	SECTION 08 52 00.50 

	REPLICATION OF HISTORICAL WOOD WINDOWS


PART 1	GENERAL

1.1	SECTION INCLUDES

	A.	Replication of Historical Windows according to the following criteria: 

1.    Windows that appear to date from the construction of the historic building, as 
   determined with a reasonable degree of certainty by professional evaluation. 
2.    Windows that are of a type characteristic of the building when constructed, as  
   supported by documentary evidence which may include typologies of similar   
   buildings in similar periods and styles.
3.    Windows that were incorporated into the building by a major alteration undertaken 
   within the period of significance of the historic landmark or district, as supported by 
   documentary evidence. 

	B.	Replicated Historical Windows that are factory-primed and finished, wood framed units
         with operable and fixed sashes of multi-glass panes.
	C.	Antique Glass that replicates the appearance of single pane glass used in Historical    
         Windows.
	D.	Joint Sealants applied to the exterior sides of jambs, heads, and sills to create an air-tight 
         assembly.	

1.2	RELATED SECTIONS

A. [bookmark: _Hlk170921386]Section 099150 – Exterior Painting.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1.3	REFERENCES

	A.	American Architectural Manufacturers Association (AAMA):

	1.	AAMA 502 - Voluntary Specification for Field Testing of Windows and Sliding 
         Doors.

	B.	American Society for Testing and Materials (ASTM):

1.	ASTM C 1036 - Flat Glass.
2.	ASTM C 1048 - Heat-Treated Flat Glass – Kind HS, Kind FT Coated and Uncoated Glass.
3.	ASTM E 283 - Rate of Air Leakage Through Exterior Windows, Curtain Walls and Doors Under Specified Pressure Difference Across the Specimen.
4.	ASTM E 547 - Water Penetration of Exterior Windows, Curtain Walls and Doors by Cyclic Static Air Pressure Differential.

	D.	Window and Door Manufacturers Association (WDMA):

	1.	AAMA/WDMA/CSA 101/I.S.2/A440 – North American Fenestration 
         Standard/Specification for windows, doors and skylights.

E.	United States Secretary of the Interior’s Standards for the Treatment of Historic Properties: for emphasis on replicating historical sash windows that are consistent with the general characteristics of the historical window type and period, including design, size, material, and the configuration of its panes with muntins.

1.4	TERMINOLOGY

	Apron – the horizontal trim element on the interior side of the finished window assembly below the stool.
Bottom Rail – the horizontal member at the bottom of the lower sash.  Generally the widest rail.
Blind Stop – a piece of trim on the exterior of the window that holds the top sash in place. Works with the parting bead to create the track for the top sash.
Brickmold - a molding used as an exterior door or window casing.
		Casing- a trim, made of one of a variety of materials, that surrounds the window on the exterior or interior sides.
		Configuration - the number, shape, organization and relationship of panes or lights of glass, as defined by sash, frame, or muntins.  
		Counterweight and Pulley Balance System – the traditional means of balancing and controlling the operation of a sash: consists of iron or lead weights matching the total weight of the sash that are attached to the stiles of the sash with cords or chains and are suspended from pulleys mortised into the jambs near the tops of the window opening.
		Counterweight – the weight in a pulley balance system that prevents a sash from free-falling; reliably holds a sash in position.  
[bookmark: _Hlk171589553][bookmark: _Hlk171329347]		Counterweight Access – a removable panel flush with the jamb allowing access to the weight pocket and the counterweight.
		Dimensions - the size and measurements of both stationary and moveable portions of a window and its applied moldings. 
[bookmark: _Hlk171328818]		Double-Hung Window – a sash window in which both sashes are moveable.
		Frame - the stationary portion of a window unit, which is affixed to the façade and holds the sash or other operable portions of the window. 
		Glazing - the glass or other material forming the transparent portion of the window, often in a configuration of separate pieces referred to as panes or lights. 
		Glass Rabbet – the groove cut into the exterior edge of the sash glazing beads to receive the glass. 
		Jamb – the vertical component of the frame.
		Head – the top horizontal component of the frame.
		Interior Stop - a piece of trim on the interior of the window that holds the bottom sash in place. Works with the parting bead to create the track for the bottom sash.
		Match - closely approximate, but not necessarily an exact, replication.  Tolerances permitted in determining the acceptable level of approximation shall in general be in fractions of inches.  In all cases, there shall be minimum variation in the distance between the plane of glass and the plane of adjacent exterior surfaces (muntins, sash and frame). 
		Meeting Rail – the horizontal member of sash in a double hung window designed to interlock with the meeting rail of the other sash, usually at the middle of the window. Generally, the narrowest rail.
[bookmark: _Hlk171608592]		Method of Operation - the manner in which a window opens, closes, locks, or functions. 
		Molding - a trim piece which introduces varieties of outline or contour in edges or surfaces of window elements such as jambs and heads.  Moldings are generally rectilinear, curved, or a composite of curves. 
		Mullion - a vertical primary framing member which separates paired or multiple windows within a single opening. 
		Muntin - a tertiary framing member which subdivides window sash into individual panes, lights or panels. 
		Panning (also known as ‘capping’ or ‘wrapping’) - a material, usually metal or vinyl, applied to cover the exterior surface of an existing window frame or mullion. 
		Parting Bead – a vertical seal that is fitted between the upper and lower sashes and creates a channel for the sashes to slide past each other.
		Profile - the three-dimensional appearance of a window, established by the contours of frame and sash elements, and by the successive depth of recess of the window within the opening, the sash within the frame, and the glass within the sash.  
		Rail – the outer horizontal component of a sash as opposed to the meeting rail where the upper and lower sash overlap.
		Sash Pulley – the plain-bearing or ball-bearing pulley mortised into the window jamb from which the sash and counterweight are suspended.
		Sash - the secondary part of a window, either operable or fixed, which holds the glazing in place; usually constructed of horizontal rails and vertical stiles, and it may be subdivided with muntins.
		Sash Opening - the width and height of the window frame opening that the sash fit into.  For double-hung windows, the sash opening width is measured between the pulley stiles.  The sash opening height is measured from the underside of the head to the sill at the outside of the lower sash channel, or inside edge of the parting stop.
		Sash Thickness – the thickness of an individual sash panel exclusive of any abutting frame elements. Standard sash thicknesses for double-hung and single-hung windows are 7/8”, 1”, 1-1/8", 1-3/8", 1-1/2”, and 1-3/4". 
		Sash Sticking - the milled profile of the glazing bead and muntins on the interior side of the sash. Traditional profiles include but are not limited to the Ogee (double curve) or Ovolo (convex) or Gothic Point.
		Sill – the exterior ledge of a window sloped to shed water. 
		Sill Horn – the extension of a sill to the exterior of the brickmold or casing. Visually, the brickmold of casing trim appears to rest on the horn at each end of the sill.
		Single-Hung Window – a sash window in which the upper sash is fixed and lower is moveable.
		Spiral Tube – a contemporary means of balancing and controlling the operation of a sash: consists of a spiral rod and rod and spring within that provides tension for supporting the sash.
		Stool – the flat, shelf-like portion of the frame that extends inward from the bottom rail of a sash and that creates the air seal.
		Stop – the outermost narrow strip that holds a window sash in position in a window frame; includes the ‘blind stop’ installed on the exterior of the window.
		Stile – the vertical components of a sash.
		True Divided Light (TDL) - a light in which muntins separate the glazing into individual smaller glazing lights.
		Weight Pocket – the concealed space behind the jamb in which the counterweight freely moves up and down. 
 
1.5	SUBMITTALS

A. Submit under provisions of Section 2.02 – Shop Drawings and Materials Submittals in the Maryland DGS General Conditions for Construction Projects.

B. Product Data:  For each type of product indicated. Include recommendations for application and use. Include manufacturer's specifications, testing data and certifications substantiating that products comply with requirements.

C. Shop Drawings:  Submit manufacturer's shop drawings, indicating dimensions, construction, component connections and locations, anchorage methods and locations, hardware locations, and installation details.

D. Warranty:  Submit manufacturer’s standard warranty.

1.6	QUALITY ASSURANCE

	A.	Fabricator Qualifications: Companies to be retained to replicate historical double-hung 
         window of the type described in the construction documents, shall provide evidence of 
         having successfully replicated historical windows on completed five (5) projects.

1.7	DELIVERY, STORAGE, AND HANDLING

A.	Delivery: Deliver materials to site undamaged in manufacturer's or sales branch's original, unopened containers and packaging, with labels clearly identifying manufacturer and product name.  Include installation instructions.

B.	Storage: Store materials in an upright position, off ground, under cover, and protected from weather, direct sunlight, and construction activities.

C. Handling: Protect materials and finish during handling and installation to prevent damage.


1.8	PROJECT CONDITIONS

A.    Field Measurements: Field verify dimensions required for the fabrication of the double-  
   hung windows and to verify scope of work noted on the drawings prior to starting work of 
   this section.

PART 2	PRODUCTS

2.1	ACCEPTABLE MANUFACTURERS

A. [bookmark: _Hlk171348020]  Zeskind’s Hardware & Millwork Company, which is located at 7000 Old Landover Road, 
  Landover, MD 20785; Phone: 301-772-2400; Email: info@zeskinds.com; 
           Web: https://zeskinds.com/products-2/windows/
B.   Thomas Brown, Woodwright LLC, which is located at 2728 Loch Raven Road, Baltimore, 
  MD 21218; Phone: 410-340-1998; Email: roadscholar@thomasbrownwoodwright.com; 
  Web: https://thomasbrownwoodwright.com/
C.   Heirloom Windows, which is located at 2511 S 600 W Crawfordsville, IN 47933; Phone:   
  765-376-3880; Web: https://www.heirloomwindows.com/
D.  Weston Millwork Company, which is located at 722 Washington Street, Weston, MO    
  64098; Phone: 816-640-5555; Email: info@westonmillwork.com; 
  Web: https://www.westonmillwork.com/index
E. Requests for alternate fabricators will be considered in accordance with provisions of 
Sections 5.04 – Substitutions and 5.06 – Approved Equal in the Maryland DGS General 
Conditions for Construction Contracts.  See Sections 1.15 – Conformity with Contract Requirements and 3.20 - Subcontracts for Fabricator Qualifications.

2.2	WOOD WINDOWS 

	A.	Factory-assembled, Wood Single-Hung Windows:  

	1.	Frame consisting of Jambs, Head, Sill, Stops and Beads:
[bookmark: _Hlk170906935][bookmark: _Hlk171589622]	a.	Forest Stewardship Council (FSC) certified, select softwood, such as Red 
         Cedar, Douglas Fir or Southern Yellow Pine (fir or pine must be heartwood 
         with no less than 16 growth rings per inch) or hardwood, such as Red Grandis   
                  or Mahogany, or hardwood, such as Red Grandis, depending on price and 
         availability.
	b.	Construction: Manufactured with dado joints and glued and screwed or doweled 
         for maximum strength. Sill to be milled with horns at either end.
[bookmark: _Hlk170910158]	c.	Overall Frame Depth: As shown on the drawings.
	d.	Finished Opening Dimensions: As shown on the drawings.
	3.	Sashes:
	a.	Forest Stewardship Council (FSC) certified, select softwood, such as Red 
                  Cedar, Douglas Fir or Southern Yellow Pine (fir or pine must be heartwood 
                  with no less than 16 growth rings per inch) or hardwood, such as Red Grandis   
                  or Mahogany, or hardwood, such as Red Grandis, depending on price and 
                  availability.
	b.	Configuration: True divided light, nine (9) over six (6) lights. 	
	c.	Method of Operation: Top sash fixed; bottom sash free.
	d.      Corners:  Mortised and tenoned, glued and secured with metal fasteners.
	e.	Sticking: Ovolo.
			f.	Sash Thickness: As shown on the drawings.
			g.	Sash Dimensions: As shown on the drawings.
		4.	Stool and Apron: Loose stool and apron of same wood species as window’s 
                     frame construction; stool to be factory primed only.
		5.	Exterior and Interior Casing Type and Dimensions: Butt joined, size to be determined 
                     by the fabricator based on what he considers appropriate for the context. Propose a 
                     design(s) for approval by the DNR Project Manager and DNR Cultural Resources & 
                     Curatorship Manager.
		6.	Drip Cap: 24-Gauge Galvalume Z-flashing installed atop top casing; formed with 
                     hemmed drip and lip for sealant.

2.3	TOLERANCES

	A.	Windows shall accommodate the following opening tolerances:

	1.	Vertical Dimensions Between High and Low Points:  Plus 1/4 inch, minus 0 inch.
	2.	Width Dimensions:  Plus 1/4 inch, minus 0 inch.
	3.	Building Columns or Masonry Openings:  Plus or minus 1/4 inch from plumb.

2.4	WOOD WINDOW FINISH

A. Exterior Linseed Oil Paint. Basis-of-Design Manufacturer: Viking Sales, Inc. which is located at: 7710 Victor-Mendon Road, Victor, NY 14564; Tele: 585-924-8070; Email: https://www.solventfreepaint.com/index.htm; Philadelphia, PA Distributor: Earth and Flax.

			1. 	Viking Linseed Oil Paint, consisting of purified organic boiled linseed oil obtained 
                              from cold pressed flax seed; premixed with Zinc White to promote faster drying, a 
                              harder surface less prone to staining, and resistance to mildew.
				a. 	Primer: Mixed from 30% Viking Linseed Oil Paint and 70% Viking Purified 
                                       Raw Linseed Oil.
				b. 	First and Second Finish Coats: Viking Linseed Oil Paint.
				c. 	Third Finish Coat: as required to achieve consistent and uniform opaque finish.
				d. 	Finish Colors and Sheen: Manufacturer’s standard ‘White’ in semi-gloss.

2.5	GLAZING

	A.	Glass:

	1.	Antique ‘wavy’ glass: ASTM C1036, Type 1 transparent flat glass manufactured with 
         ‘average’ reflective distortion in terms waviness and pitting; uniformly 1/8-inch (3-
         mm) thick; rectangular cut with straight edges. The following are available sources: 
		a. 	Artisan Glass Works, which is located at 1609 Union Avenue, Baltimore, MD 
                  21211; Phone: 410-366-0300; Email: info@agwglass.com; 
                  Web: https://https://agwglass.com/
		b.      Bendheim Restoration Glass, which is located at 82 Totowa Road, Wayne, NJ 
                  07470; Phone: 800-221-7379, Option 6; Email: request info: 
                  (info@bendheim.com); Web: https://www.restorationglass.com/index.cfm
		c. 	Hollander Historic Glass, which is located at 5455 Guhn Road, Houston, TX 
                  77040; New Jersey Service Center Tel: 732-346-1211; 
                  Web: https:// https://restorationwindowglass.com/
[bookmark: _Hlk170908143]		d. 	Direct Source: SCHOTT Restoration Glass – RESTOVER® manufactured by 
         	SCHOTT Advanced Optics, SCHOTT North America, Inc., which is located at 
                  2 International Drive, Suite 105, Rye Brook, NY 10573; Tel: 914-831-2200; 
                  Web: https://www.schott.com/en-us/markets/architecture/restoration/

B. Glazing Putty: Linseed Oil Putty, consisting of crude linseed oil and chalk, manufactured by Illbruck (Tremco CBG UK) and supplied by Viking Sales, Inc. and its affiliates; Item No. OS110, or an approved equal product.

C. Linseed Oil Paint Primer: Mixed from 30% Viking® Linseed Oil Paint and 70% Viking® Purified Raw Linseed Oil.  Refer to Section 09 91 50 – Exterior Painting.

D. [bookmark: _Hlk152238607]Glazing Stops: Of same wood species as basic window construction with dimensions and profile as shown on drawings.

E. Glazing Points: Stainless steel, #2 triangle glazier points, such as manufactured by Fletcher Terry or an approved equal product.
	

2.6	HARDWARE

A.    Window Sash Tension Spring (to prevent sash slamming): zinc-plated steel; corner-
   mounted on upper and lower sashes; nominal 5” long by ¾” wide with 1” flange.

1. Basis-of-Design Product: Swisco Wood Window Sash Tension Spring, Part No. 
				20-001, or an approved equal part.

[bookmark: _Hlk171598310]2.7	JOINT SEALANTS

A. [bookmark: _Hlk170921186]   Sealant (for sealing interior and exterior perimeter joints around the windows and front 
   door): Burnt sand mastic consisting of 4 parts burnt sand (sand that has been heated to 
   remove moisture) and 1 part double-boiled linseed oil (DBLO).

1. [bookmark: _Hlk185258991][bookmark: _Hlk185260319][bookmark: _Hlk185259469]Basis-of-Design Product:  Heron Double Boiled Linseed Oil available from Heron Paint LLC, which is located at 160 Foss Creek Circle, #2283, Healdsburg CA 95448; Ph: 707-397-0203; Email: sales@heronpaint.com.
2. Sand: Use local source close to Havre De Grace, MD.

B.    Oakum Joint Backing: Loosely twisted fibrous jute material; coat with boiled linseed oil.

1. Basis-of-Design Product: Heron Traditional Oakum Caulking available from Heron Paint LLC, which is located at at 160 Foss Creek Circle, #2283, Healdsburg CA 95448; Ph: 707-397-0203; Email: sales@heronpaint.com.

C.    CONCEALED LOCATIONS: Single-component, Non-Sag Sealant: ASTM C 920, Type S, 
   Grade NS, Class 50.

1. Basis-of-Design Manufacturer: Dow Corning DOWSIL® Contractors Paintable Sealant General Purpose Silicone Sealant. Neutral-cure, one-part sealant, high modulus RTV silane-modified hybrid joint sealant.
2. Backer Rod: ASTM C5249, Type 3 - Closed-cell Polyethylene Backer Rod for sealant is installed in a joint.

PART 3	EXECUTION

3.1	EXAMINATION

A.	Examine areas to receive windows.  Notify DNR Project Manager and DGS Inspector of conditions that would adversely affect installation or subsequent use.  Do not proceed with installation until unsatisfactory conditions are corrected.

3.2	INSTALLATION

		A.	Install windows in accordance with manufacturer's instructions and approved shop 
                     drawings.

		B.	Install windows to be weather-tight and freely operating.

		C.	Maintain alignment with adjacent work.

		D.	Secure assembly to framed openings, plumb and square, without distortion.

		E.	Repair any superficial damage using the manufacturer’s recommendation patching 
                     compound and finish paint in accordance with Section 099150 Exterior Painting.

		F.	Where applicable, integrate window system installation with exterior water-resistant barrier 
                     using flashing/sealant tape.  Apply and integrate flashing/sealant tape with water-resistant 
                     barrier using watershed principles in accordance with window manufacturer's instructions.

G.    Install beads of silicone sealant onto sill of rough opening and let the weight of the window   
   settle into it.  Sealant should not be visible in the finished installation. 

H.    Place interior seal around window perimeter to maintain continuity of building thermal and 
   air barrier using backer rod and sealant.

I.    Seal window to exterior wall cladding with sealant and related backing materials at 
   perimeter of assembly.

J.    Leave windows closed and locked.

3.3	CLEANING

	A.	Clean window frames and glass in accordance with Division 1 requirements.

	B.	Do not use harsh cleaning materials or methods that would damage finish.

	C.	Remove labels and visible markings.

3.4	PROTECTION

A. Protect installed windows to ensure that, except for normal weathering, windows will be without damage or deterioration at time of substantial completion.


END OF SECTION
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