Noland

ISO 17025 Accredited Calibration System
Tel. +1 248 668 6900

Fax +1 248 669 5733
info.us@kistler.com

Calibrated at: Kistler Instrument Corp.
30280 Hudson Drive

Novi, Mi 48377

Pagelof2
040-0142-000 Rev. C





KISTLER

ACCREODITED measure. analyze. innovate.

ANSI/NCSL 2540~

Certificate Number AC-1117

Calibration Certificate b by 8
Serial No 2104313
Date 20.5ep.2016
Reference Equipment Manufacturer Model Serial No Cal Due Date
Calibration System: SPEKTRA cs18 201214 20.Jan.2017
Reference Sensor: SPEKTRA M353B17 153775 28.Jan.2017
Vibration Exciter: SPEKTRA GmbH SE-10 23 N/A
Temperature Logger: Omega IBTHX-W 7510004 30.Dec.2016
Ambient Conditions
Temperature: 229°¢C
Relative Humidity: 51 %
Results of Measurement Uncertainity (k=2, 95% confidence)
Reference Frequency: 100 Hz 3Hz-8Hz 2.0%
Measuring Range: 500 g >8Hz-16Hz 1.0%
Acceleration: 10.01 g pk > 16 Hz - 1000 Hz 0.70%
Excitation: 0.00 V > 1 kHz - 5 kHz 1.5%
ZMO*: 0.00 mV >5 kHz - 10 kHz 2.5%
Input Resistance™: 0.00 Q
Output Resistance*: 0.00 Q

Sensitivity:  10.21560 mV/g

Frequency Response

n
(=]

[
(=]

Deviation (%)
<]

-10 I o
3 10 100 1000 10000 |
Frequency (Hz) i
15O 17025 Accredited Calibration System
Calibrated at: Kistler instrument Corp. Tel. +1 248 668 6900

30280 Hudson Drive Fax +1 248 669 5733 Page2of2
Novi, Ml 48377 info.us@kistler.com 040-0142-000 Rev. C





Calibration protocol / Sensor calibration

Calibration Sheet No.: 10319

Device under test: Accelerometer

Manufacturer: Kistler

Model name: 8704B500

Serial number: 2104313

Employed secondary standard: SPEKTRA M353B17 / Serial number: 153775

Date of calibration: 1/7/2015 by SPEKTRA

Calibration system: SPEKTRA VCU 201214 / Serial number: 201214

Date of calibration: 1/20/2015 by SPEKTRA GmbH

Vibration exciter: SPEKTRA GmbH SE-10 / Serial number: 023

Calibration frequency(ies), Hz: 4.000 - 5000.000

Maximum standard deviation, %: <=05

Temperature, °C: 229

Air humidity, %: 51

Date / Time: 9/20/2016 9:56:17 AM

Name: B. Noland

Comment:

Signature:

Qutput Bias: 11.7 V

Transfer function
Frequency, Accel., S, Stdrd. dev., Deviation, Distor. ref., Distor. dut.,
Hz g Peak mVig % % % %
100.000 10.194 10.215 0.001 (Ref. value) 0.56 0.55
100.000 10.015 10.216 0.002 0.006 0.56 0.55
4.000 0.097819 10.168 0.482 -0.457 1.18 111
5.000 0.15408 10.148 0.230 -0.659 1.09 1.05
6.300 0.24338 10.152 0.157 -0.613 0.49 0.47
8.000 0.39435 10.153 0.070 -0.610 0.39 0.41
10.000 0.61393 10.158 0.053 -0.558 0.45 0.46
12.500 0.95212 10.159 0.027 -0.544 0.42 0.42
16.000 1.6675 10.169 0.008 -0.446 0.46 0.46
20.000 2.4258 10.176 0.012 -0.387 0.36 0.35
25.000 3.7622 10.179 0.006 -0.348 0.23 0.23
31.500 5.9069 10.188 0.004 -0.266 0.17 0.16
40.000 9.5586 10.194 0.002 -0.205 0.33 0.34
50.000 10.022 10.199 0.001 -0.153 1.41 1.40
63.000 10.015 10.205 0.002 -0.095 0.94 0.93
80.000 10.023 10.213 0.003 -0.021 0.65 0.64
100.000 10.02 10.217 0.001 0.015 0.56 0.55
125.000 10.008 10.209 0.002 -0.055 0.55 0.54

Calibration system CS18 Version: 4.3.7.0 19.10.2015 15:51:27 VCU13 Version 3.2.155 27.04.2015 19:28 Page 1

File: C:\Users\Public\Documents\CS18\Protacols Sensor Calibration Sine'Kistler_B704B500_2104313_10319_2016-09-20.cal
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Frequency, Accel., S, Stdrd. dev., Deviation, Distor. ref., Distor. dut.,

Hz g Peak mVlig % % % %
160.000 10.014 10.212 0.002 -0.025 0.41 0.40
200.000 10.01 10.217 0.002 0.022 0.44 0.43
250.000 10.003 10.222 0.001 0.071 0.39 0.38
315.000 10.012 10.23 0.002 0.148 0.37 0.36
400.000 10.007 10.236 0.002 0.201 0.17 0.17
500.000 10.003 10.239 0.002 0.236 0.35 0.34
630.000 10.013 10.241 0.002 0.252 0.22 0.21
800.000 10.007 10.247 0.003 0.310 0.19 0.18
1000.000 10.004 10.249 0.002 0.331 0.20 0.19
1250.000 10.014 10.248 0.002 0.308 0.18 0.18
1600.000 10.003 10.255 0.002 0.387 0.20 0.20
2000.000 10.002 10.261 0.002 0.453 n. a. n. a.
2500.000 10.002 10.265 0.002 0.494 n. a. n. a.
3150.000 10.003 10.282 0.001 0.659 n. a. n. a.
4000.000 10.003 10.28 0.002 0.837 n. a. n. a.
5000.000 10.001 10.285 0.002 0.681 n. a. n a.
Diagram
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Frequency, Hz
Calibration system CS518 Version: 4.3.7.0 19.10.2015 15:51:27 VCU13 Version 3.2.155 27.04.2015 1929 page
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Mathews Assaciates, Inc. CALIBRATION CERTIFICATE

power Solution, Equipment Description: LOS Dacteon Modelt: _Las -200

Serialt: 102 5—753%/ Asser#t G241
(if assigned)

n
‘"r“'\mental Test ,

(if available)

Check and stamp the appropriate box: Found in tolerance. Left as found

Calibration Date:

Calibration Due Date : 03( /2 /’ i

/ Found out of tolerance. Quality notified. S Technician Stamp:
05/ 116

Equipment Used in Calibration Process:

_ Sertal Nunber Calibration Dae Date NIST Traceability #
Description: __ F/luKe 189 Fed/Fodi 2 o2 fui fag0 wleoo 133/
Description::
Description::
Comments

All calibrations are done in accordance to individual manufaclurer specificalions or procedures

Tested in accordance with: L0S Lectron ol brativn Soffware

Verified to be within ambient conditions: Temperature 23°C - 26.5°C.  Relative Humidity 40% - 90% E

®
Technician Stamp: N2

Technician Stamp: Attachments (list any Record Sheets):

NOTE: IF CALIBRATING ENWRONMENTAL CHAMBER, ATTACH F-0174

F-0067 062113





Cal_10257534L

Calibration Report for LASER-USB front end DSP box serial number: 10257534

Calibration software libray version: 5.520
FEB major version: 1.00, minor version: 3.00

Time And Date of Calibration: Friday, August 12, 2016 10:40:47
Ccalibrated by: Cris Almendarez

voltage Meter Brand: Fluke

voltage Meter Model Number: 189

voltage Meter Serial Number: 90480012

voltage Meter Traceability Certificate Number: 2016001331
voltage Meter Certificate Date: 02/11/2016
voltage Meter Certificate Due Date: 02/11/2017
Front end DSP box Serial Number = 10257534
Number of Settings to Test for Output Channels = 3

Number of Output Channels 2= 7

Number of Settings to Test for Input Channels = 3

Number of Input Channels = 8

dedkdedkfr Rl ek hdhdd il dd itk

Initial(uncalibrated) output Channel offsets (volts)
Channel 10.0 volt Range 1.0 volt Range 0.1 volt Range
Drive 0.000000 0.000000 0.000000

Initial(uncalibrated) output cChannel Gain Error (percentage)
Channel 10.0 volt Range 1.0 volt Range 0.1 volt Range
Drive -2.343748 0.000000 0.000000

Final (calibrated) oOutput Channel Offsets (volts)
Channel 10.0 volt Range 1.0 volt Range 0.1 volt Range
Drive 0.000000 0.000000 -0.002400

Final (calibrated) Output Channel Gain Error (percentage)
Channel 10.0 volt Range 1.0 volt Range 0.1 volt Range
Drive 0.000000 -0.990098 -1.960781

Yedededededede ke dede et dedede ke dedede he R de S he ke hehdd b kit

Initial(uncalibrated) Input cChannel offsets (volts)
Channel Number 10.0 volt Range 1.0 volt Range 0.1 volt Range

0.002042

1 0.033672 0.003502

2 0.041694 0.004692 -0.001996
3 0.071906 0.006512 -0.000610
4 0.053922 0.003433 -0.002009
5 0.022251 0.003066 -0.000994
6 0.039878 0.002636 -0.002276
7 -0.017675 -0.002003 -0.001397
8 0.059496 0.003258 -0.003000

Initial(uncalibrated) Input Channel Gain Error (percentage)
10.0 volt Range 1.0 volt Range 0.1 volt Range

Channel Number

1.631270

1.425137

0.719112

1

2 0.578971 0.587043 -1.657589
3 -1.398713 -1.329136 -3.374028
4 -1.234955 -1.200106 -3.137258
5 -1.207267 1286272 -3.246124
6 -1.332798 -1.498292 -3.574473
7 -0.655059 -0.317538 -2.261860
8 -0.837084 -0.902488 -3.089889

Page 1

Results
Pass

Results

Pass





Final (calibrated) Input Channel offsets (in volts)

cal_10257534L

Channel Number 10.0 volt Range 1.0 volt Range 0.1 volt Range Results
L -0.000573 -0.000060 -0.000017 Pass

2 -0.000308 -0.000035 -0.000035 Pass

3 0.000991 0.000085 -0.000021 Pass

4 0.000706 0.000044 -0.000061 Pass

5 0.000171 0.000029 -0.000031 Pass

6 0.000448 0.000035 -0.000084 Pass

7 -0.000155 -0.000022 -0.000033 Pass

8 0.000414 0.000021 -0.000097 Pass
Final (calibrated) Input Channel Gain Error (percentage)

channel Number 10.0 Volt Range 1.0 volt Range 0.1 Volt Range Results
1 -0.004311 -0.003160 -0.002718 Pass

2 -0.004473 -0.002247 0.000333 Pass

3 -0.003855 -0.002380 -0.001230 Pass

4 -0.004083 -0.001765 0.000394 Pass

5 -0.004301 -0.001526 0.001329 Pass

6 -0.004244 -0.002170 -0.000150 Pass

7 -0.004349 -0.001937 0.000835 Pass

8 -0.004578 -0.002045 0.000767 Pass

whhhkthhhdhhhhhhhhhthhhhhhhihhfhtvhx

Initial(uncalibrated) Input channel offsets (AC Coupling) (volts)
channel Number 10.0 volt Range 1.0 volt Range 0.1 volt Range

1 0.033338 0.007421 0.002364

2 0.040173 0.007375 0.001381

3 0.069361 0.008180 0.001482

4 0.052081 0.005754 0.000852

5 0.019468 0.004357 0.000926

6 0.037998 0.004890 0.000493

7 -0.022172 -0.002310 -0.001136

8 0.057518 0.005431 -0.000308
Initial(uncalibrated) Input Channel Gain Error (AC couq]ing) (percentage)
channel Number 10.0 volt Range 1.0 volt Range 0.1 Volt Range

1 1.616169 1.413417 -0.733271

2 0.562567 0.573941 -1.676717

3 -1.413911 -1.342044 -3.384607

4 -1.250620 -1.213149 -3.147772

5 -1.222195 -1.298246 -3.259721

6 -1.348676 -1.511374 -3.591495

Z -0.671442 -0.331071 -2.278256

8 -0.853279 -0.915758 -3.102371

Final (calibrated) Input Channel Offsets (AC Coupling)_ (in volts)
channel Number 10.0 Volt Range 1.0 volt Range 0.1 Volt Range Results
1l -0.000745 -0.000100 -0.000010 Pass
2 -0.000551 -0.000049 -0.000039 Pass
3 0.000673 -0.000041 0.000164 Pass
4 0.000580 0.000088 0.000039 Pass
5 -0.000113 0.000061 0.000040 Pass
6 0.000214 0.000017 0.000005 Pass
7 -0.000516 -0.000067 -0.000031 Pass
8 0.000176 0.000039 -0.000010 Pass

Final (calibrated) Input Channel Gain Error (AC
10.0 volt Range 1.0 volt Range

channel Number

i 0.001782
2 0.001335
3 0.001849

-0.000258
0.000560
0.001824

Page 2

coupling) (percentage)

0.1 volt Range Results
0.006308 Pass
0.011638 Pass
0.005697 Pass





4
5
6
7
8

overall calibration result: Pass

dededededede et K

0.001306
0.001125
0.001726
0.001802
0.001440

end of calibration report

Cal_10257534L

0.001202
0.001072
0.000727
0.001191
0.000572

Page 3

Tk ddedhh

0.004648
0.008484
0.011153
0.006359
0.005340

(DQAD /Ib

Pass
Pass
Pass
Pass
Pass





KISTLER

measure. analyze. innovate.

CERTIFICATE OF COMPLIANCE

Issued To:

Mathews Associates, Inc.
220 Power Court
Sanford, FL 32771

Part/Type # Description Serial #
8704B50 ACCELEROMETER 2051926

Condition: Recal
KISTLER INSTRUMENT CORPORATION hereby certifies all material used in the manufacturer of the specific

Instrumentation or part meets applicable terms, conditions and specifications of your purchase order.

KISTLER INSTRUMENT CORPORATION further certifies the test equipment used in calibration of your product

is in conformance with the requirements of ANSI/NCSL Z540-1, MIL-STD-45662A, 1ISO 9001 and ISO/IEC 17025.
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement muitiplied
by the coverage factor k=2 such that the coverage probability corresponds to approximately 95%.

Kistler is not accredited for the following tests:

For Vibration: Bias Voltage, Capacitance, Magnitude of Acceleration, Mounted Resonant Frequency, Time Constant
and Transverse Sensitivity.

For Rotational Vibration: Mounted Resonant Frequency, Time Constant and Transverse Sensitivity.

For Charge: Capacitor, Deviation, Drift, Internal Calibration, Offset Voltage, Piezotron Current, Pot Linearity, Noise and
Time Constant.

For Gain: Bias, Current Source, Filter Cutoff Frequency, Frequency Response, High-Pass Filter, Noise, Offset, Overload,
Piezotron Current, System Test Amplitude and Time Constant.

For Dynamic Force: Bias Voltage and Time Constant.

For Impulse Force Hammer: None

For Static Force: Linearity.

For Absolute Pressure (single unit): Input Impedance, Output and Sensitivity.

For Absolute Pressure Systems: Amplifier Output (Before & After), Current Range (Before & After), Voltage Range (Before
& After), and Zero (Before & After).

For Sinusoidal Pressure: Bias Voltage and Time Constant.

For Dynamic Pressure: Bias Voltage, Linearity and Time Constant.

For Static Pressure: Linearity.

For Pressure (Current) and Pressure (Voltage): Accuracy, Hysteresis, Non-Linearity, Repeatability and Temperature
Performance Supply Voltage.

Kistler Instrument Corp. Tel: 716-691-5100 ISO 9001 Certified Quality System
75 John Glenn Drive Fax: 716-691-5226 1SO 17025 Accredited Calibration System
Ambherst, NY 14228 info.us@kistler.com

Page 1 of 2

www . kistler.com





AS LEFY

ISTLER

measure. analyze. innovate.

ACCELERATION CALIBRATION CERTIFICATE

Type 8704B50 Manufacturer Kistler
Serial Number 2051926 Cefificate D # 41-2051926-160829T1445
Time Constant sec. 2.2 Mounted Resonant Frequengy kHz 54.0
Transverse Sensitivity % 1.7 Mounting Torque Ibf-in 18 £ 2.0
Bias Voltage Voo 11.8 Nm 2.0%0.2
Reference Specifications
Range % 50 Temp. Range, operating °C -54 to 100
Max Range g + 100 Output Impedance Q =100
Measurements Frequency Response
Frequency Sensitivity Deviation 15
Hz mV/g % (ref=100 Hz)
20 102.8 -0.1 10l
50 102.9 0.0 ’
100 102.9 0.0 .
200 102.9 0.0 . [
500 103.0 0.0 E »
1000 103.0 0.1 a [ T
2000 102.8 -0.1 5t
5000 102.3 -0.6
7000 101.6 -1.3 6
10000 101.1 -1.8

-15

10 100 1000 10000
Freq (Hz)

Sensitivity at 100 Hz, 10.0 g rms mV/g 102.9
Sensifivity at 159 Hz, 10.0 g rms mV¥/g 102.9 g =9.807 m/s? 159.2 Hz = 1000 rads/sec
Envircnmental Temperature °C 22+4 Condition Recal
Relative Humidity %  30+30 NIST Test Report Number 683/287790-16
Calibration Date 8/29/2016 Calibration Technidan: Jason Griswold

This sensor wos calibrated per Kistler test procedure 060-2156-701 using o comparisan technique against a Kistler working standard. Kistler working standards are periodically
wlibroted against a primery standard system, which in turn is periodically recertified to the National Institute of Standards and Technclogy (NIST) or another recognized national
standard. Measurements are derived from acepted values of natural physical constants according to the International System of Units (SI). This calibration meets or exceeds the
requirements of (SO 9001:2008, ANSI/NCSL Z540-1 and is acredited to ISO/IEC 17025 os verified by the ANSI-ASQ National Acreditation Board/ANAB. Refer to certificate and scope of
acreditation AC-1117. Estimated uncertainty is == 1.25% of reading with respedt to the primary standard. Cerfificates are on file at Kistler and may be requested in writing. This
certifiate shall not be reproduced, except in full, without writren approval of Kistler Instrument Corporation.

Reference Equipment

Manufacturer Type

Serial Number Reference Equipment

Manufacturer Type Serial Number

Aceelerometer (Working Std.)  Kistler 8000M092 E00985 Multimeter (Standard) Keysight  34401A MY53018131
Charge Amplifier (Working Std.) Kistler 5134B 4888484 Multimeter (Test) Keysight  34401A MY53018127
Accelerometer (Primary Std.j  Kistler 8002K C197006 Fundion Generator Keysight 335098 MY 52101606
Charge Amplifier (Primary Std.) Kistler 5020 C4870 Charge Amplifier (Test) Kistler 51348 4888486
Kistler Instrument Corp. Tel 1-888-KISTLER ISO 9001:2008 Certified Quality System

75 John Glenn Drive Fax 1-716-691-5226 ISO 17025 Accredited Calibration Laboratory www.kistler.com

Amherst, NY 14228-2171

info.us@kistler.com

040-0035-001 Rev C - Page 2 of 2





KISTLER

measure, analyze. innovate.

CERTIFICATE OF COMPLIANCE

Issued To:

Mathews Associates, Inc.
220 Power Court
Sanford, FL 32771

Part/Type # Description Serial #
8763A500 ACCELEROMETER 2065024X

Condition: Recal
KISTLER INSTRUMENT CORPORATION hereby certifies all material used in the manufacturer of the specific

Instrumentation or part mests applicable terms, conditions and specifications of your purchase order.

KISTLER INSTRUMENT CORPORATION further certifies the test equipment used in calibration of your product

is in conformance with the requirements of ANSI/NCSL Z540-1, MIL-STD-45662A, 1SO 9001 and ISONEC 17025,
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2 such that the coverage probability corresponds to approximately 95%.

Kistler is not accredited for the following tests:

For Vibration: Bias Voltage, Capacitance, Magnitude of Acceleration, Mounted Resonant Fraquency, Time Constant
and Transverse Sensitivity.

For Rotational Vibration: Mounted Resonant Frequency, Time Constant and Transverse Sensitivity.

For Charge: Capacitor, Deviation, Drift, Internal Calibration, Offset Voltage, Piezotron Current, Pot Linearity, Noise and
Time Constant.

For Gain: Bias, Current Source, Filter Cutoff Frequency, Frequency Response, High-Pass Filter, Noise, Offset, Overload,
Piezotron Current, System Test Amplitude and Time Constant.

For Dynamic Force: Bias Voltage and Time Constant.

For Impulse Force Hammer: None

For Static Force: Linearity.

For Absolute Pressure (single unit): Input Impedance, Output and Sensitivity.

For Absolute Pressure Systems: Amplifier Output (Before & After), Current Range (Before & After), Voltage Range (Before
& After), and Zero (Before & After).

For Sinusoidal Pressure: Bias Voltage and Time Constant.

For Dynamic Pressure: Bias Voltage, Linearity and Time Constant.

For Static Pressure: Linearity.

For Pressure (Current) and Pressure (Voltage): Accuracy, Hysteresis, Non-Linearity, Repeatability and Temperature
Performance Supply Voltage.

Kistler Instrument Corp. Tel: 716-691-5100 15O 9001 Certified Quality System
75 lohn Glenn Drive Fax: 716-691-5226 ISO 17025 Accredited Calibration System
Amherst, NY 14228 info.us@kistler.com

Page 1 of 2

www . Kistler.com





KISTLER

measure. analyze. innovate.

CERTIFICATE OF COMPLIANCE

Issued To:

Mathews Associates, Inc.
220 Power Court
Sanford, FL 32771

Part/Type # Description Serial #
8763A500 ACCELEROMETER 2065024Y

Condition: Recal
KISTLER INSTRUMENT CORPORATION hereby certifies all material used in the manufacturer of the specific

Instrumentation or part meets applicable terms, conditions and specifications of your purchase order.

KISTLER INSTRUMENT CORPORATION further certifies the test equipment used in calibration of your product

is in conformance with the requirements of ANSI/NCSL Z540-1, MIL-STD-45662A, ISO 9001 and ISO/IEC 17025
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2 such that the coverage probability corresponds to approximately 95%.

Kistler is not accredited for the following tests:

For Vibration: Bias Voltage, Capacitance, Magnitude of Acceleration, Mounted Resonant Frequency, Time Constant
and Transverse Sensitivity.

For Rotational Vibration: Mounted Resonant Frequency, Time Constant and Transverse Sensitivity.

For Charge: Capacitor, Deviation, Drift, Internal Calibration, Offset Voltage, Piezotron Current, Pot Linearity, Noise and
Time Constant.

For Gain: Bias, Current Source, Filter Cutoff Frequency, Frequency Response, High-Pass Filter, Noise, Offset, Overload,
Piezotron Current, System Test Amplitude and Time Constant.

For Dynamic Force: Bias Voltage and Time Constant.

For Impulse Force Hammer: None

For Static Force: Linearity.

For Absolute Pressure (single unit): Input Impedance, Output and Sensitivity.

For Absolute Pressure Systems: Amplifier Output (Before & After), Current Range (Before & After), Voltage Range (Before
& After), and Zero (Before & After).

For Sinusoidal Pressure: Bias Voltage and Time Constant.

For Dynamic Pressure: Bias Voltage, Linearity and Time Constant.

For Static Pressure: Linearity.

For Pressure (Current) and Pressure (Voltage): Accuracy, Hysteresis, Non-Linearity, Repeatability and Temperature
Performance Supply Voltage.

Kistler Instrument Corp. Tel: 716-691-5100 1SO 9001 Certified Quality System
75 John Glenn Drive Fax: 716-691-5226 ISO 17025 Accredited Calibration System
Ambherst, NY 14228 Info.us@kistler.com

Page 1 of 2
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KISTLER

measure. analyze. innovate.

CERTIFICATE OF COMPLIANCE

Issued To:

Mathews Associates, Inc.
220 Power Court
Sanford, FL 32771

Part/Type # Description Serial #
8763A500 ACCELEROMETER 2065024Z

Condition: Recal
KISTLER INSTRUMENT CORPORATION hereby certifies all material used in the manufacturer of the specific

Instrumentation or part meets applicable terms, conditions and specifications of your purchase order.

KISTLER INSTRUMENT CORPORATION further certifies the test equipment used in calibration of your product

is in conformance with the requirements of ANSI/NCSL Z540-1, MIL-STD-45662A, 1ISO 9001 and ISO/IEC 17025.
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2 such that the coverage probability corresponds to approximately 95%.

Kistler is not accredited for the following tests:

For Vibration: Bias Voltage, Capacitance, Magnitude of Acceleration, Mounted Resonant Frequency, Time Constant
and Transverse Sensitivity.

For Rotational Vibration: Mounted Resonant Frequency, Time Constant and Transverse Sensitivity.

For Charge: Capacitor, Deviation, Drift, Internal Calibration, Offset Voltage, Piezotron Current, Pot Linearity, Noise and
Time Constant.

For Gain: Bias, Current Source, Filter Cutoff Frequency, Frequency Response, High-Pass Filter, Noise, Offset, Overload,
Piezotron Current, System Test Amplitude and Time Constant.

For Dynamic Force: Bias Voltage and Time Constant.

For Impulse Force Hammer: None

For Static Force: Linearity.

For Absolute Pressure (single unit): Input Impedance, Output and Sensitivity.

For Absolute Pressure Systems: Amplifier Output (Before & After), Current Range (Before & After), Voltage Range (Before
& After), and Zero (Before & After).

For Sinusoidal Pressure: Bias Voltage and Time Constant.

For Dynamic Pressure: Bias Voltage, Linearity and Time Constant.

For Static Pressure: Linearity.

For Pressure (Current) and Pressure (Voltage): Accuracy, Hysteresis, Non-Linearity, Repeatability and Temperature
Performance Supply Voltage.

Kistler Instrument Corp. Tel: 716-691-5100 1SO 9001 Certified Quality System
75 John Glenn Drive Fax: 716-691-5226 ISO 17025 Accredited Calibration System
Ambherst, NY 14228 info.us@kistler.com

Page 1 of 2

www.kistler.com
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ANSINCSL 25401

KISTLER

measure. analyze. innovate.

ACCELERATION CALIBRATION CERTIFICATE - X Axis

Type 8763A500 Manufacturer Kistler
Serial Number 2065024 Certificate ID # 41-2065024-170412T0753
Time Constant sec 1.2 Mounted Resonant Frequency kHz 55.0
Transverse Sensitivity % 5.0 Mounting Torque Ibf-in 6.5+ 0.7
Bias Voltage Voe 10.9 Nm  0.7+0.1
Reference Specifications
Range g + 500 Temp. Range, operating b ¢ -54 to 121
Max Range g + 1000 Qutput Impedance Q =100
Measurements Frequency Response
Frequengy Sensitivity Deviation 15
Hz mV/g Y% (ref=100 Hz)
20 10.20 -0.4 10
50 10.23 -0.1
100 10.23 0.0 5
200 10.24 0.1 -
500 10.24 0.1 £ |
1000 10.25 0.2 8 1T
2000 10.28 0.4 5
5000 10.19 -0.4
7000 10.22 0.2 6
10000 10.15 -0.8

-15

10 100 1000 10000
Freq (Hz)

Sensitivity at 100 Hz, 10.0 g rms mV/g 10.23
Sensitivity at 159 Hz, 10.0 g rms mV/g 10.25 g =9.807 m/s? 159.2 Hz = 1000 rads/sec
Environmental Temperature °C 224 Condition Recal
Relative Humidity % 30+30 NIST Test Report Number 683/287790-16
Calibration Date 4/12/2017 Calibration Technidan: Mark Thomas

This sensor was librated per Kistler test procedure 060-2156-701 using o comparison technique against a Kistler working standard. Kistler working standards are periodically
wlibrated ogainst a primary standard system, which in turn is periodically recertified to the National Institute of Standards and Technology (NIST) or another recognized national
standard. Meosurements are derived from accepted values of natural physical constants according to the International System of Units (SI). This clibration meets or exceeds the
requirements of IS0 9001:2008, ANSI/NCSL Z540-1 and is accredited to ISO/IEC 17025 as verified by the ANSI-ASQ National Acreditation Board/ANAB. Refer to certificate and scope of
acreditation AC-1117. Estimated uncertainty is = 1.25% of reading with resped to the primary standard. Certificates are on file af Kistler and may be requested in wrifing. This

certificate shall not be reproduced, except in full, without written approval of Kistler Instrument Corporation.

Reference Equipment Manufacturer Type Serial Number Reference Equipment Manufacturer Type Serial Number

Accelerometer (Working Std.)  Kistler 809K112 2034905 Multimeter (Standard) HP

34401A US36022073

Chorge Amplifier (Working Std.) Kistler 5020 C34168 Multimeter (Test) HP 34401A US36022090
Accelerometer (Primary Std.)  Kistler 8002K C197006 Fundtion Generator Wawetek 270 C6361730
Charge Amplifier (Primary Std.) Kistler 5020 C4870 Signal Conditioner Kistler ETL1026 5

Kistler Instrument Corp. Tel 1-888-KISTLER I1SO 9001:2008 Certified Quality System

75 John Glenn Drive Fax 1-716-691-5226 ISO 17025 Accredited Calibration Laboratory www.kistler.com

Amherst, NY 14228-2171 info.us@kistler.com 026-5007-001 Rev C - Page 2 of 4
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KISTLER

measure. analyze. innovate.

ACCELERATION CALIBRATION CERTIFICATE - Y Axis

Type 8763A500 Manufacturer Kistler
Serial Number 2065024 Certificate ID # 41-2065024-170412T0753
Time Constant se.. 1.1 Mounted Resanant Frequency kHz  55.0
Transverse Sensitivity % 5.0 Mounting Torque Ibf-in 6.5+0.7
Bins Voltage Voo  11.3 Nm  0.7+0.1
Reference Specifications
Range g + 500 Temp. Range, operating ot -54 to 121
Mox Runge g + 1000 Output Impedance Q =100
Measurements Frequency Response
Frequency Sensitivity Deviation 15
Hz mV/g % (ref=100 Hz)
20 10.59 -0.3 10
50 10.61 -0.1
100 10.62 0.0 5
200 10.64 0.2 _
500 10.64 0.2 € 4 S
1000 10.65 0.3 8
2000 10.67 0.5 5
5000 10.64 0.1
7000 10.62 0.0 10
10000 10.56 -0.6
-15 -
10 100 1000 10000

Freq (Hz)
Sensitivity at 100 Hz, 10.0 g rms mV/g 10.62
Sensitivity at 159 Hz, 10.0 g rms mV/g 10.64 g =9.807 m/s* 159.2 Hz = 1000 rads/sec
Environmental Temperature °C  22x4 Condition Recal
Relative Humidity % 30%30 NIST Test Report Number 683/287790-16
Calibration Date 4/12/2017 Calibration Technician: Mark Thomas

This sensor was wlibrated per Kistler test procedure 060-2156-701 using a comparison technique ogainst a Kistler working standard. Kistler working standards ure periodically
alibrated aguinst a primary standard system, which in turn is periodically recertified to the National Institute of Standords and Technology (NIST) or another recognized national
standard. Meusurements are derived from accepted values of natural physical constants acording to the International System of Units (SI). This calibration meets or exceeds the
requirements of IS0 9001:2008, ANSI/NCSL Z540-1 and is acredited to ISO/IEC 17025 as verified by the ANSI-ASQ National Accreditation Board/ANAB. Refer to certificate and scope of
acreditation AC-117. Estimated uncertainty is = 1.25% of reading with respedt to the primary standard. Certificates are on file at Kistler and may be requested in writing. This
certificate shall not be reproduced, except in full, without written approval of Kistler Instrument Corporation.

Reference Equipment Manufacturer Type Serial Number Reference Equipment Manufacturer Type Serial Number
Acelerometer (Working Std.]  Kistler 809K112 2034905 Multimeter (Standard) HP 34401A US36022073
Charge Amplifier (Working Std.) Kistler 5020 C34168 Multimeter (Test) HP 34401A US36022090
Acelerometer (Primary Std.)  Kistler 8002K C197006 Function Generator Wawetek 270 C6361730
Charge Amplifier (Primary Std.) Kistler 5020 C4870 Signal Conditioner Kistler ETL1026 5

Kistler Instrument Corp.
75 John Glenn Drive
Amherst, NY 14228-2171

Tel 1-888-KISTLER
Fax 1-716-691-5226
info.us@kistler.com

150 9001:2008 Certified Quality System
1SO 17025 Accredited Calibration Laboratory www.kistler.com
026-5007-001 Rev C - Page 3 of 4
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ACCELERATION CALIBRATION CERTIFICATE - Z Axis

Type 8763A500 Manufacturer Kistler
Serial Number 2065024 Certificate 1D # 41-2065024-170412T0753
Time Constant se.. 1.2 Mounted Resonant Frequengy kHz 55.0
Transverse Sensitivity % 50 Mounting Torque Ibi-in 6.5+0.7
Bias Voltage Voo 111 Nn  07+0.1
Reference Spaecifications
Range g + 500 Temp. Range, operating °C -54 to 121
Max Range q + 1000 Qutput Impedance Q =100
Measurements Frequency Response
Frequengy Sensitivity Deviation 15
Hz mV/g % (ref=100 Hz)
20 9.95 -0.3 10
50 9.96 -0.1
100 9.97 0.0 .
200 9.96 -0.1 "
500 9.97 0.0 g L
1000 9.97 0.0 a
2000 9.96 -0.1 5
5000 10.00 0.3
7000 9.95 -0.3 40
10000 9.92 -0.5

15

10 100 1000 10000
Freq (Hz)

Sensitivity at 100 Hz, 10.0 g rms m¥/g 9.97
Sensitivity at 159 Hz, 10.0 g rms m¥/g 9.96 g =9.807 m/s? 159.2 Hz = 1000 rads/sec
Environmental Temperature °C 22%4 Condition Recal
Relative Humidity % 30%30 NIST Test Report Number 683/287790-16
Calibration Date 4/12/2017 Calibration Technician: Mark Thomas

This sensor was wlibrated per Kistler test procedure 060-2156-701 using a comparison technique against a Kistler working standard. Kistler working standards are periodically
wlibrated against a primary standard system, which in turn is periodically recertified to the National Institute of Standards and Technology (NIST) or another recognized national
standard. Measurements are derived from accepted values of natural physical constants according to the International System of Units (SI). This alibration meets or exceeds the
requirements of IS0 9001:2008, ANSI/NCSL Z540-1 and is accredited to ISO/IEC 17025 as verified by the ANSI-ASQ National Acreditation Board/ANAB. Refer to ertificate and scope of
acreditation AC-1117. Estimated uncertainty is = 1.25% of reading with respect to the primary standard. Certificates are on file ot Kistler and may be requested in writing. This
certificate shall not be reproduced, except in full, without written approval of Kistler Instrument Corporation.

Reference Equipment Manufacturer  Type Serial Number Reference Equipment Manufaciurer Type Serial Number
Acelerometer (Working Std.})  Kistler 809K112 2034905 Multimeter (Standurd) HP 34401A US36022073
Charge Amplifier (Working Std.) Kistler 5020 C34168 Multimeter (Test) HP 34401A uUS36022090
Accelerometer (Primary Std.)  Kistler 8002K C197006 Fundtion Generator Wavetek 270 C6361730
Charge Amplifier (Primary Std.) Kistler 5020 C4870 Signal Conditioner Kistler ETL1026 5

Kistler Instrument Corp. Tel 1-888-KISTLER I1SO 9001:2008 Certified Quality System

75 John Glenn Drive Fax 1-716-621-5226 ISO 17025 Accredited Calibration Laboratory www.kistler.com

Amherst, NY 14228-2171 info.us@kistler.com 026-5007-001 Rev C - Page 4 of 4





KISTLER

measure. analyze. innovate.

CERTIFICATE OF COMPLIANCE

Issued To:

Mathews Associates, Inc.
220 Power Court
Sanford, FL 32771

Part/Type # Description Serial #
8703A250M1 ACCELEROMETER 2086082

Condition: Recal
KISTLER INSTRUMENT CORPORATION hereby certifies all material used in the manufacturer of the specific

Instrumentation or part meets applicable terms, conditions and specifications of your purchase order.

KISTLER INSTRUMENT CORPORATION further certifies the test equipment used in calibration of your product

is in conformance with the requirements of ANSINCSL Z540-1, MIL-STD-45662A. ISO 9001 and ISONEC 17025.
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2 such that the coverage probability corresponds to approximately 95%.

Kistler is not accredited for the following tests:

For Vibration: Bias Voltage, Capacitance, Magnitude of Acceleration, Mounted Resonant Frequency, Time Constant
and Transverse Sensitivity.

For Rotational Vibration: Mounted Resonant Frequency, Time Constant and Transverse Sensitivity.

For Charge: Capacitor, Deviation, Drift, Internal Calibration, Offset Voltage, Piezotron Current, Pot Linearity, Noise and
Time Constant.

For Gain: Bias, Current Source, Filter Cutoff Frequency, Frequency Response, High-Pass Filter, Noise, Offset, Overload,
Piezotron Current, System Test Amplitude and Time Constant.

For Dynamic Force: Bias Voltage and Time Constant.

For Impulse Force Hammer: None

For Static Force: Linearity.

For Absolute Pressure (single unit): Input Impedance, Output and Sensitivity.

For Absolute Pressure Systems: Amplifier Output (Before & After), Current Range (Before & After), Voltage Range (Before
& After), and Zero (Before & After).

For Sinusoidal Pressure: Bias Voltage and Time Constant.

For Dynamic Pressure: Bias Voltage, Linearity and Time Constant.

For Static Pressure: Linearity.

For Pressure (Current) and Pressure (Voltage): Accuracy, Hysteresis, Non-Linearity, Repeatability and Temperature
Performance Supply Voltage.

Kistler Instrument Corp. Tek 716-691-5100 1SO 9001 Certified Quality System
75 John Glenn Drive Fax: 716-691-5226 1SO 17025 Accredited Calibration System
Ambherst, NY 14228 info.us@kistler.comn

Page 1 of 2

www.kistler.com
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KISTLER

measure. analyze. innovate.

ACCELERATION CALIBRATION CERTIFICATE

Type 8703A250M1 Manufacturer Kistler
Serial Number 2086082 Certificate 1D # 41-2086082-170412T0736
Time Constant sec. 1.4 Mounted Resonant Frequency kHz  50.0
Transverse Sensitivity % 2.9 Mounting Torque Ibf-in 18 £2.0
Bias Voltage Ve 10.6 Nm 2.0%0.2
Reference Specifications
Range g + 250 Temp. Range, operafing °C -54 to 165
Max Range g + 500 Output Impedance Q <100
Measurements Frequency Response
Frequency Sensitivity Deviation 15
Hz mV/g Y% (ref=100 Hz)
20 19.18 -0.7 10
50 19.26 -0.3
100 19.32 0.0 5
200 19.34 0.1 9
500 19.41 0.4 £ , __.,,_,..-———-—/f
1000 19.44 0.6 a P
2000 19.52 1.0 i
5000 19.48 0.8
7000 19.73 21 10
10000 20.08 3.9

-15

10 100 1000 10000
Freq (Hz)

Sensitivity at 100 Hz, 10.0 g rms m¥/lg 19.32
Sensitivity at 159 Hz, 10.0 g rms mV/g 19.32 g =9.807 m/s2  159.2 Hz = 1000 rads/sec
Environmental Temperature °C 2214 Condition Recal
Relative Humidity % 30+30 NIST Test Report Number 683/287790-16
Calibration Date 4/12/2017 Calibration Technidan: Mark Thomas

This sensor was calibrated per Kistler test procedure 060-2156-701 using a comparison technique against a Kistler working standard. Kistler working standards are periodially
wlibrated against @ primary standard system, whichin turn is periodically recertified to the National Institute of Standards and Technology (NIST) or another recognized national
standard. Measurements are derived from accepted values of natural physical constants according to the International System of Units (SI). This calibration meets or exceeds the
requirements of IS0 9001:2008, ANSI/NCSL Z540-1 and is accredited to ISO/IEC 17025 os verified by the ANSI-ASQ National Acreditation Board/ANAB. Refer fo certificate and scape of
acreditation AC-1117. Estimated uneertainty is = 1.25% of reading with respect to the primary standard. Certificates are on file at Kistler and may be requested in writing. This
cerfificate shall not be reproduced, except in full, without written approval of Kistler Instrument Corporation.

Reference Equipment Manufacturer Type Serial Number Reference Equipment Manufacturer Type Serial Number
Accelerometer (Working Std.]  Kistler 809K112 2034905 Multimeter (Standard) HP 34401A US36022073
Charge Amplifier (Working Std.) Kistler 5020 C34168 Multimeter (Test) HP 34401A US36022090
Accelerometer (Primary Std.)  Kistler 8002K C197006 Fundion Generator Wawetek 270 C6361730
Charge Amplifier (Primary Std.) Kistler 5020 C4870 Signal Conditioner Kistler ETL1026 5

Tel 1-888-KISTLER
Fax 1-716-691-5226
info.us@kistler.com

Kistler Instrument Corp.
75 John Glenn Drive
Amherst, NY 14228-2171

1SO 9001:2008 Certified Quality System
ISO 17025 Accredited Calibration Laboratory
040-0035-001 Rev C - Page 2 of 2

www.kistler.com










4

KM Systems, inc.

Traffic Safety Products Manufacturer

K=K Oystems, inc.

Traffic Safety Products Manufacturer

888-414-3003

www.k-ksystems.com

Series: MSAS MUTCD Sign Alert
Model: R1-1-4848-DG-8-DC20

Date: 6-25-2017

MUTCD MUTCD Sign Size Sign Sheeting No.of LEDs Current Watts

SignType SignNo. (48'x48")  (DG-Diamond Grade) (8) DO) 20)
(R- Regulatory) (1-Stop)






Terminal Voltage(V)

N .

Product Image Product Dimensions
e oo A o . 229m . 138m
182m
13 [e] L1
: 1
| \
1 \
I Terminal
| | S1[O|-
@ ! e
SONEN= =
|:1_T~
Characteristics Packaging
Nominal Voltage 12V Length 229mm
Nominal Capacity (10 hour rate) 50Ah
Width 138mm
20 hour rate (2.78A) 55.6Ah Battery
Capacit .
5 5°Cp (772;) 5 hour rate (9.1A) 45.5Ah Dimensions | Height 208mm
1 hour rate (33.3A) 33.3Ah Total
. 212mm
Internal Resistance | Full Charged Battery 25°C | <8.4mQ Height
Capacity affected by 40_? (101°F) ]02;%’ Length 244mm
Temperature 23(? a7y 100% Box
0°C (32°F) 85% Width 152mm
(10 hour . :
) 15T (5°F) 65% Dimensions
Self-Discharge after 3 month storage 90% Height 254mm
25°C(77°F) after 6 month storage 80% .
Capacity after 12 month storage 62% Quantity Per Box 1 PC per box
Charge Float Initial Charging Current Less than12.5A Net weight Per Cell 16.3 kg+2100g
(Constant Voltage 13.6-13.8V
Voltage) oi
25°C Initial Charging Current Less than12.5A Net weight Per Box 16.3ke
Cycle Voltage 14.4-14.9V
(77°F) oltage 14.4-14. Gross Weight 16.7kg

DISCHARGE CHARACTERISTICS AT 25°C(77° F)

13.0 ‘ BRI 1 DISCHARGE CURRENT V'S TIME 25°C(77°F)
125 e — WA A ‘ A LN e X e o g
12.0 ;Q Bl ™~ ‘k‘»l ‘
115 L. U BRI \
1.0 Al - ,\T I RN UL 4] =
105 N N N NCTATTIN \ 5
10.0 LN | \ 4 7OBATERA 3254 E
95 T J}/.GBAM I | = : £
9.0 |- QTN Y | Y [|4%02A] | 11111 | f -
85 T 1 1 i JT 1 | .‘ [ | I | R 1 14 i;
80 O LEEOTE 31 0.1l MR LL1T]] |
0 T ITTTHemGama—wsd [ [ [ TTI0T T 1| e 1 ® L
2S5 A% 2030 8 208 5 40 2050 Current (A)
| | |
! min | h !

Discharge Time





Performance Characteristics

£z 5 % . . g Temperature effect on float life
Es E 2 Chal‘gmg characteristics Float charging voltage: 13.65+0.01V (25°C)
&)
c= Charging voltage: 13.65z0.1V/piece at 25°C
Ithar'::inuwlumu
I =
I =
charging voltage &
£
After 100%DOD ~
After 50%DOD
charging current
T at °C
Charging time(hour) emperature("C)
[ [ . . . 0
Cycle life vs. Depth of discharge (25°C) Discharge characteristics (25°C)
13.2
— 126
—
= 12,0 |
é ; 11.4
g — 1087 ' * 0.10C 0.05C
= = 02| L 0.25C 0L17C 0.10C 0.05
2
g g 9.6 e
8 ) § 8.4 1 3C 2C
6.0 -
01 5 1020 30 60 2 3 5 10 20
, (min) (h)
Cycle life(times) Discharging time
L]
Temperature effect on battery Temperature effect on capacity
self-discharge

= — | =

S S

Py =

- 1 =

(=]

g =4

— <

& &

=

3
=
Storage time(month) Temperature(°C)
Discharge Constant Current per Cell (Amperes at 77°F25°C)

F.V/Time Smin 10min [ 15min | 30min | 45min 1h 2h 3h 5h 8h 10h 20h
1.60V 168.1 112.0 84.4 52.5 37.7 33.3 20.3 14.8 9.5 5.8 5.20 2.89
1.65V 155.0 | 103.3 80.9 51.1 36.7 324 19.9 14.6 9.4 5.8 5.15 2.86
1.70V 157.6 105.0 77.4 49.7 35.7 31.5 19.5 14.3 9.3 5.7 5.10 2.83
1.75V 139.2 92.8 73.9 48.3 34.7 30.6 19.1 13.9 9.1 5.7 5.05 2.80
1.80V 131.4 87.5 70.4 46.9 33.7 29.7 18.6 13.6 9.0 5.6 5.00 2.78

Discharge Constant Power per Cell (Watts at 77°F 25°C)

FV/Time | 5min | 10min | 15min | 30min | 45min 1h 2h 3h 5h 8h 10h 20h
1.60V 313.6 208.9 157.4 98.0 70.3 62.0 37.8 27.6 17.8 10.9 9.7 5.4
1.65V 289.1 | 192.6 [ 150.9 95.3 68.4 60.4 37.1 27.1 17.5 10.8 9.6 5.3
1.70V 294.0 195.8 144.3 92.7 66.5 58.7 36.4 26.6 17.3 10.7 9.5 5.3
1.75V 259.7 173.0 137.8 90.1 64.6 57.1 35.6 26.0 17.0 10.5 9.4 5.2
1.80V 245.0 163.2 131.2 87.5 62.8 554 34.7 25.4 16.8 10.4 9.3 5.2

BRIGHT WAY GROUP

8444 Endicott Lane, Dallas, TX, 75227
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888-414-3003
662-566-7123
www.k-ksystems.com
sales@k-ksystems.com

Phone;
Fax:

Web:
Email:
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Ml Oystems, inc.

Trattic Satety Products Manutacturer

SOLAR SIGN ALERTS

4

LED INSERTS FOR STANDARD HIGHWAY SIGNS

REGULATORY SIGNS

ROAD CLOSED | [ ROAD CLOSED || BRIDGE OUT || BRIDGE || ROAD || wave| [wohruane| WEIGHT FEND] [BEGIN| [speeD
* MILES AHEAD 10 * MILES AHEAD CLOSED | | CLOSED MUST MUST 10 | |ONE| [ONE | |ZONE
~LocAL TRAFFIC ONLY || THRU TRAFFIC || rocaL TRAFFIC ONLY || 11 TURN LEFT[ ITURN RIGHT| |TONS| | WAY | | WAY | |AHEAD
24" x 24" x 24" R1-2 18" x 18" R1-1 18" x 18" R5-1 60" x 30" @ 60" x 30" 60" x 30” 48" x 30" 48" x 30" 30" x 30" 30" x 30" 18" x 24" R12-1 24" x 30" 24" x 30" 24" x 30"
30" x 30" x 30" R1-2 24" x 24" R1-1 24" x 24" R5-1 R11-3 R11-4 R11-3B R11-2B R11-2 R3-7L R3-7R 24" x 30" R12-1 R6-7 R6-6 R2-5C
36" x 36" x 36" R1-2 30" x 30" R1-1 30" x 30" R5-1 *Specify miles *Specify miles
36" x 36" R1-1
CENTER | |WEIGHT STOP NO LEFTTURN | |SPEED ' ' ' REDUCED] | STOP
LANE - TURN YIELD LIMIT ' ' HERE
LIMIT f1HERE ON| |oN RED| [ ON cRee SPEED -
Gl = | rep o |[|IB5H AHEAD
: ONLY. : RED
'\ smy 40T @
12" x 12" R8-3 24" X 24" R3-25 24" X 24" R3-15 30" x 18" R5-9 0 N LY 0 N LY O N LY ONLY SR 49T , 18"x24” R10-11 18"x24” R10-12 12" x 18" R2-1 30" x 30" 24" x 30" 24" x 30" 24" x 30" 24" x 30"
30" x 30" R8-35 30" x 30" R3-25 30" x 30" R3-15 36" x 24" R5-9 @ : : . 24"x30” R10-11 24"x30" R10-12 18" x 24" R2-1 R3-8 R4-75 R4-8S R2-5A R10-6A
24" x 30" R2-1
W T _W 30" x 36" 30" x 36" 30" x 36" 24" x 36" 24" x 36" 24" x 36" *Specify MPH in increments
(2-wAY l(3-WAYJ(4-WAY) son R3-SR R35L R3.08 R12:5 R10-6 of 5, from 5-55 SPEED DO NOT DO
126" 12"x6" 12"X6" - CHECKED
wwm x| ophoto | [TRUCK| | NO | |NO Lert| | KEEP | [NO richt| | NO U . . o | [BLOCK PPK)STS
evrosceo| |ROUTE] [TRucKs] | TURN | [RIGHT | [ TURN' | | “rumw apun | ST
. o o o o o v 2
24" x 24" R3-4S 24" x 24" R5-2S 24" x 24" R3-18 18" x 6" 24" x 18" R10-19 24" x 18" ) 24" x 18" 24" x 18" 24" x 18" 24" x 18" 24" x 18" 36" x 12" R6-1L 36" x 12" R6-1R 24" x 30" 24" x 30" 24" x 30"
30" x 30" R3-4S 30" x 30" R5-2S 30" x 30" R3-18 R1-4 36" x 30” R10-19 R14-2 R5-2P R3-2P R4-7P R3-1P R3-4p R2-5E R10-7 R4-1
evone | oy nor| | LOCAL NO NO STREET| [ NO NO | |ONE way LEFT RIGHT T”gu NO KEEP| [KEEP| |ONE| |ONE| |TRUCKS TR’dg’KS NO
CRAKING ENTER | | TRAFFIC | | Ces| | MOTOR NOT | [RIGHT| [LEFT[ [DONOT| | TURN| [ TURN [ |truck | [ THRU | |mep | | €mem| [WAY| |WAY 3 O U
CITY ORDINANCE e ONLY ﬂ VEHICLES THRU TURN TURN ENTER ONLY ONLY TRAFFIC| |[TRAFFIC| |R| GHT| |LEFT B « | 000 tas| TURN
24" x 24" R5-5B 24" x 24" 24" x 24" 24" x 24" 24" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 18" x 24" 24" X 24" R22 18" x 24" 18" x 24"
36" x 36" R5-5B R5-1A R11-5 R5-2A R5-3 R-94 R3-1A R3-2A R-63 R5-804 R5-805 R14-3 R-95 R4-7A R4-8A R6-2R R6-2L 30" x 30" R2-2 R15-2 R3-4A
INTERSECTION AHEAD BRIW RAVEL / SHOULDER CROSSING FLOOD NARROWS
24" W2-66 24" W3-1A 24" W18-2 24" W15-6 24" W5-2A 24" W8-7 24" W8-2 24" W8-3A 24" W8-4 24" W8-6 24" W16-4 24" W8-18 24" W5
" " R " " - " - 30" W8-7 " - " - " - " - " " X "
DANGEROUS e 3 Eailis it i e e e e e 39 et iz
TRUCKS
LANE ENDS
LIMITED SLIPPERY STREET ENTERING
SIGHT MERGE CLOSED
DISTANCE RIGHT HIGHWAY
24" W14-4 247 W14-2 2 W 247 W41 2 247 We-5A 247 W-64 247 W16-5 247 W62 Wi 38 Wit 50" e
3 3 niz 36" Wo R e 36 WD 5 Wk B e 3636 36" W67 36" Wi 3663
LOW
ROAD siouber> ¢ BRIDGE ROUGH NO . SPEED
CLOSED ouT ROAD PASSING HUMP
: : : ZONE
" " " 24" W2-3R
24" W9-1L 24" W55 247 W8-98 24" W-11 24" WB-11A 247 W8 247 8.9 24" W34 6" x 48" x 48" 247 W17-1A 247 W18-5 24023 307 W3
3ot 363 36 wWe.dp it 36 s in 307168 309 307134 Whas 3 3 30 36" W23
/ .
/ ‘ /
gg: mgg %g: WH 5 gg:m%gi 24" W”Eﬁ 24 W6-35 %gjj Wﬁ%t %3: m%l %g: va}8% o: : géﬁﬁ %% §§ vaﬁ
36" W1-5R* 36" WI-IR* 36" W1-2R* 38 WISk EES 36" Wa-2L 3670 367 W10-2 j ) _
*Replace R with L for Left Arrow TRAIL |L
[ X-ING |G
: LIMIT 18" x 12" W11-15P
4 5 24" x 18" W11-15p
; % PED D
: : 24" W3-15 24" W3-25 24" W335 XING G
247 WI-4R" 24" W 36"x 18" W1-6 36"x 18" W17 . 247 W21 247 Wi1-0A 30 W3 307 W3S 307 1325 307 W335 507 W13 s 12X I8N gk Wi
30 Wi 30\ 48" X 24" W1-6 48" X 24" W17 s 30 W e AEn 36" W3-5 36" W3-15 36" W3-25 36" W335 3S6p"e X}%éisgm 18" X 24" W18 0% 157 Wit2p
2 Q <‘/ ©‘<>‘ C@ ‘ ‘ MPH lA §
/ c a : ” AR " 18" x 18" A 8 / \ / \
e 3 38 M TR 38 3 LRE 3 e raiie: g anwmEE
AR 36" W11-85 36" W11-105 36" W1-115 36" W11-14 36" W15 36" W11-65 36" W1t-15 367835 3670 36" 135 Spedy lles PeLhOULI o5 Gt~ G0 Gl GIR G s s

CONSTRUCTION SIGNS SCHOOL SIGNS

ROAD »CHOO! SCHOOL . SCHOOL
LEFT LANE - ) SCHOOL SCHoOL
CLOSED CLOSED SCHOOL CROSSING seeeo] A BUS STOP
% / SPEED SPEED ’ 20 AHEAD /
30" W21-4 30”W20-10 30" W20-7A 30" W20-2 30" W20-1 30”7 W21-3 30”W20-5L LIMIT B " g1- 24" x 24" W-29 " , . .,
el A AT HAGE A A LIMIT 2 O 36" x 367 s11 R gty
*Specify distance or “AHEAD” 2 O
730 AMTO 430 PM B ( STUDENT
DRUG FREE -
MOWERS scvootonss || GUN FREE || END ‘ Tan
AHEAD WHEN 24 x 48" SCHOOL e _J
- SCHOOL ZONE||  ZONE S
| ? RS CHILDREN
30, \Wa1-18 30" W21-6 30" W21 30 W20-4 FLASHING |SCHO0L ARE_PRESENT
382116 A a8 Wai 28 W30-4 24" x8" 247 30" 24" x 30" 247x 10" 307X 30" 307 x 30"
54-3 S2-8 55-2 54-2 W15-1S $3-15
' i
- as, CROSSTALK
48"x18" TRUCKS ||
ReplaceRW,\{{ﬁ-ll(ggrLeftArrow p , SHOULDER ENTERING CENTER |ZWH9‘\ )
) END WORK HIGHWAY STRIPE \"\ ’’’’’’’’ « Schedule multiple schools and beacons
END END : , % - Montior beacons, battery, and solar wattage
\ W20- — ' ) ) - Communicate with beacons using cloud software
X 18" po—— 3% Wi TR NI 60" x 24" 30°W21-5 30" W16-30 3070812 30" W33 : : : .
M4-8A G20-28 48" W20-75 48" W21-15 G202 28" W12 3ee30 S oW 6 - Receive email notifications
PUSH BUTTON HIGH WATER SENSOR MOISTURE SENSOR REMOTE TIMER MOTION/RADAR
ACTIVATED ACTIVATED ACTIVATED ACTIVATED ACTIVATED ACTIVATED
attachments to make your _ &
o - [
Sign Alert a SMART Sign Alert
System .
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K&K Systems, Inc.

687 Palmetto Road

Tupelo, MS 38801

Tel:

888-414-3003

Fax: 662-566-7123
Web: www.k-ksystems.com

Email:

info@k-ksystems.com

DS-A1-10 Panels Specifications

Back Side: TPT /TPE

Output: Junction box

Laminate: Glass /EVA / TPT (tedlar/pet/tedlar) or TPE

Front Side: High-transmission 3.2mm tempered glass

Frame: Clear anodized aluminum frame

Pm(Wp)+5%
Module Type (fNart):s) ° Vmpp(V) | Impp(A)| Voc(V) | Isc(A) Module size NET
300*350*25 (mm) 1.4 kg
DS-A1-10 10 17.3 0.58 21.6 0.64
11.8*13.8*1 (inch) | 3.09 lbs
350
315 ale
[
Operation Temperature Range: - 40°C~85°C !
J-Box
NOCT: 48°C+3°C i
[a4e) ‘ olo
Temperature coefficients of Im: + 0.1 %/°C o MNempplate \ | L L3S S
[ ol ™
Temperature coefficients of Vm: - 0.38 %/°C 4—p4 ;
Maximum System Voltage: DC715V :
\

STC: 1000W/m?, 25°C, AM1.5

All the data on this sheet is subject to change without notice.
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DS-A1-20 Panels Specifications

Laminate: Glass /EVA / TPT (tedlar/pet/tedlar) or TPE

Front Side: High-transmission 3.2mm tempered glass

Back Side: TPT /TPE

Frame: Clear anodized aluminum frame

Output: Junction box

Pm(Wp)+5%
Module Type n:fNart):s) ° Vmpp(V)| Impp(A) [ Voc(V) | Isc(A) Module size NET
530*340*25 (mm) | 2.3 kg
DS-A1-20 20 17.3 1.16 21.6 1.29
20.9%13.4*1 (inch) | 5.07 Ibs
340
305 25
|
Operation Temperature Range: - 40°C~85°C
NOCT: 48°C+3C i
Temperature coefficients of Im: + 0.1 %/C o5 } oo o
44 - - —+-——-—— L - 0 m ™
Temperature coefficients of Vm: - 0.38 %/°C i ) iy
|
Maximum System Voltage: DC715V ;
STC: 1000W/m?, 25°C, AM1.5 ‘
4-¢4 |
|
|
|

All the data on this sheet is subject to change without notice.
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DS-A1-30 Panels Specifications

Laminate: Glass /EVA / TPT (tedlar/pet/tedlar) or TPE

Front Side: High-transmission 3.2mm tempered glass

Back Side: TPT /TPE

Frame: Clear anodized aluminum frame

Output cable: Junction box

Pm(Wp)1t5%
Module Type (fNart):s) > Vmpp(V)| Impp(A) [ Voc(V) | Isc(A) Module size NET
750*350*25(mm) | 3.3 kg
DS-A1-30 30 17.3 1.73 21.6 1.93
29.5*%13.8*1(inch) | 7.28 Ibs
3250
315 29
|
\
Operation Temperature Range: - 40°C~85°C @
NOCT: 48C+3°C \
Temperature coefficients of Im: + 0.1 %/°C |
\
Temperature coefficients of Vm: - 0.38 %/°C o5 ‘
= - ' _ _ 195 il
o ™~ ~

Maximum System Voltage: DC715V

STC: 1000W/m?, 25°C, AM1.5

All the data on this sheet is subject to change without notice.
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DS-A1-40 Panels Specifications

Laminate: Glass /EVA / TPT (tedlar/pet/tedlar) or TPE
Front Side: High-transmission 3.2mm tempered glass
Back Side: TPT /TPE

Frame: Clear anodized aluminum frame

Output: Junction box

Pm(Wp)+5%
Module Type (Wp)£5% Vmpp(V)| Impp(A) [ Voc(V) | Isc(A) Module size NET
(Watts)
526*652*35 (mm) 4.4 kg
DS-A1-40 40 17.3 2.31 21.6 2.57
20.7*%25.7*%1.38 (inch)| 9.7 lbs

Operation Temperature Range: - 40°C~85°C

NOCT: 48°C+3°C

Temperature coefficients of Im: + 0.1 %/°C S O O __ |4

Temperature coefficients of Vm: - 0.38 %/°C

Maximum System Voltage: DC715V

STC: 1000W/m?, 25°C, AM1.5

652
el2 35
’ [ Jseox 1
.1
° m Nameplate
[ D No
qV
35 : | L) Nl
|
[ ot
4- @ (6%8) f
|

All the data on this sheet is subject to change without notice.
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K & K SYSTEMS, INC.

687 Palmetto Road, Tupelo, MS 38801
662-566-2025 Phone 662-566-7123 Fax 1-888-414-3003 Toll Free
www.k-ksystems.com info@k-ksystems.com

MANUFACTURER'S WARRANTY

The manufacturer warrants that all products manufactured by K & K Systems, Inc. will
be free from defects in material and workmanship for a period of one (1) year from
date of shipment, subject to the conditions and restrictions contained herein.

This warranty does not apply to a product that has not been installed or maintained in
accordance with the manufacturer's instructions, has been subjected to damage in an
accident, abused or neglected during operation, repaired or modified by persons other
than manufacturer, its employees or authorized agents, or failed to have normal
maintenance.

The buyer expressly agrees that the buyer's sole remedy and the manufacturer's sole
responsibility, in respect to a warranty claim, is exclusively limited to repair or
replacement at the manufacturer's option, of product or a portion thereof found by the
manufacturer to be defective. The manufacturer is not responsible for labor or other
expended charges by buyer including transportation charges, and shall not be liable for
any incidental or consequential damages connected with repair of a product deemed to
be defective or with installation or replacement of repaired product. Further, the
manufacturer disclaims any liability for any incidental or consequential damages,
including lost or duplicated time or expense accruing for any reason, to the owner or
user of any products sold by the manufacturer, whether claim is made in contract or in
tort or under any theory of warranty, negligence or otherwise.

The manufacturer reserves the right to make changes in its products from time to time,
without incurring any obligation to incorporate such improvements in any products
previously sold or in service.

The terms and conditions of the warranty cannot be altered without the written consent
of the manufacturer.

The foregoing warranty is exclusive and in lieu of all other express, statutory and
implied warranties INCLUDING THOSES OF MERCHANTABILITY AND
FITNESS FOR ANY PARTICULAR PURPOSE. There are no warranties which
extend beyond the language in the previous six (6) paragraphs.

If you have any further questions, please feel free to call us at our toll-free number of 888-
414-3003, email info @k-ksystems.com or look us up on the Internet at www.k-ksystems.com.






	apl#: 4454-18
	matlcode: 630.08.02.00
	matcodedes: Traffic Control, Miscellaneous
	prodname: MUTCD Solar Sign Alert System (MSAS)
	prodcat: Traffic Control\TCEnhancement\Warning Light
	prodrepattn: Dan Myers
	prodrepaddress: 687 Palmetto Road
Tupelo, MS 38801
Initial Technical Support Contact
	prodrephone: 6622550656
	prodweb: 
	prodmanattn: Timothy Keith or Tim Keith
	prodmanaddress: 687 Palmetto Road
Tupelo, MS 38801
State Approval Process-Karen Alexander
	prodmanphone: 8884143003
	prodmanfax: sales@k-ksystems.com
	prodmanweb: 
	prodesc: K & K Systems' MSAS Solar Sign Alert System are embedded LEDs in any MUTCD approved signs.  This includes Standard Highway Signs that may be cautioning drivers in advance of dangerous intersections or curves, hazardous road conditions, or entering work zones/school zones.  Solar Panel and Controllers preserve energy and battery life with its auto-dimming night-time feature while maintaining brightness. A MSAS Solar Sign Alert System would contain a MUTCD sign, LED lights (Red, Amber, or White - according to the application); Solar Panel with mounting brackets; Battery, and a Controller such as the SPLasher, CrossTalk/CrossWalk, CrossTalkNew for monitoring sensors like the Moisture Sensor, High Water Sensor or Radar Activated Sensor
	prodresc: none known
	produse: Examples include Stop Signs, Stop Ahead Signs, Rising Water Location, Approaching Vehicles (esp. Emergency), School Zones, and Wrong Way Application
	prodbene: MSAS Solar Sign Alerts are easy to install and operate.  Solar Power saves money by eliminating the need to bring power to sites and by having no monthly power bills.  A lower construction alternative to changeable message/arrow board signs.  They save lives on curves, school loadings, rural intersections, preparing to stop, construction zone or workers ahead and merging traffic,  Also great for fire stations, ambulance service, hospitals, or trucks entering highways, etc.
	specastm: Off
	specastmtext: 
	specaashto: Off
	specoaashtotext: 
	specfhwa: Yes
	specfhwatext: NCHRP 350 Crash Test SS90 and SS112
	specother: Yes
	specothertext: MUTCD 2009   2A-7; 4L; 6F
	specodttext: 613, 614.04, 614.05, 614.06, 713.04, 715.04(c)
	testfhwa: Yes
	testfhwattext: Letter - HSA-1 (August 8, 2000)
	testother: Yes
	testotherttext: NEMA TS2 Section 2.2.7, 2.2.8, 2.2.9 (June 2017)
	testaashto: Off
	testaashtottext: 
	testother2text: 
	dotapp: 
	sampsub: no
	msds: Yes
	notesadd: Sample may be obtained at no cost to CDOT for approval process as needed.
	595entered: 12/07/2018
	595eval: 12/07/2018
	pt1: Yes
	stand: Yes
	exp: Off
	ret: Yes
	acc: Yes
	rej: Off
	evalproc: We reviewed the product literature provided by K&K Systems, Inc, including NCHRP 350 Crash Tests, the HSA-1 Letter, and NEMA Tests.
	find&rec: K&K Systems, Inc's Sign Alert System meets the requirements of NCHRP 350 Crash Testing, Sections 2A.07, 4L & 6F of the MUTCD, and Sections 613, 614.04, 614.05, 614.06, 713.04 & 715.04(c) of the CDOT Standard Specifications for Road and Bridge Construction.  This product is recommended for approval for use on Colorado Highways.
	addlist: Yes
	reject: Off
	rejectreason: 
	signed: Craig Wieden PE III
	formdate: 
	specother2: Off
	Cert of Verif: Off
	specodt: Yes
	Testother3Text: 
	prod email: sales@k-ksystems.com
	Resub Cycle: 5 Years / 05-20-2024
	PCR PEC: CDOT Materials Engineer Signature on File.
Ed Trujillo PEC 05-31-2019
	State DOT Aprov: FL,GA, OK, AL, OH
	Exp Date: 2023-12-07
	Exp Date 2nd: 
	testother2: Off
	testother3: Off
		2019-05-20T10:46:33-0600
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