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1.0 INTRODUCTION

Espey Manufacturing & Electronics Corp is a Power Electronics Design and Original Equipment
Manufacturing (OEM) company with a long history of developing and delivering highly reliable
products for use in military and severe environment applications. All design, manufacturing, and
testing is performed in our 150,000+ square foot facility located at 233 Ballston Ave, Saratoga
Springs, New York. Espey is a small business that is ISO 9001:2008 certified and publicly
traded (ESP). Espey continues to be successful in business for over 80 years through the
development and production of new and emerging technologies.

Espey services include design and development to specification, build to print, design services,
design studies, environmental testing services, metal fabrication, plating and painting services,
and development of automatic testing equipment. Espey manufacturing is vertically integrated
and will produce individual components (including inductors), populate printed circuit boards,
fabricate metalwork, paint, plate, wire, qualify, and fully test items in house.

Espey’s primary products are power supplies, power converters, filters, power transformers,
magnetic components, power distribution equipment, ups systems, and high power radar
systems. The applications of these products include AC and DC locomotives, shipboard power,
shipboard radar, airborne power, ground-based radar, and ground mobile power.

Business Info:
Company Name: Espey Mfg. & Electronics Corp.

Points of Contact/Title: Wayne Potter — Sales Manager / Business Development

wpotter@espey.com

Roy Allman — Director Western Sales

rallman@espey.com

Business Classification: Small Business — SBA Office Code 0248

Service/Product: Power Supplies, Power Transformers, Electronic Assemblies,
Environmental Testing, Engineering Design and Development, Manufacturing, Build to Print

Tax ID Number: 14-1387171

D & B Number: 00-126-5396

Intl. EIN Number: 98-0204789

CAGE Code: 20950 & 98675

NAICS Code: 334416: Electronic Coil, Transformer, and other Inductor Mfg
334418: Printed Circuit Assy (Electronic Assy)

334419: Other Electronic Component Mfg
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334511: Search, Detection, Navigation, Guidance, Aeronautical & Nautical
System and Instrument Mfg
335311: Power, Distribution & Specialty Transformer Mfg
335999: All other misc Electrical Equipment and Component Mfg
541330: Engineering Services
541340: Drafting Services
335313: Switchgear & Switchboard Apparatus Mfg
335314: Relay & Industrial Control Mfg
334290: Other Communications Equipment Mfg
Address: 233 Ballston Ave., Saratoga Springs, NY 12866
Phone Number: 518-245-4400 (Main Plant)
714-356-1421 (Western Sales)

Website: www.espey.com

History

Espey Mfg. & Electronics Corp. designs, develops and manufactures innovative industry and
defense power electronics solutions, and has done so since 1928. Espey is actively involved
with providing solutions to today’s challenges for more power, smaller volume and weight and
higher efficiency based on a firm foundation, history and a proven ability to support programs
that span decades. In addition to constantly developing new products, Espey has continued to
support and provide Magnetic Components for C-130 Aircraft for over 40 years, and High
Voltage Radar Power Supplies and Subsystems for NAVY E2C Hawkeye for over 30 Years.
Espey products are in mission critical applications world-wide and include Power Supply
Subsystems and full Transmitter Rack Systems for NATO Early Warning Radar, NAVY Fire
Control Radar Systems, Power Supplies for Freight Locomotives, Power Supplies for Electronic
Warfare on F-16, Vision Systems/Target Acquisition Systems on F-15, and F-18, Low Noise
Transformers for NAVY Submarines, and Miniature High Voltage Power Supplies for Missile
Guidance. Modern programs include UPS Power Supply with Load Shedding Control and
Communications System for MX777 Lightweight Howitzer Digital Control, Power Distribution
Transformers for NAVY LCS, Aircraft Support Power Supplies and Battery Chargers for NAVY
DDG1000, Transformers for Sea-Based and Land Based Ballistic Radar Systems, THAAD,
SBX, XBR, JLENS.
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Capabilities and Areas of Expertise:

Transformer and Magnetics Components:

Power Distribution Transformers 1KVA to 3MVA.

Rectifier Transformers 1KVA to 3MVA 12, 24, and 36 Pulse.

Liquid Cooled Dry Type Transformers and Inductors.

NAVY Radar and Sonar Applications.

Low, Medium and High Voltage isolation Transformers.

Switch-Mode Power Supply and High Frequency Magnetics up to 400KHz.
Common mode and differential mode inductors up to 1000’s of Amps.

Low THD Isolation/Rectifier Transformers.

Power conversion and switch-mode power supplies:

o DCtoDC and DC to AC with Mil-STD inputs and wide range battery inputs: 650VDC
Shipboard, 28VDC per MIL-STD1275B, 400V and 600V Hybrid Electric Vehicle
subsystems.

0 AC to DC Power Subsystems: MIL-STD-1399, Shipboard AC, Universal AC inputs,
outputs ranging from 475A of 3.3VDC to 2A at 45KV with pulse loading.

0 Micro-controller based inverters 400Hz, 60Hz
0 MIL-STD-461 EMI Compliance
Automatic Testing Equipment & Software — depot testing, module testing and troubleshooting.

o O O O O O O

Engineering Expertise

o Experienced personnel, and in house facilities and capability for the Design,
Manufacturing Test and Qualification of Power Supplies Magnetics Components and
Power Distribution Subsystems.

0 Analysis and Simulation Tools
Contract Manufacturing/Build to Print

0 Build to Print and Test Capability for any Electronics Assembly including High Voltage
Assemblies and complete Radar Transmitters.

Full service Metalwork Machine Shop and Plating and Painting Facilities.
Espey is capable and proven at Complete Product Life Cycle Support
J-STD-001 Certified Soldering

1ISO9001:2000 Quality System.

Espey'’s vertically integrated capability includes engineering and technical staff for
product development, prototyping and qualification.

o Communications Antennas and Masts operating from 200 MHz up to 3 GHz, Espey
produces an extensive line of military data and voice link antennas along with their
associated mast systems

Environmental Testing
0 In-House Environmental Testing Facilities (MIL-810-E)
o Humidity, Thermal, Vibration, Salt Spray/Fog, Altitude

O O O O O
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2.0 CUSTOMERS

DOMESTIC CUSTOMERS (Partial Listing)
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3.0 PRODUCT EXAMPLES
3.1. Transformers, Inductors, Filters

Espey Mfg. designs and manufactures medium voltage dry-type power transformers up to
2.5MVA air-cooled and liquid cooled. Espey transformers are used in military, heavy industrial,
severe environment and high reliability applications. Espey Mfg. also designs and manufactures
switch mode power supply magnetics for its own power supply requirements and that of its
customers. Espey knowledge of power supply topologies enables each magnetic to be
engineered with the working experience required for seamless integration into converter and
inverter designs. Espey is familiar with the design and qualification requirements typical for
military and harsh environment transformers: MIL-T-15108C(Navy), MIL-S-901D, Grade A (HI-
Impact Shock), MIL-STD-167-1 (Vibration), MIL-STD-740-1 (Airborne noise), MIL-STD-740-2
(Structure — borne noise), ABS-NVR, IEC and IEEE Specifications. Espey is experienced in
supplying engineering analysis services related to power transformer design and manufacture
for shipboard applications. Espey maintains all facilities of a power transformer manufacturer,
added to the capabilities of a power conversion and power systems design and manufacturing
facility.

Quialified product line of low noise MIL-T-15108 style shipboard distribution transformers.

Espey'’s proprietary developed, liquid cooled dry type power transformer construction
has produced some of the lightest power transformers possible for mobile military
applications. Espey currently manufactures a 1IMVA, medium voltage (MV) rectifying
transformer design weighing less than 3300Ibs.

Espey currently manufactures transformer rectifiers for the prime power interface for the
High Power Radar Transmitters, providing 890kW from shipboard power in accordance
with MIL-STD-1399/300A, qualified to MIL-S-901 shock and MIL-STD-167-1 vibration.

Power Line Filters for NAVY shipboard applications: MIL-STD-1399/300A shipboard
power, MIL-STD-461E EMI, MIL-S-901 shock and MIL-STD-167-1 vibration.

Espey is a modern transformer manufacturing facility equipped to desigh and produce
transformers up to 3MVA, 150kV.

Espey has patented technology currently used on Virginia and Seawolf Class
submarines for low structure-borne noise power transformers.

Espey has qualified at least twenty (20) shipboard power transformer designs
successfully in the past five (5) years, and maintains production and qualification of more
than one (100) military designs aboard platforms dating back to the nineteen fifties.

Specialty/Liquid Cooled Dry Type Transformers:

Espey Mfg. designs and manufactures liquid cooled power transformers for power isolation,
power distribution, high voltage pulse, and rectifier converter applications.

Espey'’s proprietary heat exchanger design and application enable the winding current density to

be increased upwardly of 2.5 times that of a conventional air-cooled unit. Volume and weight
are reduced significantly without compromising power handling, or dielectric requirements.
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Espey’s vertically integrated facility enables each design to be manufactured, tested and
gualified in-house enabling flexible, custom configurations for your unique requirements.

Features:
o Dry-Type Insulated (200°C)
0 Low to Medium Voltage Applications (up to 15kV)
o Rating: 100kVA — 5000kVA
o Isolated/Grounded cooling system/heat exchangers
o0 60% volume and weight reduction relative to comparable natural convection cooled
power transformers
o Corrosion resistant fluid lines, manifolds and fittings.
o High Operating Pressure Withstand (up to 350psi)
0 Low Pressure Drop design

Quialifications:
Liquid Cooled Transformers have been designed and qualified to:

O OO0OO0OO

Shock Withstand: MIL-S-901D (Grade A)

Vibration: MIL-STD-167-1 (Shipboard)

MIL-STD-740-1 and MIL-STD-740-2 (Airborne and Structure Borne Noise)
IEEE C57.12.91-1998 Short Circuit Withstand.

IEEE C57.12.91-2001 Impulse Voltage Withstand.

Transformer and Magnetic Component Examples

All of the examples shown below were developed, designed and qualified at Espey.

SWITCHMODE POWER SUPPLY & MIL SPEC MAGNETICS
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RADAR SYSTEM POWER
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SONAR SYSTEM POWER

UNDER-SEA REMOTE OPERATING VEHICLE POWER

ESPEY has the staffing
and resources to develop
products, control test data
and manage all phases of

classified projects.
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SHIPBOARD POWER DISTRIBUTION

LOW NOISE ISOLATION
TRANSFORMERS
FROM 1 to 50KVA

3-PHASE ABS-NVR
ISOLATION

TRANSFORMERS

FROM 2 to 75KVA

Espey Products & Capabilities 7-23-10.doc
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HYBRID ELECTRIC VEHICLE POWER

SPECIALTY / LIQUID COOLED POWER
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SPECIALTY / OIL COOLED POWER
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GROUND & SHELTERED POWER

MOTOR DRIVE AND POWER SUPPLY FILTER ASEMBLIES
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3.2. Power Supplies

Espey designs, manufactures and qualifies power supplies for military, severe environments,
and high reliability applications. Espey designs to specification to meet specific customer needs.
The wide range of products we have produced typically gives us building blocks for new
products. Espey Mfg. also designs and manufactures switch mode power supply magnetic
components for its own power supply requirements and that of its customers. Espey is familiar
with the design and qualification requirements typical for military and harsh power supplies:
Input Power per MIL-STD-704, MIL-STD1399, MIL-STD-1275B, MIL-810-E Environments, MIL-
STD-461 EMI, MIL-S-901D (HI-Impact Shock), MIL-STD-167-1 (Vibration), MIL-STD-740-1
(Airborne noise), MIL-STD-740-2 (Structure — borne noise), ABS-NVR, IEC and IEEE
Specifications. Espey is experienced in supplying engineering analysis services related to
power supplies and power system design and manufacture for shipboard applications. Espey
maintains all facilities of a power supply manufacturer, added to the capabilities of a power
transformer and power magnetic component design and manufacturing facility.

Espey has the experience in developing, building and qualifying power supplies for a wide range
of applications and voltages:

0 Aircraft AC to 3.3VDC at 475 Amps for airborne military processor cabinets.
0 AC to 39VDC 12000W pulsed amplifier power in N+1 rack mount system.

0 AC to 45KVDC, 100KW peak TWT power for ground based NATO radar - complete
transmitter design, build and test.

0 Aircraft high voltage TWT radar system power

0 Wide range DC Input 25-100VDC to regulated multiple output power for locomotives.
1000’s of sets of units per year.

o Fixed Wing Fighter Power Conversion for sensitive Electronic Warfare systems and
Vision System Computers.

o Tightly packaged high voltage multiple output Power for Missile guidance.

0 450VAC input to 28V NAVY battery charger systems with control and Ethernet Profibus
communication.

o DC to DC Power Converters, 650VDC to 28VDC (adjustable from 24 to 32 VDC) at 10
kW (30kW Peak).

o DC to AC Inverters, 650VDC to 115/200 400Hz three phase AC at 45 kVA (50 kVA
Peak) and 5 kVA.
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WIDE RANGE INPUT DC-DC POWER

il

U

-
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LOW VOLTAGE AC-DC HPA RADAR POWER
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UPS POWER

WITH BATTERY CHARGE AND BRANCH CIRCUIT CONTROL

MOTOR DRIVES

MISSILE GUIDANCE POWER
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AIRCRAFT INPUT TO REGULATED MULTIPLE OUTPUTS

VISION SYSTEMS

ELECTRONIC WAREFARE SYSTEMS

AIRCRAFT MAINTENANCE POWER (DDG1000)
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HIGH VOLTAGE RADAR POWER
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3.3. Antennas
Espey Mfg. designs and manufactures ground based, and mobile antenna assemblies for

military radio and RF communications. Espey’s extensive testing facility includes a pattern test
range equipped for test and qualification of RF assemblies. Features include:

o Lightweight, aluminum construction Lightweight, fiberglass dish

0 Man portable

0 CARC painted

o Custom Designed frequency ranges available
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3.4. Automatic Test Equipment and Software
Espey has been developing test equipment to support production needs for many years.

Our goal is to create an ATE setup that is as flexible as possible. The ATE may be simply
configured to perform incoming or final inspection or it may have the ability to also test
subassemblies and perform in-process testing during a production run.

When configured for multiple module testing a Test Interface Box is typically developed for each
module. Test results can be saved to a database for retrieval later or for further analyses.

Espey’s experienced technical staff and manufacturing capabilities of any necessary electrical
or mechanical interface assures a quick turnaround.
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3.5. Build To Print

Espey performs contract manufacturing for any type of electrical assembly. We specialize in the
types of products that are similar to items developed and build at Espey on a continuous basis:
Power conversion systems and subassemblies, high voltage and radar systems and sub
assemblies or any Military and/or application for transportation or severe environments.

*Component, Sub-Assembly, and Turnkey system manufacture, support and testing
*Personal cognizant with government, domestic, and international standards
*Secure document control

*Extensive inventory and procurement resources

*Dedicated Program Management

*Seamless integration into manufacturing resource planning (MRP) system

*Control of customer furnished equipment

*Back-plane wiring

*Cable Assemblies
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4.0 CAPABILITY

4.1. Engineering

Espey's electrical and mechanical design engineers employ their own expertise and the
assistance of a fully capable team of technicians and support systems. Computer Aided Design
Systems used for electrical and mechanical design include PSPICE, PSIM, Ansoft MAXWELL
solver, PADS PCB, SolidWorks, Flow Works, COSMOS, AutoCAD, LOGIC and a host of
numerical solvers. These tools encompass modern finite element analysis (FEA) of magnetic,
and electric field, thermal analysis including computational fluid dynamics (CFD), and structural
analysis for shock, vibration, and fatigue evaluation of a given design.

The SolidWorks mechanical design suite integrates the design team efforts. The SolidWorks
platform enables seamless data translation for project integration to ProEngineer, AutoDesk,
and Unigraphics comparable products.

The design team takes advantage of our in-house expertise to design, test, evaluate, and
produce, in production quantities, all of our own transformers and iron core components. This
allows us to retain complete control over all aspects of transformers produced. Iron core
components are designed and built to various military specifications. These include MIL-PRF-
27, MIL-T-21038, MIL-T-16315, MIL-E-917, MIL-N-23182, MIL-T-15108, and MIL-STD-740.

Espey's Design and Drafting Department works closely with the design team to interpret
requirements and develop full design documentation for the hardware. During the design
development, there are various software packages that facilitate printed circuit board design, as
well as schematic and conventional drafting. A CAD/CAM link to the machine shop and sheet
metal shop exists to facilitate accurate and efficient transfer of design information for quick
prototyping along with full production. Espey’s drafting department work within the requirements
of MIL-STD-100, and ANSI-Y14.100M. Espey has completed several level 3 drawing package
requirements for US Navy products.

Espey’s Engineering Laboratory operates in conjunction with the design engineers. This is a
support service maintained to build and test prototypes. As a crucial element of product
development, the Engineering Laboratory staff is capable of analyzing design work for practical
application and preparing systems for first article testing.
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Solid Modeling

Espey utilizes SolidWorks 3D solid modeling. This capability allows file interchange and
concurrent system design with customers. Solid modeling also is the basis for weight, thermal,
vibration and shock loading analysis.

Analysis Capability

The analysis is performed using the appropriate software in conjunction with visual inspection.
Based on similarity and previous experiences in military hardware development, generating
analysis reports is a routine function at Espey. All analysis reports for the unit will be completed
at Espey Mfg.

Espey Products & Capabilities 7-23-10.doc 24 of 38



Espey Mfg. & Electronics Corp. Products and Capability

Modeling and Simulation

Espeys modeling capabilities and the extent that models were used to predict performance, and
how this capability will be used to support the program design efforts are described below.
Background on previous modeling experience, validation of previous models and how this
experience applies to the DC/DC Converter development efforts provided where possible.

For the modeling and simulations ESPEY design engineers use custom software and outside
software packages as P-Spice, Matlab / Simulink, SolidWorks, COSMOS FEA and Floworks
CFD. Espey also uses custom software, which models power loss for a variety of power
topologies, including standard DC-DC converter power stage.

Transformer/Inductor magnetics design

We use internally generated, custom software and often work at the level of design equations.
We are able to model low frequency winding losses, eddy and proximity winding losses, core
eddy losses, core hysteresis losses and heat flow. We have developed improved cooling
techniques for laminated core transformers and laminated core inductors. ANSOFT
Electrostatic, Electromagnetic Simulator FEA software is used by Espey in magnetic component
design and corona inception analysis.

EXAMPLE: Ansoft Maxwell 2D FEA Electrostatic Solver:
Corona Inception Voltage Calculated 5500V, Actual 5900V
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Thermal design

As with magnetics, we use internally generated, custom software. We are able to model heat
transfer over a wide range of Reynold’s numbers and over a wide range of air densities. We
have developed improved semiconductor heatsinks, which we have patented. COSMOS and
FlowWorks are used to model both natural and forced convection cooling systems and liquid
cooled systems. Thermal FEA of power semiconductors and heatsink systems are very typical
at Espey. FEA Analysis of large filter assemblies and liquid cooled inductors are more
challenging and are typically done on developmental programs

EXAMPLE 350HP Motor Drive Filter for Navy Shipboard Application (MIL-STD-461, MIL-DTD-1399)
COSMOS Thermal FEA: Calculated Versus Actual Hot spot within 10C.

EXAMPLE: 30 KVA Transformer for Ballistic Missile Defense System

Flow Works CFD, Natural Convection Cooling:
Calculated Temperature 139C, Actual Temperature 131C COSMOS FEA Shock Analysis
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EXAMPLE: Liquid Cooled Quad (4 isolated) Inductor for Hybrid Electric Vehicle Application

(Actual units shown with thermocouple wires that were used to validate the modeling data.)
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4.2.  Quality

Quality Management System

Registered to ISO 9001 since 12-24-97
Final transition to ISO 9000-2000 in Oct-2003

Registration:
To 1ISO 9001:1994 (ANSI-RAB) by National Quality Assurance, USA.

To BS EN ISO 9001:1994 (UKAS) by National Quality Assurance.

Military Design Knowledge and Processes
Espey has developed and delivered products for military applications in the past fifty years.

The military standards Espey has worked with are those of the major United States Defense
Department services: Army, Navy, Aerospace encompassing all of the "special processes"
normally associated with electronics manufacturing: Crimping, welding, painting, soldering,
plating (zinc, silver, tin, conversion coating, anodizing, copper flash, nickel), all to the applicable
MIL specifications; processes as well as operators (where applicable) are qualified in
accordance with specification, and clear records retained.

Contract Reviews: Performed by the Program Management team and Engineering working
with the customer to determine needs.

QC: Assessments are performed on products throughout the manufacturing process, from
incoming inspection to final inspection and test. Quality engineers are assigned to specific
programs. Six Sigma Black Belt techniques are implemented on specific programs.

Non-Conforming Material: Handled in accordance with our ISO level 2 procedures. Includes
identification, segregation, root cause analysis and corrective and preventive action review, both
at floor level and by the Corrective Action Team that meets weekly.

Process Controls:
o Personnel
Training and qualification cycle maintained
o Work Instructions
Employed in addition to controlled drawings and travelers.
o Equipment
Dedicated fixtures and tooling. Traceable calibration.
Process development and specification
Process Qualification
o Material
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Material control through MRP. Approved vendor list and vendor rating system in
operation. Vendor source inspection maintained.
Component characterization
Failure analysis
- Material evaluation and conformity analysis
o0 Environment
Industrial engineer reporting to ergonomic, ESD and process control issues.
o Capabilities:
Solder training and certification to IPC standards
Six Sigma Black Belt quality engineers on staff
SPC integrated in Enterprise Resource Planning (ERP) system (Vantage )
0 Resources:
CMM Inspection system, Zeiss Contura G2,
- 26" x 28" "24" Z Travel
Vast scanning Head
Renishaw Head
9 Probe Tool Changer
Auto Program

Dye penetrant weld testing
Instrument calibration
laboratory
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4.3. Manufacturing

Facilities: Espey’s manufacturing experience and capability is industry recognized for its
flexibility and “can-do” philosophy. Espey has grown to be vertically integrated for production of

its complete product portfolio. Our manufacturing capability exceeds that of a conventional
power supply house, transformer plant, or machine shop.

Espey continues to invest in technology in-house that will consolidate its production capability,

expand into new technologies and techniques, and meet its customer requirements.

The facility is over 150,000 square foot. A job shop philosophy backed by lean manufacturing
techniques guarantees delivered performance.

Espey’s Vertically Integrated Manufacturing Capabil ity

ELECTRICAL ASSEMBLY
-Populate, Solder, Wire wrap
-Wire, Crimp, Harness
-Stake, Thermal interface

CONFORMAL COAT
> -Prep, Mask, Clean
-Coat, Cure, Clean

POTTING, ENCAPSULATION
AND IMPREGNATION

-Bake/Dry, Pot,

PRODUCTION TEST
-Electrical verification
-Mechanical verification

Encapsulate,cast -Acceptance test
MAGNETICS -Cure, bake, clean procedure
MANUFACTURE
-Winding f
-Laminate, core, assemble \
-Braze, Solder, Wire MECHANICAL ASSEMBLY ENVIRONMENTAL TEST PACKING AND
-Enclose, terminate, connect -Burn-in SHIPPING
-Package, fasten, and group -ESS -Crating
-Final build -Qualification/verification -Packaging for export

#

T

MACHINE SHOP

MECHANICAL ASSEMBLY

ELECTRO-PLATE / PAINT

SYSTEM INTEGRATION

-Punch, Shear, Cut -Insert, Rivet -Saratoga Electro-Finishing -Assemble
-Weld, Press, Fold -Assembly, Gasket, Clamp -Baked enamel, CARC -Enclose
-Machine, Turn, Grind -Harness, Bind, Crimp -Mark, silkscreen, label, package -Interconnect
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Espey’s primary products are power supplies, power converters, filters, power transformers and
magnetic components, power distribution equipment, UPS systems and high power radar
systems. Espey’s primary applications are shipboard power, shipboard radar, airborne power,
and ground-based radar, ground mobile power, AC and DC locomotives. Espey services include
design and development to specification, build to print, design services, design studies,
environmental testing services, metal fabrication, plating and painting services.
Espey has extensive capabilities all at one location. We are a vertically integrated high quality
military subcontractor with a long history of delivering and supporting custom power electronics
solutions. Espey is ISO 9000-2000 registered. We are a manufacturer with in-house production
and engineering capabilities for:
Electronic Assembly

o0 Prototype and low-volume PC board assembly, both through-hole and SMT

0 Harness and cable assembly

0 Rack and cabinet build of large systems

o Potting, Encapsulation and Impregnation

o High Voltage Potting and Encapsulation

Magnetics Manufacture

0 Magnetic component winding and lamination from small torroidal components to
3-megawatt power transformers.

o Transformer impregnation, component potting and encapsulation
Mechanical Assembly

0 Rack and cabinet build of large systems
Machine Shop Fabrication

o Fabrication of sheet metal, machined and welded metalwork
Paint and Surface Treatment

o Plating and painting including CARC
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Espey Mfg. & Electronics Corp. Products and Capability

Machine Shop Facilities Listing

CNC Milling

Haas VF-4SS, 3 Axis Vertical Machining Center

- 20" X 50" "25" Z Travel

- 12000 RPM, 20 HP Spindle
- Coolant Thru Spindle

- 25 Tool Changer, 40 Taper
- Renishaw Probe System

- 4 Axis, Rotary Table

Cincinnati Milacron Arrow 750, 3 Axis Vertical Machining Center

- 20" x 30" “22" Z Travel
- 6000 RPM, 7.5 HP Spindle
- 21 Tools, 40 Taper
Sharp Model HMV/MP3 Vertical Knee Mill with 3 Axis Acu-rite millpwr CNC Control

- 14" x 20" Travel
- 4500 RPM, 3HP
- MAXI TORQUE RITE POWER DRAW BAR & #30 NT SPINDOL

- Accu-lube coolant system

Manual Milling

o Bridgeport series | milling machine w/digital readouts (qty: 2)
o Bridgeport series Il special milling machine w/digital readouts

o Van Norman model 3R10 milling machine

Manual Turning

o Hardinge DV-59 second operations turret lathe (6 station)

o Sharp model 936H digital variable speed, second operation turret lathe (6 station) & bar feeder

o Clausing Metosa model C1440S Straight bed, geared head engine lathe w/acu-rite digital readout
- 5.2 HP, 30-2000 RPM

- 14" swing, 48" bed length & 1-5/8" spindle bore
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Espey Mfg. & Electronics Corp. Products and Capability

Sheet Metal
0 Trumpf Trumatic 190 rotation CNC punch press

- 17 Ton punching power & 360 degrees / full rotation
- 36" x 80" work area

- 10 tool stations

o Wysong Model H2510 Shear w/PC-100 Control
- Cutting capacity to .250” thickness & 10 ft cut length

0 Accupress Model 7606 press brake w/ETS2000 CNC Control
- 6ft, 60 ton, 10 ga capacity

0 Accupress Model 710010 press brake w/AP2-ETS100 CNC Control
- 10ft, 100 ton, 1/4“ capacity

o IMASP Model AV226 Hydraulic Notcher
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Espey Mfg. & Electronics Corp. Products and Capability

Welding

Miller Syncrowave 250 Tig welder

Miller Syncrowave 350 LX Tig welder (Qty: 3)

Miller Syncrowave 500 Tig welder

Airco model CP-250-TS Mig welder

SCIAKY model PMCO2STM-100-36 Spot welder, 100 kVA
Thermal Dynamics model 1-1050-2 portable plasma cutter

O O O O o o

Finishing
o Timesaver model 137-1HPM
0 MR DEBUR Tumblers (Qty: 2)

o0 Guyson model 6 air media blaster
o Falls model 121D-BURR-R

Saws

Kalamazoo model FHC-350 SA Metal cutting cold saw
Kalamazoo model 13 AW horizontal band saw

DoAll model 2013-20 vertical band saw w/DBW-15M blade welder
Stone model M-750 Chop Stroke Machine

Edwards “JAWS IV” 100 ton hydraulic iron worker

o O O O o

Miscellaneous

Drill press (Qty: 6)

Radial Drill press (Qty: 2)

Fosdick model 30 jig borer

Rockwell BUX model DH-1-1/4 RP magnetic drill

Assorted tool sharpening equipment

o O O O O

CAM software

TRUMPF Tops 200 version 2.10 For Trumatic 190 CNC punch
EZ Feature mill 2.5D, version 7.0 with solid model file import module

- For off-line programming of CNC mills
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Espey Mfg. & Electronics Corp. Products and Capability

4.4. Test

Espey's Test Departments are fully equipped with a wide array of capabilities, including over
3,500 pieces of test equipment. These elaborate facilities permit in-house testing of products of
considerable size and weight. Espey’s extensive testing capability covers low voltage, high
voltage, low and high power, EMI, etc. Environmental testing capability includes vibration,
shock, thermal, humidity salt spray, immersion, altitude, etc.

There are 5 major testing labs with an average of 10 1-2 bench-testing cells. There are 200+
square foot areas with high power and liquid cooling available to set up dedicated testing. There
are extensive thermal (20+chambers) and vibration testing capabilities (3 tables), along with
humidity, altitude, immersion and other testing.

In addition to an extensive environmental test facility, Espey maintains an anechoic chamber for
sound testing and state of the art partial discharge (corona) test equipment that has an AC
capability to 100 kV and DC capability to 75 kV with its associated EMI / RFI shielded room.

Environmental Test

Espey has been performing environmental testing at our plant since the mid 1950's. Our
dedicated test facility is operated by an experienced technical staff capable of interpreting
specification requirements, conducting tests, collecting data and preparing test documentation,
as required.

Based on government standards for reliability, Espey's test procedures are rigorous and
thorough. As a qualified test facility, Espey maintains stringent calibration procedures for
traceability per ISO 9001 and a government inspector is available on the premises. Total Quality
Management and Statistical Process Control procedures are in place to promote continuous
methods improvement and to ensure the highest quality performance of our staff and
equipment.

Capabilities:

Altitude

Humidity

Immersion

Salt Spray

Shock, Cargo Bounce
Shock, Classic
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Temperature, High and Low
Temperature/Shock
Vibration, Random and Sine

Vibration/Shock Test Equipment:

6,000 force pound shaker

10,000 force pound shaker

Package Tester for Loose Cargo Transport
Impact Shock Test Equipment:

MIL-S-901 - lightweight, high impact

MIL Standards that we use:

MIL-STD-810 MIL-STD-202 MIL-PRF-27
MIL-STD-167 MIL-S-901 ASTM B117

Espey's in-house environmental test facilities include:

- Acoustical Noise - Immersion - Temperature/Altitude

- Acceleration - Salt Spray - Temperature, High & Low

- Altitude - Shock, Classic - Temperature Shock

- Humidity - Shock, MIL-S-901 - Vibration (including Random,
Lightweight High, & Low Frequency)

- Low Current Short Circuit
(<5 kA)

Less frequently required tests are accomplished at other nearby testing laboratories. These
tests include:

- Electromagnetic Interference - Gunfire Vibration, Aircraft. - Space Simulation
- Explosion - Sand and Dust - Fungus
- High Current Short Circuit - Solar Radiation - Shock, MIL-S-901
(>5 kA) Medium and Heavy
weight
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Most Military Specification test procedures relating to the Company's products can be performed
in-house. The Department of Defense has approved these facilities for qualification testing.

Espey MIL-T-15108 Transformer/Line Reactor

on Espey’s MIL-S-901 Lightweight Test Fixture
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