SPECIFICATIONS
FOR 

STRUCTURAL T URNOUTS 

(JACKETS AND TROUSERS)
PART I: 

SPECIFICATIONS FOR JACKETS AND TROUSERS

A. Outer Shell Material - Jackets and Trousers

A.1. The outer shell shall be constructed of a 60/40 blend of Kevlar I Nomex material with an approximate weight of 7 oz. per square yard in a rip stop weave. The shell material must be treated with a durable water repellant finish that also enhances abrasion resistance.

Color of outer shell shall be yellow (special order - White)

B. Thermal Insulating Liner - Jacket and Trousers

B.1.  The thermal liner shall be constructed of one layer of para-aramid batt, quilt stitched to a combination spun/filament face cloth, with a finished weight of approximately 7.8 oz. per square yard. A 7 inch by 9 inch pocket, constructed of self material and lined with moisture barrier material, shall be affixed to the inside of the jacket thermal liner on the left side by means of a lock stitch. The thermal liner shall be bound around its perimeter with Neoprene coated cotton/polyester binding. The thermal liner shall be attached to the moisture barrier (as described under the "Separating Liner System" section). Further mention of "Thermal liner' in this specification shall refer to this section.

C.  Moisture Barrier - Jackets and Trousers

C.1. The "Crosstech Type 2C" moisture barrier material shall be a 5.0 oz. per square yard two-layer laminate comprised of a bio-component membrane and a 3.2 oz. per square yard Nomex IIIA woven pajama check substrate. The bio-component membrane shall be comprised of an expanded PTFE (polytetrafluoroethylene, for example Teflon) matrix having a continuous hydrophilic (i.e. water loving) and oleo phobic (i.e. oil hating) coating that is impregnated into the matrix. The moisture barrier material shall meet all moisture barrier requirements of NFPA 1971-2000 edition, which includes water penetration resistance, viral penetration resistance, and common chemical penetration resistance.  The moisture barrier shall be bound along the edges with neoprene-coated cotton/polyester binding.  Further mention of “Specified Moisture Barrier” in this specification shall refer to this section.

D. Sealed Moisture Barrier Seams

D.1. All moisture barrier seams shall be sealed with a minimum 1-inch wide thermal sealing tape. One side of the tape shall be coated with a heat activated glue adhesive. The adhesive side of the tape shall be oriented toward the moisture barrier seam. The adhesive shall be activated by heat and the sealing tape shall be applied, to the moisture barrier seams by means of pressure exerted by rollers for that purpose.

E. Method of Thermal Liner/Moisture Barrier Attachment for Jackets and Trousers

E.1. The thermal liner and moisture barrier shall be completely removable from the jacket shell. Two strips of 5/8 inch wide flame resistant hook and pile fastener tape shall secure the thermal liner/moisture barrier to the outer shell along the length of the neckline under the collar (see Collar section). The remainder of the thermal liner/moisture barrier shall be secured with a minimum of five snap fasteners appropriately spaced on each jacket facing for the 32 inch length jacket (6 snaps for the 35 inch length jacket) and four snap fasteners at each sleeve end. Additionally, there shall be three snap tabs evenly spaced at the hem of the jacket to secure the liner to the shell.

F. Stitching

F.1. The outer shell shall be assembled using stitch type #301, #401, and #516. The thermal liners and moisture barriers shall be assembled using stitch type #301, #401, #504, #514, and #516. Stitching in all seams shall be continuous. There shall be no joined stitching in mid-seam. All major A outer shell structural seams, major B structural liner seams, and minor seams including but not limited to pockets, flaps, and material reinforcements, shall have a minimum of 8 to 10 stitches per inch.

PART II: 

JACKET CONTRUCTION

G.  Body

A.2. The body of the shell and AXTION liner system shall be constructed of three separate panels consisting of two front panels and one back panel. The body panels shall be shaped so as to provide a tailored fit thereby enhancing body movement and shall be joined together by double stitching with Nomex thread.

B.   Separating Liner System (Jacket)

B.2. The combined moisture barrier and the thermal liner shall be completely removable for the jacket. The thermal liner and moisture barrier layers of the AXTION liner system shall be constructed in such a way as to allow the layers to separate for improved air flow, drying and interior service and replacement. The thermal liner and moisture barrier layers shall be stitched together at the sleeve cuff ends and hem of the rear body panels only. The leading edges and hem of the left and right front body panels of the thermal liner and moisture barrier layers sha11 fasten together with snap fasteners. The snap fasteners shall be evenly spaced along the opening edge of the layers and set In Nomex Twill tape for reinforcement. The neck area of the liner system shall attach up inside the outer shell collar with two strips of 5/8 inch wide flame resistant hook and pile fastener tape on the front and rear of the collar. Pile fastener tape installed along the neck of the therma1 Liner will secure to hook fastener tape installed along the front inside edge of the top collar. Hook fastener tape installed along the neck of the moisture barrier layer of the liner system will extend upward into the underside of collar and attach to the pile fastener tape installed along the full length of the inside back layer of the collar. The combined moisture barrier and thermal liner shall be secured with a minimum of five snap fasteners evenly spaced on each jacket facing for 32 inch length jackets (six snaps for 35 inch length jackets) and four snap tab fasteners at each sleeve end.  The outside perimeter of the AXTION liner moisture barrier and thermal liner layers shall be bound separately along the edges with a neoprene coated cotton/polyester binding for a finished appearance that prevents fraying and wicking of contaminants.

C.   Axton Sleeves

C.2. The sleeves shall be of two-piece construction, having an upper and a lower sleeve.  The sleeve seams shall be of a double needle seam construction and shall be contoured to follow the natural flex of the arm at rest.  Both the under and upper sleeve shall be graded in proportion to the chest size.  For unrestricted movement, on the underside of each sleeve there shall be two outward facing pleats located on the front and back portion of the sleeve on the shell.  On the moisture barrier and thermal liner, the system will consist of two drafts, rather than pleats, to allow added length in the under sleeve.  The moisture barrier darts will be seam sealed to assure liquid resistance integrity.  The pleats shall expand in response to upper arm movement and shall fold in on themselves when the arms are at rest.  This expansion shall allow for greater multi-directional mobility and flexibility in the shoulder and arm areas, with little restriction or coat rise.

H. Liner Elbow Thermal Enhancement

D.2. An additional layer of thermal liner material shall be sewn to the elbow area of the liner system for added protection at contact points and increased thermal insulation.  The elbow thermal enhancement layers shall be sandwiched between the thermal liner and moisture barrier layers of the liner system and shall be stitched to the thermal liner layer only.

I. Sleeve Cuff Reinforcements

E.2. The sleeve cuffs shall be reinforced with an extra layer of black 7 oz Advance blend of Nomex / Kevlar outer shell material.  The cuff reinforcements shall not be less than 2 inches in width and folded in half, approximately one half inside and one half outside the sleeve end for greater strength and abrasion resistance.  The cuff reinforcement shall be double stitched to the sleeve end.

J. Wristlets/Sleeve Wells

F.2. There shall be Nomex hand and wrist guards (over the hand) not less than 7 inches in length and of double thickness. A separate thumbhole with an approximate diameter of 2 inches shall be recessed approximately 1 inch from the leading edge.  The wristlet shall be sewn-to the end of the liner sleeves. Flame resistant neoprene coated cotton/polyester moisture barrier material hall be sewn to the inside of the sleeve shell approximately 5 inches from the sleeve end and extending toward the cuff forming the sleeve well. The neoprene sleeve well shall form a cuff end that shall be elasticized providing a snug fit at the wrist and covering the knit wristlet. This sleeve well configuration serves to prevent water and other hazardous elements from entering the sleeves when the arms are raised and reduces the possibility of steam burns around the wrist. The neoprene moisture barrier material shall also line the inside of the sleeve shell from the cuff to a point approximately 5 inches back, where it joins the sleeve well and is double stitched to the shell. Four Nomex snap tabs will be sewn into the juncture of the sleeve well and wristlet. The tabs will be spaced equidistant from each other and shall be fitted with female snap fasteners to accommodate corresponding male snaps in the liner sleeves. This configuration will ensure there is no interruption in protection between the sleeve liner and wristlet

K. Collar & Free Hanging Throat Tab

G.2. The collar shall consist of four-layer construction and be of two-piece design. The outer layers shall consist of outer shell material, with two-layers of specified moisture barrier sandwiched between (see Moisture Barrier section). The rear inside ply of moisture barrier shall be sewn to the collar's back layer of outer shell at the edges only. The forward inside ply of moisture barrier shall be sewn to the inside of the collar at the edges only. The multi-layered configuration shall provide protection from water and other hazardous elements. The collar shall be of two piece design with the left and right halves of all component materials joined in the center by stitching, thereby permitting the collar to retain its proper shape and roll. The collar shall be 4 inches high and graded to size. The leading edges of the collar shall extend up evenly from the leading edges of the jacket front body panels so that no gap occurs at the throat area. The collar's back layers of outer shell and moisture barrier shall be joined to the body panels with two rows of stitching; inside the collar, above the rear seam where it is joined to the shell shall be a strip of 5/8 inch wide FR hook fastener tape running the full length of the collar. The collar's front layers of moisture barrier and outer shell shall have an additional strip of 5/8 inch wide hook fastener tape stitched to the inside lower edge and running the full length of the collar. These two inside strips of 5/8 inch wide FR hook fastener tape sewn to the underside of the collar shall engage corresponding pieces of flame resistant pile fastener tape at the front and back neck area of the liner system, The throat tab shall be a scoop type design and constructed of two plies of outer shell material with two center plies of moisture barrier material. The throat tab shall measure not less than 4 inches wide at the center tapering to 2 inches at each end with a total length of approximately 9 inches. The throat tab will be attached to the right side of the collar by a 1 inch wide by 1 ½ inch long piece of Nomex twill webbing, The throat tab shal1 be secured in the closed and stowed position with flame resistant hook and pile fastener tape. The flame resistant hook and pile fastener tape sha11 be oriented to prevent exposure to the environment when the throat tab is in the closed position. Two 2 inch by 3 inch pieces of FR pile fastener tape shall be sewn vertically to the Inside of each end of the throat tab. Corresponding pieces of FR hook fastener tape measuring 1 inches by 3 inches shall be sewn horizontally to the leading outside edge of the collar on each side, for attachment and adjustment when in the closed position and wearing a breathing apparatus mask. In order to provide a means of storage for the throat tab when not in use, a 1 inch by 2 inch piece of FR hook fastener tape shall be sewn horizontally to the inside of the throat tab immediately under the 2 inch by 3 inch pieces of FR pile fastener tape. The collar closure strap shall fold in half for storage with the FR pile fastener tape engaging the FR hook fastener tape. An NFPA compliant fabric hanger loop shall be sewn to the inside of the liner at the neckline. An additional hanger loop constructed of a double layer of outer shell material shall be sewn to the garment on the outside of the shell at the rear neck area.

H.  Liner Shoulder and Upper Back Thermal Enhancement 

H.2. An additional layer of thermal liner material shall be used to increase thermal insulation in the upper back, front and shoulder area of the liner system. This thermal enhancement layer shall drape over the top of each shoulder extending from the collar to the sleeve/shoulder seam down the front approximately 5 inches and from the juncture of the collar down the back to a depth of 7 ½ inches. The upper back, front and shoulder thermal enhancement layers shall be sandwiched between the thermal liner and moisture barrier layers of the liner system and shall be stitched to the thermal liner layer only.

I.  Upper Back Reinforcement

I.2. An additional layer of outer shell material shall be use to reinforce the upper back area of the coat. The additional shoulder reinforcement layer shall also serve to increase thermal insulation to the upper back area. This reinforcement layer shall extend from shoulder seam to shoulder seam, and from the juncture of the collar and back panel to a depth of 7 ½ inches. The upper back reinforcement layer will be double stitched to the back body panel with Nomex thread.

J.  Axtion Back

J.2. The jackets shall include inverted pleats to afford enhanced mobi1ity and freedom of movement in addition to that provided by the AXTION sleeves. The outer shell shall have two inverted pleats (one each side) installed at the juncture of the front and back body panels. The inverted pleats shall begin at top of each shoulder and extend vertically down the sides of the jacket to the hem. Maximum expansion of the pleats shall occur at the shoulder area and taper toward the hem.  The liner system shall be designed with darts in both the thermal liner and moisture barrier layers corresponding to the added length in the shell provided by the AXTION back pleats. The darts are positioned at the shoulder blades of the liner, outside of the SCBA straps, and work together with the outer shell pleats in the AXTION back and sleeves providing maximum expansion.

K.  Jacket Front

K.2.  The jacket shall incorporate separate facings to ensure there is no interruption in thermal or moisture protection in the front shall measure 2 ½ inches wide, extend from collar to hem, and be double stitched to the underside of the outer shell at the leading edges of the front body panels. A Breathable moisture barrier material shall be sewn to the jacket facings and configured such that it is sandwiched between the jacket facing and the inside of the respective body panel. The breathable film side shall face inward to protect it! The thermal liner and moisture barrier assembly shall be attached to the jacket facings by means of snap fasteners.

L.  Storm Flap

L.2. A rectangular storm flap measuring 3 ¼ inches wide and 23 inches long shall be centered over the left and right body panels to ensure there is no interruption in thermal or moisture protection in the front of the jacket.  The outside storm flap shall be constructed of two plies of outer shell material with a center ply of breathable moisture barrier material. The outside storm shall be double stitched to the right side body panel and shall be reinforced at the top and bottom with bar tacks.

M.  Storm Flap and Jacket Front Closure System

M.2.  The jacket shall be closed by means of (zipper and hook & pile tape) a 22-inch size #10 heavy-duty high temp polymer zipper on the jacket fronts and flame resistant hook and pile fastener tape on the storm flap.  The teeth of the zipper shall be mounted on Nomex cloth and shall be sewn into the respective jacket facings.  The storm flap shall close over the left and right jacket body panels and shall be secured with flame resistant hook and pile fastener tape.  A 1 ½ inch by 23 inch piece of FR pile fastener tape shall be installed along the leading edge of the storm flap on the underside with four rows of stitching.  A corresponding 1 ½ inch by 23 inch piece of FR hook fastener tape shall be sewn with four rows of stitching to the front body panel and positioned to engage the pile fastener tape when the storm flap is closed over the front of the jacket.

N.  Cargo / Hand Warmer Expansion (Bellows) Pockets

N.2.  Each 32 inch jacket front body panel shall have a 2 inch deep by 8 inch wide by 8 inch high expansion pocket double stitched to it and shall be located such that the bottom of the pockets are at the bottom of the jacket for full functionality when used with a SCBA. Each 35 inch jacket front body panel shall have a 2 inch deep by 10 inch wide by 10 inch high expansion pocket double stitched to it and shall be located such that the bottom of the pockets are at the bottom of the jacket for full functionality when used with a SCBA.

Retro reflective trim shall run over the bottom of the pockets so as not to interrupt the trim stripe.  Two rust resistant metal drain eyelets shall be installed in the bottom of each expansion pocket to facilitate drainage of water.  The inside of the Cargo pockets shall be fully lined with a Kevlar Twill Pouch to include the front, back, bottom and sides.  The right side Cargo pocket shall be equipped with a divider approximately 3 ½ inches from the front.  The pocket flaps shall be rectangular in shape, constructed of two layers of outer shell material and shall measure 3 inches deeper than the pocket expansion and ½ inch wider that the pocket.  The upper pocket corners and pocket flaps shall be reinforced with bar tacks.  The pocket flaps shall be closed by means of flame resistant hook and pile fastener tape.  Two pieces of 1 ½ inch by 3 inch FR hook fastener tape shall be installed vertically on the inside of each pocket flap (one piece on each end).  Two corresponding pieces of 1 ½ inch by 3 inch FR pile fastener tape shall be installed horizontally on the outside of each pocket near the top (one piece on each end) and positioned to engage the hook fastener tape.  Additionally, a separate hand warmer pocket compartment will be provided under the expandable cargo pocket.  This compartment will be accessed from the rear of the pocket and shall be lined with Nomex Fleece for warmth and comfort.

O.  Radio Pocket

O.2. Each jacket shall have a pocket designed for the storage of a portable radio.  This shall be a box type construction; double stitched to the coat, and shall have one drainage eyelet in the bottom of the pocket.  The pocket flap shall be constructed of two layers of outer shell material measuring approximately 5 inches deep and ¼ inch wider than the pocket.  The pocket flap shall be notched to accommodate the radio antenna.  The pocket flap shall be closed by means of flame resistant hook and pile fastener tape.  A 1½ inch by 3 inch piece of FR hook fastener tape shall be installed vertically on the inside of the pocket flap beginning at the center of the bottom of the flap.  A 1½ inch by 3 inch piece of FR hook fastener tape shall be installed horizontally on the outside of the pocket near the top center and positioned to engage the look the hook fastener tape. In addition, the entire inside of the pocket shall be lined with neoprene coated cotton/polyester moisture barrier material to ensure that the radio is protected from the elements.  The moisture barrier material shall also be sandwiched between the two layers of outer shell material in the pocket flap for added protection.  The radio pocket shall measure approximately 2 inches deep by 3 ½ inches wide by 7 inches high and shall be installed on the left chest and angled toward the left shoulder.

P.  Microphone Strap

P.2. A strap shall be constructed to hold a microphone for a portable radio.  It shall be sewn to the coat at the ends only.  The microphone strap shall be mounted above the radio pocket and shall be constructed of double layer outer shell material.

Q.  Retro-Reflective Fluorescent Trim

Q.2. The retro-reflective fluorescent trim shall be lime/yellow Triple Trim (L/Y borders with silver center). Each jacket shall have an adequate amount of retro-reflective fluorescent trim affixed to the outside of the outer shell to meet the requirements of NFPA #1977-2005 (2000 edition) and Cal OSHA, NFPA  UL labels. The trim shall be the following widths and shall be NFPA Vert 3 style; 3 inch wide stripes - around each sleeve below the elbow, around the bottom of the jacket within approximately 1 inch of the hem, horizontally across the chest area approximately 3 inches below the armpit, two vertical stripes on the back (one on each side) beginning at the bottom of the jacket and extending up to the upper back reinforcement layer.

R.  Lettering on Jacket

R.2. 3 inch lettering is to be sewn directly on coat centered between the shoulders; a predetermined form will accompany all orders for exact name or wording to be sewn on coat.

S.  Reinforced Trim Stitching 

S.2. The trim stitching shall be reinforced with a strip of 3/32 inch wide flame resistant cording material. The cording shall be sewn to the top surface of the trim at the edges during installation of the retro-reflective fluorescent trim on the garment. The cording provides a bed for the stitching and affords extra protection to the stitching from abrasion. This action will help to significantly reduce trim separation from the garment due to stitching failure from abrasion.

T.  Sizing

T.2. The jacket length shall be measured from the juncture of the collar and back panels to the hem of the jacket and shall measure 32 inches long with an option for 35 inch lengths.  Female patters are to be available in a 29 inch length.  The jacket shall be available in male and female patterns in even size chest measurements of two inch increments, and shall range from a small size of 30 to a large size of 60.  Generalized sizing, such as small, medium, large, etc., will not be considered acceptable.

PART III: 

TROUSER CONTRUCTION

A.   Body

A.3. The body of the shell shall be constructed of four separate body panels consisting of two front panels and two back panels. The body panels shall be shaped so as to provide a tailored fit, thereby enhancing body movement, and shall be joined together by double stitching with Nomex thread. The body panels and seam lengths shall be graded to size to assure accurate fit in a broad range of sizes.  The front body panels will be wider than the rear body panels to provide more fullness over the knee area. This is accomplished by rolling the side leg seams (inside and outside) to the rear of the pant leg beginning at the knee. The slight taper will prevent premature wear of the side seams by pushing them back and away from the primary high abrasion areas encountered on the sides of the lower legs.

B.  Opening Liner System (Trouser)

B.3. The thermal liner and moisture barrier layers of the trouser liner system shall be constructed in such a way as to allow the layers to separate for complete Interior inspection, service and replacement. The thermal liner and moisture barrier layers shall be stitched together at the front fly only for security and prevention of inadvertent use of one layer without the other. The liner system shall have a reinforcement of black Nomex Twill sewn to the bottom of the fly opening. This reinforcement will serve to prevent the liner from tearing in that area from the constant donning and doffing of the trousers.  The waist and cuffs of the thermal liner and moisture barrier layers shall fasten together with snap fasteners.  The snap fasteners shall be evenly spaced along the openings and set in Nomex Twill tape for reinforcement.  The waist and cuff perimeters of the moisture barrier and thermal liner layers shall be bound along the edges with a neoprene-coated cotton/polyester binding for a finished appearance that prevents wicking of contaminants.

C.  Elasticized Waistband

C.3. The trouser design facilitates the transfer of the weight of the trouser to the hips instead of the shoulders and suspenders. The two rear outer-shell body panels, beginning at the trouser side seams, shall incorporate an elasticized waistband. The rear elasticized waistband shall be integral to the shell of the pant and the elasticized portion shall be covered in an aramid fabric.  The waist area of the trousers shall incorporate an independent stretch waistband on the inside with a separate piece of black aramid outer shell material cut on the bias (diagonally) measuring not less than two inches in width. Neoprene-coated cotton/polyester shall be sewn to the back of the waistband as reinforcement. The top edge of the waistband reinforcement shall be double stitched to the outer shell at the top of the trousers. The lower edge of the waistband shall be serged and unattached to the shell to accept the thermal liner and moisture barrier. The top of the thermal liner and moisture barrier shall be secured to the underside of the waistband reinforcement so as to be sandwiched between the waistband reinforcement and outer shell to reduce the possibility of liner detachment while donning and to avoid pass through of snaps from the outer shell to the inner liner.

D.  External/Internal Fly Flap

D.3. The trousers will have a vertical outside fly flap constructed of two layers of outer shell material with a layer of moisture barrier material sandwiched between. The fly flap shall be double stitched to the left front body panel and shall measure approximately 2 ½ inches wide by 10 inches long and reinforced with bar tacks at the base. An internal fly flap constructed of one layer of outer shell material thermal liner and specified moisture barrier, measuring approximately 2 inches wide by 10 inches long, shall be sewn to the leading edge of the right front body panel. The inside of the right front body panel shall be thermally enhanced directly under the outside fly with a layer of moisture barrier and thermal liner material.  The underside of the outside fly flap shall have a 2 inch wide piece of loop fastener tape quadruple stitched along the full length and through the shell material only; stitching shall not penetrate the moisture barrier insert between the two layers to ensure greater thermal protection and reduced water penetration.  A corresponding strip of 2 inch wide by 9 inch long hook fastener tape shall be quadruple stitched to the outside right front body panel securing the fly in a closed position.

E.  Belt

E.3. Each trouser shall include a 2" wide black Kevlar belt with an adjustable hi-temp thermoplastic buckle serving as the exterior primary positive locking closure. A self-locking 2” thermoplastic buckle shall provide sizing adjustments; this buckle shall also provide a quick-release mechanism for donning and doffing. The belt shall be attached to the two front body panels of the trouser beginning at the side seams. The belt shall run through tunnels constructed of black Pbi Matrix outer shell materia1 protecting it from damage. The tunnels will begin at the side seams and terminate at the front of the trouser exposing the buckle. A single belt loop constructed of a double layer of black Pbi Matrix measuring approximately ½ inch by 3 inches shall be attached to the topside of the right side tunnel. The belt loop will be located approximately 2 inches from the tunnel opening for storage of the belt tab.

F.  Padded Rip-Cord Suspenders & Attachment

F.3. On the inside waistband shall be attachments for the standard "H" style "Padded Rip-Cord" suspenders. There will be four attachments total - 2 front, 2 back. The suspender attachments shall be constructed of a double layer of black Nomex twill measuring approximately ½ inch wide by 3 inches long. They shall be sewn in a horizontal position on the ends only to form a loop. The appearance will be much like a horizontal belt loop to capture the suspender ends.  A pair of "H” style "Padded Rip-Cord" suspenders shall be specially configured for use with the trousers. The main body of the suspenders shall be constructed of 2 Inch wide black strap webbing. The suspenders shall run over each shoulder to a point approximately shoulder blade high on the back, where they shall be joined by a 2 inch wide horizontal piece of webbing measuring approximately 8 inches long, forming the "H". This shall prevent the suspenders from slipping off the shoulders. The shoulder area oft the suspenders will be padded for comfort.

The rear ends of the suspenders will be sewn to 2 inch wide elasticized webbing extensions measuring approximately 8 inches in length and terminating with thermoplastic loops. The forward ends of the suspender straps shall be equipped with specially configured non-slip metal slides. Through the metal slides will be the 9 inch lengths of strap webbing "Rip-Cords” terminating with thermoplastic loops on each end. Pulling on the "Rip-Cords" shall allow for quick adjustment of the suspenders. Threaded through and attached to thermoplastic loops on the forward and rear ends of the suspenders will be black Nomex suspender attachments incorporating two snap fasteners.  The Nomex suspender attachments are to be threaded through the suspender attachment loops on the inside waistband of the trousers. The Nomex suspender attachments will then fold over and attach to themselves securing the suspender to the trousers. 

G.  Axtion Seat

G.3.  The rise of the rear trouser center back seam, from the top back of the waistband to where it intersects the inside leg seams at the crotch, shall exceed the rise at the front of the trouser by 8 inches.  The longer rear center back seam provides added fullness to the seat area for extreme mobility without restriction when stepping up or crouching and will be graded to size. This feature in combination with other design elements will maintain alignment of the knee directly over the kneepads when kneeling and crawling.

H.  Expansion (Bellows) Pockets

H.3. An expansion pocket, measuring approximately 2 inches deep by 10 inches wide by 10 inches high shall be double stitched to the side of each leg straddling the out seam above the knee and positioned to provide accessibility. The inside of the expansion pockets shall be fully lined with a Kevlar Twill Pouch to include the front, back, bottom and sides. The right side expansion pocket shall be equipped with a pocket divider. Two rust resistant metal drain eyelets shall be installed on the underside of each expansion pocket to facilitate drainage of water. The pocket flaps shall be rectangular in shape, constructed of two layers of outer shell material and shall measure 3 inches deeper than the pocket expansion and 1/2 inch wider than the pocket. The upper pocket corners and pocket flaps shall be reinforced with bar tacks. The pocket flaps shall be closed by means of flame resistant hook and pile fastener tape. Two pieces of 1½ inch by 3 inch FR hook fastener tape shall be installed vertically on the inside of each pocket flap (one piece on each end). Two corresponding pieces of 1½ inch by 3 inch FR pile fastener tape shall be installed horizontally on the outside of each pocket near the top (one piece on each end) and positioned to engage the hook fastener tape.

I.  Axtion Knee

I.3. The outer shell of the trouser legs shall be constructed with horizontal expansion pleats in the knee area with corresponding darts in the liner to provide added fullness for increased freedom of movement and maximum flexibility. Two expansion pleats measuring approximately 1 inch '1 deep shall be installed on each sides of the legs along both the inseam and out seam in the knee area. The pleats shall be folded to open outwardly towards the side seams to insure no restriction of movement. The AXTION knee will be installed proportionate to the trouser inseam, in such a manner that it falls in an anatomically correct knee location.  The liner system shall be constructed with four darts per leg in the front of the knee.  Two will be located above the knee (one on each side) and two will be located below the knee (one on each side). Each dart will be approximately 2 inches long. The darts in the liner provide a natural bend at the knee. The darts in the liner work in conjunction with the expansion panels in the outer shell to increase freedom of movement when kneeling, crawling, climbing stairs or ladders, etc.

J.  Liner Knee Thermal Enhancement

J.3. An additional layer of specified thermal liner and moisture barrier material will be sewn to the knee area of the liner system for added protection and increased thermal insulation at contact points. The knee thermal enhancement layers shall be sandwiched between the thermal liner and moisture barrier layers of the liner system and shall be stitched to the thermal liner layer only.

K.  Knee Reinforcements

K.3. The knee area shall be reinforced with an extra layer of black 7 oz Advance blend of Nomex / Kevlar outer shell material.  The knee reinforcement shall be slightly offset to the inside of the leg to ensure proper coverage when bending, kneeling and crawling.  The knee reinforcements shall measure 10 inches wide by 12 inches high and shall be double stitched to the outside of the outer shell in the knee are for greater strength and abrasion resistance.

L.  Padding under Knee Reinforcements

L.3. Padding for the knees shall be accomplished with one layer of neoprene coated aramid batt and two layers of quilted aramid batt.  Both layers of aramid batt shall be sandwiched between the shell and the knee reinforcement layers.  The neoprene shall face outward. 

M.  Trouser Cuff Reinforcements

M.3. The cuff area of the trousers shall be reinforced with an extra layer of black 7oz Advance blend of Kevlar / Nomex outer shell material. The cuff reinforcement shall not be less than 2 inches in width and folded in half, approximate1y one half inside and one half outside the end of the legs for greater strength and abrasion resistance. The cuff reinforcement shall be double stitched to the outer shell. Two Nomex snap tabs (one each side), measuring approximately 1 inch long sha11 be bar tacked to the inside of each leg of the outer shell approximately three inches from the bottom of the trouser leg. A female snap fastener half shall be installed at the end of each tab and shall align with the male snap fastener halves installed at the bottom of the trouser thermal liner/moisture barrier. The tab mounted snap fasteners shall secure the trouser thermal liner/moisture barrier to the outer shell within three inches of the cuff.

N.  Reverse Boot Cut

N.3. The outer shell trouser leg cuffs will be constructed such that the back of the leg is approximately 1 inch shorter than the front.  The liner will also have a reverse boot cut at the rear of the cuff and a concave cut at the front to keep the liner from hanging below the shell.  This construction feature will minimize the chance of premature wear of the cuffs and injuries due to falls as a result of “walking” on the trouser cuffs.

O.  Retro-Reflective Fluorescent Trim

O.3.  The trousers shall have a stripe of retro-reflective fluorescent trim encircling each leg below the knee to comply with the requirements of NFPA #1977-2005 and Cal OSHA, NFPA  UL labels  (200 revision) in 3 inch lime/yellow Triple Trim (L/Y borders with silver center).

P.  Reinforced Trim Stitching

P.3. The trim stitching shall be reinforced with a strip of 3/32 inch wide flame resistant cording material. The cording shall be sewn to the top surface of the trim at the edges during installation of the retro-reflective fluorescent trim on the garment. The cording provides a bed for the stitching and affords extra protection to the stitching from abrasion. This action will help to significantly reduce trim separation from the garment due to stitching failure from abrasion.

R.  Sizing

R.3. The trousers shall be available in even size waist measurements of two inch increments and shall be available in a range of sizes from 24 to 56. The trouser inseam measurement shall be available in two inch increments. Generalized sizing such as small, medium, large, etc. will not be considered acceptable. Sizing specifically for women shall also be available.

