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    Henley’s Formulas, Recipes and Processes gathers a single, persistent ambition under a vast alphabet of topics: the reduction of lived problems to workable procedures. Across Henley’s Book of Recipes and the many specialized headings that follow, knowledge is treated as something that can be compounded, tested, adjusted, and stored. The unifying thread is practical transformation—of materials, surfaces, foods, bodies, and environments—achieved through named substances, measured mixtures, and repeatable operations. Whether the aim is to preserve, repair, clean, color, or protect, the collection keeps returning to the workshop logic that turns observation into method.

Within that shared logic, the texts converse by circling a recurring set of dilemmas: stability versus change, purity versus contamination, and appearance versus function. Cleaning preparations sit beside preservatives; disinfectants beside perfumes; waterproofing beside dyes and pigments. A concern with proof and detection—food adulterants, tests for broken bones, nickel-testing, albumen in urine—answers the parallel concern with imitation and substitution, visible in artificial gems, agate buttons, terra cotta substitute, and phosphate substitute. Even when the subject shifts from metal treatment to household formulas, the same grammar of remedy and prevention persists.

The range of genres implied by the headings also creates productive contrasts in tone. Industrial processes and materials—electroplating and electrotyping, insulation, casting, plating, welding powders, boiler compounds—stand next to domestic routines such as laundry preparations, soaps, syrups, and fruit preserving. Medical and hygienic entries—antidotes for poisons, doses for adults and children, eye lotions, liniments, ointments—share space with artisanal crafts like engraving, chromo making, decals, and passe-partout framing. This adjacency suggests a continuum rather than a hierarchy: the same procedural mentality governs the factory, the studio, and the pantry.

A strong motif is the management of risk, explicit in explosives, fire extinguishers, fireproofing, rat poisons, fumigants, and snake bites, and implicit in the careful handling of acids, ammonia, formaldehyde, and petroleum. Alongside hazard runs a counter-motif of care: preservation of books, drawings, engravings, paintings; protection of frames from flies; restoration of spoiled beer and faded writing. The collection’s many “preventives” and “remedies” reveal a culture attentive to breakdown and decay, and committed to interventions that are immediate, material, and accountable to results.

Another recurring conversation emerges between natural sources and engineered outcomes. Water appears as natural and artificial, then reappears in purification; ice and refrigeration are paired with freezing preventives; oils, fats, gums, resins, wax, and shellac are treated both as substances and as tools for finishes and coatings. Food and drink—vinegar, beer, wines and liquors, coffee substitutes, mead, koumiss substitute—reflect the same interplay of tradition and technique that shapes varnishes, lacquers, and polishes. Across these topics, “substitute” is not merely a label but a method for adapting to constraint.

The collection’s intellectual interest also lies in its way of organizing the world by operations rather than by abstract theory. Headings such as percentage solution, weights and measures, hydrometer and its use, and thermometers point to measurement as a bridge between observation and practice. Yet measurement is repeatedly set beside craft judgment: siccatives for paints, mordants for dyes, mountants, cements, putty, and glues each demand sensitivity to context. In this tension between quantification and tacit skill, the texts outline a pragmatic epistemology in which knowing is inseparable from making.

Its contemporary resonance follows from that pragmatic epistemology and from the breadth of domains it spans. In an era still negotiating the boundaries between household labor, industrial production, and artistic fabrication, these works offer a vocabulary for thinking about materials as agents in cultural life: pigments and photography shape images; perfumes and disinfectants shape spaces; adhesives, papers, and inks shape communication; alloys and solders shape durable objects. The collection also speaks to present concerns with repair, reuse, and maintenance, presenting transformation as a disciplined practice rather than a spectacle of novelty.
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    Socio-Political Landscape
Henley’s Formulas, Recipes and Processes presents an applied compendium shaped by a world in which municipal regulation, industrial discipline, and household self-reliance coexisted uneasily. The Preface and the Partial List of Authorities Consulted frame the volume as practical knowledge meant to circulate beyond guild or laboratory. Entries on disinfectants, fumigants, antiseptics, and embalmings echo anxieties about public health, sanitation, and epidemic response, while fireproofing, boiler compounds, and insulation reflect the governance of risk in workshops and dense cities. Tests for adulterants and methods of detection register consumer protection concerns and contested trust in markets.
Political and economic power in the anthology is inferred through the dominance of manufactured materials and managed infrastructures: fuels, solvents, metals, and coatings are treated as routine tools of modern life. Sections on alcohol—industrial and potable—alongside petroleum, benzine, and kerosene deodorizers suggest debates over taxation, licensing, and the boundaries between legitimate manufacture and hazardous misuse. Agricultural and domestic entries—fertilizers, insecticides, blight remedies, stock feeds—indicate the social importance of productivity and the stabilization of food supply. The book’s tone assumes compliance with emerging standards, yet repeatedly equips readers to work around scarcity or failure through substitution and repair.
Intellectual & Aesthetic Currents
The anthology’s organizing intelligence is instrumental empiricism: knowledge is validated by repeatable procedure rather than theoretical argument. The Preface positions the work as a toolbox, and the partial authority list signals compilation as a method in its own right. Across adhesives, cements, enameling, plating, and dyeing, the reader encounters a materialist worldview in which properties are engineered by measured mixtures, controlled heat, and timed reactions. Even medical and cosmetic sections adopt formulaic language, reflecting a broader cultural trust in laboratory-style method. Practical tables, percentage solutions, and apparatus entries extend this ethos into everyday calculation.
Aesthetic currents appear through the technologies that enable imitation, restoration, and surface refinement. Artificial agate buttons, bronze substitutes, lacquer and varnish formulas, and processes for graining, marbling, and decalcomania reveal a taste for decorative effects made scalable and affordable. Preservation of books, engravings, drawings, and paintings aligns with a culture of collecting and display, while window display treatments and show-case maintenance treat visibility as an economic and artistic problem. Photography and transfer processes place image-making within craft chemistry, and the recurring concern with gloss, luster, and patina links industrial finishing to the period’s visual standards of authenticity and polish.
Innovation in the anthology is incremental and cross-disciplinary, joining workshop craft to chemical technique. Electroplating and electrotyping, battery solutions, and electrolytic inlaying display the migration of electrical methods into ornament and manufacture. New materials such as celluloid, gutta-percha, rubber, and paraffine are handled as adaptable bases for coatings, insulation, and molded goods, suggesting an intellectual climate fascinated by synthetics and substitutes. Simultaneously, the book retains older artisanal logics in sections on glues, soaps, inks, and pigments, integrating them with newer reagents like formaldehyde and carbolic acid. The result is a pragmatic synthesis rather than a single school.
Legacy & Reassessment Across Time
After publication, Henley’s Book of Recipes functioned less as a fixed text than as a portable infrastructure for trades and households, inviting annotation and selective reuse. Its breadth encouraged readers to treat diverse problems—rust, stains, odors, spoilage, pests, and mechanical failures—as chemically addressable, consolidating a do-it-yourself rationality. Over time, the same comprehensiveness prompted reassessment: recipes for poisons, explosives, and potent solvents, as well as medical mixtures and antidotes, were increasingly read through the lens of safety and liability. The anthology’s authority shifted from prescriptive instruction to historical evidence of everyday technical culture.
Later reinterpretations also emphasize how the volume standardizes tacit knowledge into communicable steps. Recipes for varnishes, polishes, paints, and lacquers illustrate the codification of shop practices, while entries on percentage solutions, weights and measures, hydrometers, and thermometers show the increasing prominence of measurement as a cultural ideal. In this light, the work is valued for documenting transitions: from natural materials to engineered substitutes, from handcrafted finishes to repeatable processes, and from informal remedy-making to methodized preparation. Scholars and practitioners alike revisit it to trace the genealogy of commonplace techniques—cleaning, preservation, plating, and dyeing—before later specialization fragmented such knowledge.
Reassessment has also foregrounded the anthology’s ethical and epistemic ambiguities. The juxtaposition of antiseptics with cosmetics, or rat poisons with food preservation, highlights a period when chemical potency was both promise and hazard, and when boundaries between care, commerce, and harm were porous. Sections on detecting adulterants and restoring spoiled beer or faded writing are now read as negotiations of authenticity: repairing objects and foods while maintaining appearances. The Partial List of Authorities Consulted invites modern attention to compilation practices and the circulation of credit, while the Preface’s practicality is understood as an argument for accessible expertise. The book endures as a record of applied modernity’s everyday assumptions.
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    PREFACE
Frames the collection as a practical, ready-reference compendium aimed at solving everyday technical and household problems with concise formulas and procedures. Sets a brisk, utilitarian tone that favors “what works” over theory, priming the reader to treat the volume as a workshop and pantry manual rather than continuous reading.
This orientation amplifies the later sections’ breadth by encouraging selective use and cross-referencing, which is echoed by the topical, grab-and-go structure of the recipes. It also quietly contrasts with the more hazardous or specialized entries by implying a universal applicability that some formulas complicate.
PARTIAL LIST OF AUTHORITIES CONSULTED
Presents a provenance map for the collection’s technical claims, signaling that many items are compiled from established practice rather than invented anew. The tone is bibliographic and legitimizing, reinforcing the book’s identity as an aggregation of working knowledge.
This list resonates with the rest of the volume by underscoring the patchwork, multi-domain nature of the content and preparing the reader for variation in depth and specificity. It also serves as a counterweight to the terse recipe style, hinting at deeper literatures behind the brief instructions.
HENLEY’S BOOK OF RECIPES (Core Compendium of Formulas & Processes)
The main body functions as an encyclopedic toolkit of formulas, tests, and methods spanning household care, crafts, food and drink, industrial materials, and workshop practice. Its signature is condensed instruction—ingredients, proportions, and steps—often paired with quick diagnostics or practical cautions.
Across the volume, entries echo and reinforce one another through shared materials (oils, resins, acids, metals, solvents) appearing in different contexts, letting readers transfer technique between domains. The breadth also creates productive contrasts—gentle domestic preparations alongside heavy industrial treatments—highlighting a single, pragmatic chemistry of daily life.
CHEMISTRY, REAGENTS, AND LAB PRACTICE (ACID-PROOFING; AIR BATH.; ALBUMEN IN URINE, DETECTION OF.; ALCOHOL; ALUM:; AMMONIA; AQUA AROMATICA.—; AQUA REGIA.; BENZINE; BROMOFORM.; CALCIUM CARBIDE:; CAMPHOR PREPARATIONS:; CARBOLIC ACID.; CASEIN; CLARIFYING.; COLLODION.; CRESOL EMULSION.; EMERY:; EMULSIFIERS:; FATS; FORMALDEHYDE:; GELATIN:; GLYCERINE; HYDROMETER AND ITS USE.; HYGROMETERS AND HYGROSCOPES:; ICE:; IODINE SOLVENT.; LAMPBLACK:; LINSEED OIL:; MAGNESIUM CITRATE.; PERCENTAGE SOLUTION.; PETROLEUM; PHOSPHATE SUBSTITUTE.; PHOSPHORUS SUBSTITUTE.; PUMICE STONE.; REFRIGERANTS.; SALTS, EFFERVESCENT; SALTS, SMELLING.; SAND:; TABLES; THERMOMETERS; VASOLIMENTUM.; WATER, NATURAL AND ARTIFICIAL; PURIFYING WATER.; WEIGHTS AND MEASURES; WHITING:)
Collects foundational substances, measuring conventions, and small-scale methods that recur throughout the book, from strong reagents and solvents to emulsifiers, desiccants, and temperature/solution calculations. The tonal signature is procedural and instrumental, emphasizing preparation, purity, detection, and control of physical conditions.
These entries act as the volume’s connective tissue, amplifying other sections by explaining the base materials that power adhesives, coatings, cleaning agents, and preservation. They also heighten the contrast between everyday convenience and potent chemistry, as commonplace tasks are shown to depend on disciplined handling of reactive components.
MATERIALS, METALS, AND WORKSHOP OPERATIONS (ALLOYS; ALUMINUM AND ITS TREATMENT; AMALGAMS; BRASS; BRONZE POWDERS, LIQUID BRONZES, BRONZE SUBSTITUTES, AND BRONZING; CASTING; COPPER; CORDAGE:; CORKS:; DIE VENTING.; ELECTROPLATING AND ELECTROTYPING; ENAMELING; ENGRAVING SPOON HANDLES.; ETCHING; FILES; GOLD; GRAVERS:; GRINDSTONES:; GUTTA-PERCHA.; GYPSUM:; HORN:; INLAYING BY ELECTROLYSIS.; INSULATION; IRON; IVORY; LACQUERS; LEAD:; LEAKS:; LENSES AND THEIR CARE:; LINOLEUM:; LUBRICANTS; MANTLES.; MATRIX MASSES; MEERSCHAUM:; METALS AND THEIR TREATMENT; MIRRORS; MOLDS:; NICKEL-TESTING.; OILS; PACKINGS:; PAINTING PROCESSES:; PAPER; PARAFFINE:; PEGAMOID.; PEWTER, AGEING:; PIGMENTS; PLASTER; PLATING; PUTTY; RAZOR PASTES:; ROPES.; ROUGE FOR BUFF WHEELS.; RUBBER; RUST PREVENTIVES; SCREWS:; SHELL CAMEOS.; SHELLAC BLEACHING.; SHIMS IN ENGINE BRASSES.; SOLDERS; STEEL; STONE, ARTIFICIAL.; STOPPERS.; TANK:; TAPS, TO REMOVE BROKEN.; TERRA COTTA SUBSTITUTE.; THREAD:; TIN; TINFOIL:; TIRE:; TOOL SETTING.; TRANSFER PROCESSES:; TRANSPARENCIES:; TWINE:; VALVES.; VARNISHES; WELDING POWDERS.; WHETSTONES.; WIRE ROPE.; WOOD)
Surveys hands-on techniques for shaping, joining, finishing, and maintaining materials—especially metals, rubber, wood, and mineral composites—using shop-tested compounds and process notes. The tone is craft-technical, focusing on workable mixtures, surface preparation, and the small details that determine durability and fit.
This cluster resonates with coatings, adhesives, and cleaning sections by sharing overlapping toolkits: solvents, abrasives, binders, and corrosion control recur as cross-domain motifs. It also contrasts with food and medicine entries by shifting from ingestion and comfort to mechanical reliability, wear, and performance under stress.
ADHESIVES, CEMENTS, AND SEALING (ADHESIVES; BELT PASTES FOR INCREASING ADHESION.; CEMENTS; CHINA RIVETING.; GLUE; PASTES:)
Offers recipes and usage notes for bonding, patching, and reinforcing across paper, wood, leather, ceramic, and metal, often distinguishing between quick fixes and structural joins. The tonal signature is practical triage: selecting a binder, adjusting tack and set time, and matching the repair to the substrate.
These formulas amplify the workshop and household sections by enabling repair and reuse, acting as a bridge between maintenance and fabrication. They also resonate with waterproofing, varnishes, and paints through shared resins and solvents, revealing a common chemistry behind sticking and sealing.
COATINGS, PAINTS, POLISHES, AND SURFACE FINISHES (ENAMELING; FLOOR DRESSINGS; KALSOMINE; LUSTER PASTE.; PAINTS; POLISHES; SICCATIVES; STOVE POLISH:; WHITEWASH; WINDOW DISPLAY:)
Compiles finishing systems that change a surface’s appearance and performance, from wall washes and enamels to dressings and polishes tuned for gloss, hardness, and drying behavior. The tone is results-oriented, with attention to preparation, layering, and the trade-offs among shine, protection, and ease of application.
This group resonates with pigments, varnishes, and rust-preventive practices by treating the surface as the main battleground between materials and environment. It contrasts with cleaning entries by focusing on building up films rather than removing them, yet the two interlock as cyclical maintenance.
CLEANING, LAUNDRY, AND DEODORIZING (CLEANING PREPARATIONS AND METHODS; LAUNDRY PREPARATIONS; KEROSENE DEODORIZER:; IODOFORM DEODORIZER.; WINDOW PERFUME.)
Presents targeted approaches for removing soils, stains, and odors from textiles, rooms, and objects, often specifying agents by the type of grime and the fragility of the material. The tone is domestic-engineering: controlled use of solvents, alkalies, and perfumes to restore cleanliness without damage.
These entries amplify preservation and appearance-focused sections by extending object life through routine care and odor control. They also resonate with disinfectants and fumigants, showing how cleanliness and hygiene are treated as overlapping but distinct goals.
SANITATION, DISINFECTION, AND PEST CONTROL (AIR-PURIFYING.; ANTISEPTICS; DISINFECTANTS; EMBALMING FLUIDS.; FIRE EXTINGUISHERS:; FLY-PAPERS AND FLY-POISONS; FUMIGANTS; INSECT BITES; INSECTICIDES; INSECT TRAP.; RAT POISONS; SPONGES:)
Gathers methods for controlling microbes, odors, and pests, alongside emergency-oriented preparations that aim to stabilize environments and limit harm. The tone is preventative and occasionally severe, emphasizing efficacy and persistence in spaces where contamination or infestation is a recurring risk.
This section amplifies medical and household formulas by extending care from the body to the surrounding environment, treating hygiene as a systems problem. It also contrasts with culinary entries by foregrounding non-food chemicals and boundary-setting practices that separate safe consumption from hazardous exposure.
HEALTH, FIRST AID, AND REMEDIES (ANTIDOTES FOR POISONS; ASTHMA CURES.; ATROPINE, ANTIDOTE TO.; BOIL REMEDY.; BURNS:; CHOLERA REMEDIES:; COLD AND COUGH MIXTURES; CORN CURES:; COSMETICS; COURT PLASTERS; DENTIFRICES; DEPILATORIES; DIGESTIVE POWDERS AND TABLETS.; DOSES FOR ADULTS AND CHILDREN.; ECZEMA DUSTING POWDER FOR CHILDREN.; ELAINE SUBSTITUTE.; EYE LOTIONS:; HEADACHE REMEDIES:; HEDGE MUSTARD.; LINIMENTS:; MOLES:; MUSTARD PAPER.; NAIL, INGROWING.; OINTMENTS; PILE OINTMENTS.; SEA SICKNESS.; SNAKE BITES.; STYPTICS.; TATTOO MARKS, REMOVAL OF.; TEETH, TO WHITEN DISCOLORED.; TOOTHACHE; VETERINARY FORMULAS; WARTS)
Assembles a wide range of home and shop-floor therapeutics: external dressings, internal mixtures, dose guidance, and response measures for bites, poisons, and common ailments. The tonal signature is pragmatic and remedial, aiming at symptomatic relief and basic intervention with readily mixed preparations.
These items resonate with antiseptics, disinfectants, and deodorizing practices by treating the boundary between body and environment as porous and manageable through preparations. They also contrast with the industrial material sections by redirecting similar ingredients toward comfort and care, revealing shared chemical building blocks across human and mechanical maintenance.
FOOD, DRINK, AND KITCHEN PROCESSES (ANCHOVY PREPARATIONS; BAKING POWDERS; BAY RUM.; BEEF, IRON, AND WINE.; BEER, RESTORATION OF SPOILED.; BEVERAGES; BIRD FOODS:; BUTTER; BUTTERMILK, ARTIFICIAL.; CANARY-BIRD PASTE.; CARAMEL:; CELERY COMPOUND.; CHEESE; CHEWING GUMS; CHOCOLATE.; CIDER; CIGARS; COFFEE, SUBSTITUTES FOR.; CONDIMENTS; CONFECTIONERY; CREAM; CUSTARD POWDER:; DOG BISCUIT.; EGGS; ELM TEA.; ESSENCES AND EXTRACTS OF FRUITS; FISH BAIT.; FOOD ADULTERANTS, SIMPLE TESTS FOR THEIR DETECTION.; FRUIT PRESERVING; KOUMISS SUBSTITUTE:; LARD:; LEMONS:; LICORICE:; MARKING FLUID:; MATZOON.; MEAD.; MILK:; NEATSFOOT OIL.; PRESERVATIVES; PRESERVING; SARSAPARILLA.; SHAVING PASTE.; SOAPS; SYRUPS; VANILLA; VINEGAR; WINES AND LIQUORS; YEAST)
Covers preparation, flavoring, preservation, substitution, and quality control for foods and beverages, mixing culinary technique with simple chemical checks to detect adulteration or restore spoilage-prone goods. The tone is pantry-practical, oriented toward reproducibility, thrift, and shelf-life management.
This group amplifies household formulas by showing the same mindset—standardization and testing—applied to eating and drinking, with preservation themes echoing those for objects and materials. It contrasts sharply with poisons, solvents, and industrial reagents elsewhere, yet the adjacency highlights how closely domestic consumption and applied chemistry sit in the same toolkit.
TEXTILES, LEATHER, AND DYEING (BLEACHING; COTTON; DYES; FEATHER BLEACHING AND COLORING:; FURS:; HATS:; HAIR FOR MOUNTING.; LEATHER; PLUSH:; SILK:; STARCH; TYPEWRITER RIBBONS)
Provides recipes and methods for cleaning, coloring, stiffening, and maintaining fibers, skins, and trims, emphasizing compatibility between treatments and delicate materials. The tone is careful and methodical, focusing on achieving uniform color, restoring finish, and avoiding damage through correct sequencing.
These entries resonate with laundry and cleaning guidance by extending maintenance into specialized materials and finishes. They also amplify the coatings and adhesives sections, as many textile and leather treatments depend on similar binders, solvents, and protective films.
PAPER, PRINTING, AND GRAPHIC ARTS (BLUE PRINTS, TO MAKE CHANGES AND CORRECTIONS ON:; BOOKS, THEIR HANDLING AND PRESERVATION:; CATATYPY.; CHROMO MAKING.; COPYING PRINTED PICTURES.; CRAYONS FOR GRAINING AND MARBLING.; DECALCOMANIA PROCESSES:; DRAWINGS, PRESERVATION OF.; ENGRAVINGS: THEIR PRESERVATION; HECTOGRAPH PADS AND INKS; INKS; LETTERING; MUSIC BOXES.; PASSE-PARTOUT FRAMING.; PICTURES, GLOW.; ROLLER COMPOSITIONS FOR PRINTERS.; SIGN LETTERS:; STEREOCHROMY.; WRITING, RESTORING FADED:)
Focuses on the making, duplicating, correcting, and preserving of printed and drawn works, including inks, transfer processes, and protective handling. The tone is workshop-artisanal, with compact instructions aimed at reliable reproduction and long-term legibility.
This section resonates with preservation and anti-corrosion themes by treating paper and pigments as vulnerable materials needing environmental control and careful chemistry. It also contrasts with heavy mechanical topics by highlighting precision, optical effect, and the fragile interface between image and substrate.
PHOTOGRAPHY AND OPTICAL/IMAGE PROCESSES (PHOTOGRAPHY; LENSES AND THEIR CARE:)
Offers practical guidance on photographic materials and workflows, paired with care for optical components that influence image quality. The tone is technical and outcome-driven, prioritizing cleanliness, controlled reactions, and consistent results.
These entries amplify printing and graphic arts processes through shared concerns—light, exposure, surface prep, and chemical development or fixing. They also resonate with cleaning and preservation sections, where dust, residues, and handling are presented as decisive variables.
CERAMICS, GLASS, AND MINERAL SURFACES (CERAMICS; CLAY:; GLASS; GLAZES; PORCELAIN:; SLATE:)
Covers fabrication, finishing, and repair-minded knowledge for mineral-based materials, from clay bodies and glazes to glass and slate care. The tone is materials-focused, attentive to heat behavior, surface integrity, and the matching of compounds to brittle substrates.
These topics resonate with cements, china riveting, and artificial stone by showing how mineral materials are joined and stabilized. They also contrast with metals treatment by shifting from ductility and corrosion to brittleness, firing, and glaze chemistry.
HOUSEHOLD AND DOMESTIC PRACTICALITIES (ANTIQUES, TO PRESERVE.; BOTTLES; BORAX FOR SPRINKLING.; BRAN, SAWDUST IN.; BRICK STAIN.; BRUSHES; BUBBLES.; CASKS:; CHALK FOR TAILORS.; FILTERS FOR WATER.; FRAMES: THEIR PROTECTION FROM FLIES.; FREEZING PREVENTIVES; FURNACE JACKET.; GARDENS, CHEMICAL:; GRAIN.; GRAVEL WALKS.; HAIR PREPARATIONS; HERBARIUM SPECIMENS, MOUNTING.; HOUSEHOLD FORMULAS; JEWELERS’ FORMULAS; LAMPS:; LEAKS:; LINIMENTS:; LINOLEUM:; MOUNTANTS:; PALMS, THEIR CARE.; PLANTS:; PRESERVATIVES; SHOW CASES.; SPONGES:; WEATHER FORECASTERS; WINDOW DISPLAY:)
Collects small, situational solutions for home care, storage, display, gardening, and miscellany—often the kind of problem that appears suddenly and needs a quick, workable fix. The tone is improvisational yet systematic, presenting a household as a set of maintainable systems with chemical and mechanical levers.
These items amplify the anthology’s central identity as a reference book by covering the gaps between specialized crafts and everyday living. They resonate with preservation, cleaning, and finishes, while contrasting with industrial entries by keeping the scale and tools accessible.
FIRE, SAFETY, AND HAZARDOUS PROCESSES (EXPLOSIVES; FIRE EXTINGUISHERS:; FIREPROOFING; IGNITING COMPOSITION.; MATCHES; PYROTECHNICS; SERPENTS, PHARAOH’S.; GUNPOWDER STAINS.)
Addresses energetic materials and fire management, ranging from preventative fireproofing to ignition compositions and spectacle-oriented effects. The tone is sternly practical, focusing on controlled preparation and the consequences of misuse, even when aimed at entertainment.
This group contrasts sharply with the gentle domestic and culinary entries, yet it resonates with the broader theme of controlled reactions as a route to useful outcomes. It also amplifies workshop sections by showing how heat and combustion intersect with materials, stains, and protective treatments.
AGRICULTURE, ANIMALS, AND OUTDOOR PROBLEMS (BEES, FOUL BROOD IN.; BLIGHT REMEDIES.; COTTONSEED HULLS AS STOCK FOOD.; FERTILIZERS; LIME, BIRD.; PALMS, THEIR CARE.; PLANTS:; ROT:; VETERINARY FORMULAS)
Provides remedies and preparations for plant health, soil enrichment, and animal care, treating farms, gardens, and aviaries as sites of chemical management. The tone is applied and corrective, oriented toward maintaining productivity and preventing loss from disease or deficiency.
These entries resonate with disinfectants and pest control by extending sanitation and prevention into outdoor and animal contexts. They also contrast with jewelry, cosmetics, and fine finishes by prioritizing resilience and function over appearance.
FRAGRANCE, COSMETIC, AND TOILETRY PREPARATIONS (BREATH PERFUMES:; COSMETICS; DENTIFRICES; DEPILATORIES; MUSTACHE FIXING FLUID.; PERFUMES; SHOE DRESSINGS; SHAVING PASTE.; SOAPS; ROUGE FOR BUFF WHEELS.)
Gathers formulations aimed at scent, grooming, and presentability, along with a few appearance-driven dressings that straddle personal and material polish. The tone is formulation-centric, emphasizing texture, stability, and sensory result as much as function.
These pieces amplify household chemistry by showing how similar ingredients can be tuned from cleaning and preservation into comfort and aesthetics. They also resonate with polishes and coatings, creating a continuum between caring for bodies and caring for objects.
TESTS, DETECTION, AND QUALITY CHECKS (ALBUMEN IN URINE, DETECTION OF.; BLUE FROM GREEN AT NIGHT, TO DISTINGUISH:; BONE BLACK:; BONES, A TEST FOR BROKEN.; DIAMOND TESTS:; FOOD ADULTERANTS, SIMPLE TESTS FOR THEIR DETECTION.; NICKEL-TESTING.; WINTERGREEN, TO DISTINGUISH METHYL SALICYLATE FROM OIL OF.; HYDROMETER AND ITS USE.; WEATHER FORECASTERS)
Offers quick, rule-of-thumb diagnostics for authenticity, quality, and identification, from materials and gems to foods and simple observational tests. The tone is empirical and economical, aiming to reduce uncertainty with minimal apparatus.
These entries resonate across the entire collection by reinforcing a culture of verification before action—test, then treat—linking culinary, medical, and workshop decisions. They also contrast with the recipe-only items by foregrounding judgment and interpretation rather than mere mixing.
MISCELLANEOUS SPECIALTY APPLICATIONS (BENZOPARAL:; BALSAMS:; BATH TABLETS, EFFERVESCENT.; BOILER COMPOUNDS; CARBOLINEUM:; CROCUS.; DAMASKEENING; FIXATIVES FOR CRAYON DRAWINGS, ETC.; FLUORESCENT LIQUIDS.; FOAM PREPARATIONS.; FRAMES: THEIR PROTECTION FROM FLIES.; FREEZING PREVENTIVES; MAGNETIC CURVES OF IRON FILINGS, THEIR FIXATION.; MARKING FLUID:; MORTAR, ASBESTOS.; MOUNTANTS:; PHOSPHORESCENT MASS.; PLUSH:; REFRIGERATION; STEREOCHROMY.; STAMPING; TIRE:; TYPEWRITER RIBBONS)
Aggregates niche formulas and effects that don’t sit neatly in one domain: industrial conditioners, visual novelties, marking and fixing media, and specialized maintenance aids. The tone is opportunistic and inventive, showcasing the breadth of small technical tricks available to a resourceful practitioner.
This miscellany amplifies the anthology’s cross-pollinating character by placing surprising neighbors side by side—visual effects near industrial maintenance, marking fluids near preservation aids—inviting recombination of techniques. It also contrasts with the more systematic sections by emphasizing one-off solutions and curiosities within the same practical frame.
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BREATH PERFUMES:



BRICK STAIN.



BROMOFORM.



BRONZE POWDERS, LIQUID BRONZES, BRONZE SUBSTITUTES, AND BRONZING



BRUSHES



BUBBLES.



BURNS:



BUTTER



BUTTERMILK, ARTIFICIAL.



CALCIUM CARBIDE:



CAMPHOR PREPARATIONS:



CANARY-BIRD PASTE.



CANDLES:



CARAMEL:



CARBOLIC ACID.



CARBOLINEUM:



CASEIN



CASKS:



CASTING



CASTOR OIL:



CATATYPY.



CATGUT:



CELERY COMPOUND.



CELLULOID



CEMENTS



CHALK FOR TAILORS.



CERAMICS



CHEESE



CHEWING GUMS



CHINA RIVETING.



CHOCOLATE.



CHOLERA REMEDIES:



CHROMO MAKING.



CIDER



CIGARS



CLARIFYING.



CLAY:



CLEANING PREPARATIONS AND METHODS



COFFEE, SUBSTITUTES FOR.



COLD AND COUGH MIXTURES



COLLODION.



CONDIMENTS



CONFECTIONERY



COPPER



COPYING PRINTED PICTURES.



CORDAGE:



CORKS:



CORN CURES:



COSMETICS



COTTON



COTTONSEED HULLS AS STOCK FOOD.



COURT PLASTERS



CRAYONS FOR GRAINING AND MARBLING.



CREAM



CRESOL EMULSION.



CROCUS.



CUSTARD POWDER:



DAMASKEENING



DECALCOMANIA PROCESSES:



DENTIFRICES



DEPILATORIES



DIAMOND TESTS:



DIE VENTING.



DIGESTIVE POWDERS AND TABLETS.



DISINFECTANTS



DOG BISCUIT.



DOSES FOR ADULTS AND CHILDREN.



DRAWINGS, PRESERVATION OF.



DYES



ECZEMA DUSTING POWDER FOR CHILDREN.



EGGS



ELAINE SUBSTITUTE.



ELECTROPLATING AND ELECTROTYPING



ELM TEA.



EMBALMING FLUIDS.



EMERY:



EMULSIFIERS:



ENAMELING



ENGRAVING SPOON HANDLES.



ENGRAVINGS: THEIR PRESERVATION



ESSENCES AND EXTRACTS OF FRUITS



ETCHING



EXPLOSIVES



EYE LOTIONS:



FATS



FEATHER BLEACHING AND COLORING:



FERTILIZERS



FILES



FILTERS FOR WATER.



FIRE EXTINGUISHERS:



FIREPROOFING



FISH BAIT.



FIXATIVES FOR CRAYON DRAWINGS, ETC.



FLOOR DRESSINGS



FLOWER PRESERVATIVES.



FLUORESCENT LIQUIDS.



FLY-PAPERS AND FLY-POISONS



FOAM PREPARATIONS.



FOOD ADULTERANTS, SIMPLE TESTS FOR THEIR DETECTION.



FOOT-POWDERS AND SOLUTIONS



FORMALDEHYDE:



FRAMES: THEIR PROTECTION FROM FLIES.



FREEZING PREVENTIVES



FRUIT PRESERVING



FUMIGANTS



FURS:



FURNACE JACKET.



GARDENS, CHEMICAL:



GELATIN:



GEMS, ARTIFICIAL:



GLASS



GLAZES



GLUE



GLYCERINE



GOLD



GRAIN.



GRAVEL WALKS.



GRAVERS:



GRINDSTONES:



GUMS:



GUNPOWDER STAINS.



GUTTA-PERCHA.



GYPSUM:



HAIR FOR MOUNTING.



HAIR PREPARATIONS



HATS:



HEADACHE REMEDIES:



HEDGE MUSTARD.



HERBARIUM SPECIMENS, MOUNTING.



HECTOGRAPH PADS AND INKS



HORN:



HOUSEHOLD FORMULAS



HYDROMETER AND ITS USE.



HYGROMETERS AND HYGROSCOPES:



ICE:



IGNITING COMPOSITION.



INKS



INLAYING BY ELECTROLYSIS.



INSECT BITES



INSECTICIDES



INSECT TRAP.



INSULATION



IODINE SOLVENT.



IODOFORM DEODORIZER.



IRON



IVORY



JEWELERS’ FORMULAS



KALSOMINE



KEROSENE DEODORIZER:



KOUMISS SUBSTITUTE:



LACQUERS



LAMPBLACK:



LAMPS:



LARD:



LAUNDRY PREPARATIONS



LEAD:



LEAKS:



LEATHER



LEMONS:



LENSES AND THEIR CARE:



LETTERING



LICORICE:



LIME, BIRD.



LINIMENTS:



LINOLEUM:



LINSEED OIL:



LUBRICANTS



LUSTER PASTE.



MAGNESIUM CITRATE.



MAGNETIC CURVES OF IRON FILINGS, THEIR FIXATION.



MANTLES.



MARKING FLUID:



MATCHES



MATRIX MASSES



MATZOON.



MEAD.



MEERSCHAUM:



METALS AND THEIR TREATMENT



MILK:



MIRRORS



MOLDS:



MOLES:



MORDANTS:



MORTAR, ASBESTOS.



MOUNTANTS:



MUSIC BOXES.



MUSTACHE FIXING FLUID.



MUSTARD PAPER.



NAIL, INGROWING.



NEATSFOOT OIL.



NICKEL-TESTING.



OILS



OINTMENTS



PACKINGS:



PAINTING PROCESSES:



PAINTINGS:



PAINTS



PALMS, THEIR CARE.



PAPER



PARAFFINE:



PASSE-PARTOUT FRAMING.



PASTES:



PEGAMOID.



PERCENTAGE SOLUTION.



PERFUMES



PETROLEUM



PEWTER, AGEING:



PICTURES, GLOW.



PHOSPHATE SUBSTITUTE.



PHOSPHORESCENT MASS.



PHOSPHORUS SUBSTITUTE.



PHOTOGRAPHY



PIGMENTS



PILE OINTMENTS.



PLANTS:



PLASTER



PLATING



PLUSH:



POLISHES



PORCELAIN:



PRESERVATIVES



PRESERVING



PUMICE STONE.



PUTTY



PYROTECHNICS



RAT POISONS



RAZOR PASTES:



REFRIGERANTS.



REFRIGERATION



ROLLER COMPOSITIONS FOR PRINTERS.



ROPES.



ROT:



ROUGE FOR BUFF WHEELS.



RUBBER



RUST PREVENTIVES



SALTS, EFFERVESCENT



SALTS, SMELLING.



SAND:



SARSAPARILLA.



SCREWS:



SEA SICKNESS.



SERPENTS, PHARAOH’S.



SHAVING PASTE.



SHELL CAMEOS.



SHELLAC BLEACHING.



SHIMS IN ENGINE BRASSES.



SHOE DRESSINGS



SHOW CASES.



SICCATIVES



SIGN LETTERS:



SILK:



SILVER



SLATE:



SNAKE BITES.



SOAPS



SOAP-BUBBLE LIQUIDS.



SOLDERS



SPIRIT INDUSTRIAL AND POTABLE ALCOHOL: SOURCES AND MANUFACTURE.



SPONGES:



STAMPING



STARCH



STEEL



STEREOCHROMY.



STONE, ARTIFICIAL.



STOPPERS.



STOVE POLISH:



STYPTICS.



SYRUPS



TABLES



TANK:



TAPS, TO REMOVE BROKEN.



TATTOO MARKS, REMOVAL OF.



TEETH, TO WHITEN DISCOLORED.



TERRA COTTA SUBSTITUTE.



THERMOMETERS



THREAD:



TIN



TINFOIL:



TIRE:



TOOL SETTING.



TOOTHACHE



TRANSPARENCIES:



TRANSFER PROCESSES:



TWINE:



TYPEWRITER RIBBONS



VALVES.



VANILLA



VARNISHES



VASOLIMENTUM.



VETERINARY FORMULAS



VINEGAR



WARTS



WATCHMAKERS’ FORMULAS



WATER, NATURAL AND ARTIFICIAL



PURIFYING WATER.



WATERPROOFING



WAX



WEATHER FORECASTERS



WEIGHTS AND MEASURES



WELDING POWDERS.



WHETSTONES.



WHITING:



WHITEWASH



WINDOW DISPLAY:



WINDOW PERFUME.



WINES AND LIQUORS



WINTERGREEN, TO DISTINGUISH METHYL SALICYLATE FROM OIL OF.



WIRE ROPE.



WOOD



WRITING, RESTORING FADED:



YEAST
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In compiling this book of formulas, recipes and processes, the Editor has endeavored to meet the practical requirements of the home and workshop—the mechanic, the manufacturer, the artisan, the housewife, and the general home worker.

In addition to exercising the utmost care in selecting his materials from competent sources, the Editor has also modified formulas which were obviously ill adapted for his needs, but were valuable if altered. Processes of questionable merit he has discarded. By adhering to this plan the Editor trusts that he has succeeded in preparing a repository of useful knowledge representing the experience of experts in every branch of practical achievement. Much of the matter has been specially translated for this work from foreign technological periodicals and books. In this way the Editor has embodied much practical information otherwise inaccessible to most English-speaking people.

Each recipe is to be regarded as a basis of experiment, to be modified to suit the particular purpose in hand, or the peculiar conditions which may affect the experimenter. Chemicals are not always of uniform relative purity and strength; heat or cold may markedly influence the result obtained, and lack of skill in the handling of utensils and instruments may sometimes cause failure. Inasmuch as a particular formula may not always be applicable, the Editor has thought it advisable to give as many recipes as his space would allow under each heading. In some instances a series of formulas is given which apparently differ but slightly in their ingredients. This has been done on the principle that one or more may be chosen for the purpose in hand.

Recognizing the fact that works of a similar character are not unknown, the Editor has endeavored to present in these pages the most modern methods and formulas. Naturally, old recipes and so-called trade secrets which have proven their value by long use are also included, particularly where no noteworthy advance has been made; but the primary aim has been to modernize and bring the entire work up to the present date.

THE EDITOR.

JANUARY, 1914.
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ABRASION REMEDY: See Cosmetics and Ointments.

ABSINTHE: See Wines and Liquors.

ACID-PROOFING
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An Acid-proof Table Top.—





	1.



	Copper sulphate
	 1 part



	Potassium chlorate
	 1 part



	Water
	 8 parts



	Boil until salts are dissolved.



	2.



	Aniline hydrochlorate
	 3 parts



	Water
	20 parts



	Or, if more readily procurable:



	Aniline
	 6 parts



	Hydrochloric acid
	 9 parts



	Water
	50 parts










By the use of a brush two coats of solution No. 1 are applied while hot; the second coat as soon as the first is dry. Then two coats of solution No. 2, and the wood allowed to dry thoroughly. Later, a coat of raw linseed oil is to be applied, using a cloth instead of a brush, in order to get a thinner coat of the oil.

A writer in the Journal of Applied Microscopy states that he has used this method upon some old laboratory tables which had been finished in the usual way, the wood having been filled oiled, and varnished. After scraping off the varnish down to the wood, the solutions were applied, and the result was very satisfactory.

After some experimentations the formula was modified without materially affecting the cost, and apparently increasing the resistance of the wood to the action of strong acids and alkalies. The modified formula follows:





	1.



	Iron sulphate
	  4 parts



	Copper sulphate
	  4 parts



	Potassium permanganate
	  8 parts



	Water, q. s.
	100 parts



	2.



	Aniline
	 12 parts



	Hydrochloric acid
	 18 parts



	Water, q. s.
	100 parts



	Or:



	Aniline hydrochlorate
	 15 parts



	Water, q. s.
	100 parts









Solution No. 2 has not been changed, except to arrange the parts per hundred.

The method of application is the same, except that after solution No. 1 has dried the excess of the solution which has dried upon the surface of the wood is thoroughly rubbed off before the application of solution No. 2. The black color does not appear at once, but usually requires a few hours before becoming ebony black. The linseed oil may be diluted with turpentine without disadvantage, and after a few applications the surface will take on a dull and not displeasing polish. The table tops are easily cleaned by washing with water or suds after a course of work is completed, and the application of another coat of oil puts them in excellent order for another course of work. Strong acids or alkalies when spilled, if soon wiped off, have scarcely a perceptible effect.

A slate or tile top is expensive not only in its original cost, but also as a destroyer of glassware. Wood tops when painted, oiled, or paraffined have objectionable features, the latter especially in warm weather. Old table tops, after the paint or oil is scraped off down to the wood, take the above finish nearly as well as the new wood.


To Make Wood Acid- and Chlorine-proof.

—Take 6 pounds of wood tar and 12 pounds rosin, and melt them together in an iron kettle, after which stir in 8 pounds finely powdered brick dust. The damaged parts must be cleaned perfectly and dried, whereupon they may be painted over with the warm preparation or filled up and drawn off, leaving the film on the inside.




Protecting Cement Against Acid.

—A paint to protect cement against acid is obtained by mixing pure asbestos, very finely powdered, with a thick solution of {10} sodium silicate. The sodium silicate must be as alkaline as possible. The asbestos is first rubbed with a small quantity of the silicate, until a cake is obtained and then kept in well-closed vessels. For use this cake is simply thinned with a solution of the silicate, which furnishes a paint two or three applications of which protect the walls of reservoirs, etc., against any acid solid or liquid. This mass may also be employed for making a coating of sandstone.




To Make Corks Impermeable And Acid-proof.


—Choose your corks carefully. Then plunge them into a solution of gelatin or common glue, 15 parts, in 24 parts of glycerine and 500 parts of water, heated to 44° or 48° C. (112°–120° F.), and keep them there for several hours. On removing the corks, which should be weighted down in the solution, dry them in the shade until they are free from all surplus moisture. They are now perfectly tight, retaining at the same time the greater portion of their elasticity and suppleness. To render them acid-proof, they should be treated with a mixture of vaseline, 2 parts, and paraffine 7 parts, heated to about 105° F. This second operation may be avoided by adding to the gelatin solution a little ammonium dichromate and afterwards exposing the corks to the light.




Lining For Acid Receptacles.

—Plates are formed of 1 part of brown slate, 2 of powdered glass, and 1 of Portland cement, the whole worked up with silicate of soda, molded and dried. Make a cement composed of ground slate and silicate of soda and smear the surface for the lining; then, while it is still plastic, apply the plates prepared as above described. Instead of these plates, slabs of glass or porcelain or similar substances may be employed with the same cement.



ACACIA, MUCILAGE OF: See Adhesives under Mucilages.

ACID-PROOF GLASS: See Glass.

ACID-RESISTING PAINT: See Paint.

ACIDS, SOLDERING: See Solders.

ACID STAINS FROM THE SKIN, TO REMOVE: See Cleaning Preparations and Methods.

ACID TEST FOR VINEGAR: See Vinegar.

ADHESIVES


Table of Contents



Glues:


Manufacture Of Glue.

—I.—The usual process of removing the phosphate of lime from bones for glue-making purposes by means of dilute hydrochloric acid has the disadvantage that the acid cannot be regenerated. Attempts to use sulphurous acid instead have so far proved unsuccessful, as, even with the large quantities used, the process is very slow. According to a German invention this difficulty with sulphurous acid can be avoided by using it in aqueous solution under pressure. The solution of the lime goes on very rapidly, it is claimed, and no troublesome precipitation of calcium sulphite takes place. Both phosphate of lime and sulphurous acid are regenerated from the lyes by simple distillation.



II.—Bones may be treated with successive quantities of combined sulphurous acid and water, from which the heat of combination has been previously dissipated, the solution being removed after each treatment, before the bone salts dissolved therein precipitate, and before the temperature rises above 74° F.—U. S. Pat. 783,784.

III.—A patent relating to the process for treating animal sinews, preparatory for the glue factory, has been granted to Florsheim, Chicago, and consists in immersing animal sinews successively in petroleum or benzine to remove the outer fleshy animal skin; in a hardening or preserving bath, as boric acid, or alum or copper sulphate; and in an alkaline bath to remove fatty matter from the fibrous part of the sinews. The sinews are afterwards tanned and disintegrated.


Test For Glue.

—The more water the glue takes up, swelling it, the better it is. Four ounces of the glue to be examined are soaked for about 12 hours in a cool place in 4 pounds of cold water. If the glue has dissolved after this time, it is of bad quality and of little value; but if it is coherent, gelatinous, and weighing double, it is good; if it weighs up to 16 ounces, it is very good; if as much as 20 ounces, it may be called excellent.




To Prevent Glue From Cracking.

—To prevent glue from cracking, which frequently occurs when glued articles are {11} exposed to the heat of a stove, a little chloride of potassium is added. This prevents the glue from becoming dry enough to crack. Glue thus treated will adhere to glass, metals, etc., and may also be used for pasting on labels.




Preventing The Putrefaction Of Strong Glues.

—The fatty matter always existing in small quantity in sheets of ordinary glue affects the adhesive properties and facilitates the development of bacteria, and consequently putrefaction and decomposition. These inconveniences are remedied by adding a small quantity of caustic soda to the dissolved glue. The soda prevents decomposition absolutely; with the fatty matter it forms a hard soap which renders it harmless.



Liquid Glues.—









	I.—
	Glue
	  3 ounces



	Gelatin
	  3 ounces



	Acetic acid
	  4 ounces



	Water
	  2 ounces



	Alum
	 30 grains



	Heat together for 6 hours, skim, and add:



	II.—
	Alcohol
	  1 fluid ounce



	Brown glue, No. 2.
	  2 pounds



	Sodium carbonate
	 11 ounces



	Water
	  3 1﻿/﻿2 pints



	Oil of clove
	160 minims







Dissolve the soda in the water, pour the solution over the dry glue, let stand over night or till thoroughly soaked and swelled, then heat carefully on a water bath until dissolved. When nearly cold stir in the oil of cloves.

By using white glue, a finer article, fit for fancy work, may be made.

III.—Dissolve by heating 60 parts of borax in 420 parts of water, add 480 parts dextrin (pale yellow) and 50 parts of glucose and heat carefully with continued stirring, to complete solution; replace the evaporated water and pour through flannel.

The glue made in this way remains clear quite a long time, and possesses great adhesive power; it also dries very quickly, but upon careless and extended heating above 90° C. (194° F.), it is apt to turn brown and brittle.

IV.—Pour 50 parts of warm (not hot) water over 50 parts of Cologne glue and allow to soak over night. Next day the swelled glue is dissolved with moderate heat, and if still too thick, a little more water is added. When this is done, add from 2 1﻿/﻿2 to 3 parts of crude nitric acid, stir well, and fill the liquid glue in well-corked bottles. This is a good liquid steam glue.

V.—Soak 1 pound of good glue in a quart of water for a few hours, then melt the glue by heating it, together with the unabsorbed water, then stir in 1﻿/﻿4 pound dry white lead, and when that is well mixed pour in 4 fluidounces of alcohol and continue the boiling 5 minutes longer.

VI.—Soak 1 pound of good glue in 1 1﻿/﻿2 pints of cold water for 5 hours, then add 3 ounces of zinc sulphate and 2 fluidounces of hydrochloric acid, and keep the mixture heated for 10 or 12 hours at 175° to 190° F. The glue remains liquid and may be used for sticking a variety of materials.

VII.—A very inexpensive liquid glue may be prepared by first soaking and then dissolving gelatin in twice its own weight of water at a very gentle heat; then add glacial acetic acid in weight equal to the weight of the dry gelatin. It should be remembered, however, that all acid glues are not generally applicable.









	VIII.—
	Glue
	200 parts



	Dilute acetic acid
	400 parts



	Dissolve by the aid of heat and add:



	Alcohol
	 25 parts



	Alum
	  5 parts



	IX.—
	Glue
	  5 parts



	Calcium chloride
	  1 part



	Water
	  1 part



	X.—
	Sugar of lead
	  1 1﻿/﻿2 drachms



	Alum
	  1 1﻿/﻿2 drachms



	Gum arabic
	  2 1﻿/﻿2 drachms



	Wheat flour
	  1 av. lb.



	Water, q. s.







Dissolve the gum in 2 quarts of warm water; when cold mix in the flour, and add the sugar of lead and alum dissolved in water; heat the whole over a slow fire until it shows signs of ebullition. Let it cool, and add enough gum water to bring it to the proper consistence.

XI.—Dilute 1 part of official phosphoric acid with 2 parts of water and neutralize the solution with carbonate of ammonium. Add to the liquid an equal quantity of water, warm it on a water bath, and dissolve in it sufficient glue to form a thick syrupy liquid. Keep in well-stoppered bottles.

XII.—Dissolve 3 parts of glue in small pieces in 12 to 15 of saccharate of lime. By heating, the glue dissolves rapidly and remains liquid, when cold, without loss of adhesive power. Any desirable consistence can be secured by varying the amount of saccharate of lime. Thick glue retains its muddy color, while a thin solution becomes clear on standing.

The saccharate of lime is prepared by {12} dissolving 1 part of sugar in 3 parts of water, and after adding 1﻿/﻿4 part of the weight of the sugar of slaked lime, heating the whole from 149° to 185° F., allowing it to macerate for several days, shaking it frequently. The solution, which has the properties of mucilage, is then decanted from the sediment.

XIII.—In a solution of borax in water soak a good quantity of glue until it has thoroughly imbibed the liquid. Pour off the surplus solution and then put on the water bath and melt the glue. Cool down until the glue begins to set, then add, drop by drop, with agitation, enough acetic acid to check the tendency to solidification. If, after becoming quite cold, there is still a tendency to solidification, add a few drops more of the acid. The liquid should be of the consistence of ordinary mucilage at all times.









	XIV.—
	Gelatin
	100 parts



	Cabinetmakers’ glue
	100 parts



	Alcohol
	 25 parts



	Alum
	  2 parts



	Acetic acid, 20 per cent
	800 parts







Soak the gelatin and glue with the acetic acid and heat on a water bath until fluid; then add the alum and alcohol.









	XV.—
	Glue
	10 parts



	Water
	15 parts



	Sodium salicylate
	 1 part







XVI.—Soak 5 parts of Cologne glue in an aqueous calcium chloride solution (1:4) and heat on the water bath until dissolved, replacing the evaporating water; or slack 100 parts of lime with 150 parts of hot water, dissolve 60 parts of sugar in 180 parts of water, and add 15 parts of the slacked lime to the solution, heating the whole to 75° C. (167° F.). Place aside for a few days, shaking from time to time. In the clear sugar-lime solution collected by decanting soak 60 parts of glue and assist the solution by moderate heating.

XVII.—Molasses, 100 parts, dissolved in 300 parts of water, 25 parts of quicklime (slaked to powder), being then stirred in and the mixture heated to 167° F. on a water bath, with frequent stirrings. After settling for a few days a large portion of the lime will have dissolved, and the clear, white, thick solution, when decanted, behaves like rubber solution and makes a highly adherent coating.

XVIII.—Dissolve bone glue, 250 parts, by heating in 1,000 parts of water, and add to the solution barium peroxide 10 parts, sulphuric acid (66° B.) 5 parts, and water 15 parts. Heat for 48 hours on the water bath to 80° C. (176° F.). Thus a syrupy liquid is obtained, which is allowed to settle and is then decanted. This glue has no unpleasant odor, and does not mold.

XIX.—A glue possessing the adhesive qualities of ordinary joiners’ glue, but constituting a pale yellow liquid which is ready for use without requiring heating and possesses great resistance to dampness, is produced by treating dry casein with a diluted borax solution or with enough ammonia solution to cause a faintly alkaline reaction. The preparation may be employed alone or mixed with liquid starch in any proportion.


Glue For Celluloid.

—I.—Two parts shellac, 3 parts spirits of camphor, and 4 parts strong alcohol dissolved in a warm place, give an excellent gluing agent to fix wood, tin, and other bodies to celluloid. The glue must be kept well corked up.



II.—A collodion solution may be used, or an alcoholic solution of fine celluloid shavings.

Glue To Form Paper Pads.—









	I.—
	Glue
	3 1﻿/﻿2 ounces



	Glycerine
	8 ounces



	Water, a sufficient quantity.







Pour upon the glue more than enough water to cover it and let stand for several hours, then decant the greater portion of the water; apply heat until the glue is dissolved, and add the glycerin. If the mixture is too thick, add more water.









	II.—
	Glue
	 6 ounces



	Alum
	30 grains



	Acetic acid
	   1﻿/﻿2 ounce



	Alcohol
	 1 1﻿/﻿2 ounces



	Water
	 6 1﻿/﻿2 ounces







Mix all but the alcohol, digest on a water bath till the glue is dissolved, allow to cool and add the alcohol.









	III.—
	Glue
	5 ounces



	Water
	1 ounce



	Calcium chloride
	1 ounce







Dissolve the calcium chloride in the water, add the glue, macerate until it is thoroughly softened, and then heat until completely dissolved.









	IV.—
	Glue
	20 ounces



	Glycerine
	 5 ounces



	Syrupy glucose
	 1 ounce



	Tannin
	50 grains







Cover the glue with cold water, and let stand over night. In the morning pour off superfluous water, throw the glue on muslin, and manipulate so as to get rid of as much moisture as possible, then put in a water bath and melt. Add the {13} glycerine and syrup, and stir well in. Finally, dissolve the tannin in the smallest quantity of water possible and add.

This mixture must be used hot.









	V.—
	Glue
	15 ounces



	Glycerine
	 5 ounces



	Linseed oil
	 2 ounces



	Sugar
	 1 ounce







Soak the glue as before, melt, add the sugar and glycerine, continuing the heat, and finally add the oil gradually under constant stirring.

This must be used hot.

Glue For Tablets.—









	I.—
	Glue
	3 1﻿/﻿2 ounces



	Glycerine
	8 ounces



	Water, a sufficient quantity.







Pour upon the glue more than enough water to cover it and let stand for several hours, then decant the greater portion of the water; apply heat until the glue is dissolved, and add the glycerine. If the mixture is too thick, add more water.









	II.—
	Glue
	 6 ounces



	Alum
	30 grains



	Acetic acid
	   1﻿/﻿2 ounce



	Alcohol
	 1 1﻿/﻿2 ounces



	Water
	 6 1﻿/﻿2 ounces







Mix all but the alcohol, digest on a water bath till the glue is dissolved, allow to cool and add the alcohol.









	III.—
	Glue
	5 ounces



	Water
	1 ounce



	Calcium chloride
	1 ounce







Dissolve the calcium chloride in the water, add the glue, macerate until it is thoroughly softened, and then apply heat until completely dissolved.

IV.—Glue, 1 pound; glycerine, 4 ounces; glucose syrup, 2 ta­ble­spoon­fuls; tannin, 1﻿/﻿10 ounce. Use warm, and give an hour to dry and set on the pads. This can be colored with any aniline dye.


Marine Glue.

—Marine glue is a product consisting of shellac and caoutchouc, which is mixed differently according to the use for which it is required. The quantity of benzol used as solvent governs the hardness or softness of the glue.



I.—One part Pará caoutchouc is dissolved in 12 parts benzol; 20 parts powdered shellac are added to the solution, and the mixture is carefully heated.

II.—Stronger glue is obtained by dissolving 10 parts good crude caoutchouc in 120 parts benzine or naphtha which solution is poured slowly and in a fine stream into 20 parts asphaltum melted in a kettle, stirring constantly and heating. Pour the finished glue, after the solvent has almost evaporated and the mass has become quite uniform, into flat molds, in which it solidifies into very hard tablets of dark brown or black color. For use, these glue tablets are first soaked in boiling water and then heated over a free flame until the marine glue has become thinly liquid. The pieces to be glued are also warmed and a very durable union is obtained.

III.—Cut caoutchouc into small pieces and dissolve in coal naphtha by heat and agitation. Add to this solution powdered shellac, and heat the whole, constantly stirring until combination takes place, then pour it on metal plates to form sheets. When used it must be heated to 248° F., and applied with a brush.


Water-proof Glues.

—I.—The glue is put in water till it is soft, and subsequently melted in linseed oil at moderate heat. This glue is affected neither by water nor by vapors.



II.—Dissolve a small quantity of sandarac and mastic in a little alcohol, and add a little turpentine. The solution is boiled in a kettle over the fire, and an equal quantity of a strong hot solution of glue and isinglass is added. Then filter through a cloth while hot.

III.—Water-proof glue may also be produced by the simple addition of bichromate of potassium to the liquid glue solution, and subsequent exposure to the air.

IV.—Mix glue as usual, and then add linseed oil in the proportion of 1 part oil to 8 parts glue. If it is desired that the mixture remain liquid, 1﻿/﻿2 ounce of nitric acid should be added to every pound of glue. This will also prevent the glue from souring.

V.—In 1,000 parts of rectified alcohol dissolve 60 parts of sandarac and as much mastic whereupon add 60 parts of white oil of turpentine. Next, prepare a rather strong glue solution and add about the like quantity of isinglass, heating the solution until it commences to boil; then slowly add the hot glue solution till a thin paste forms, which can still be filtered through a cloth. Heat the solution before use and employ like ordinary glue. A connection effected with this glue is not dissolved by cold water and even resists hot water for a long time.

VI.—Soak 1,000 parts of Cologne glue in cold water for 12 hours and in another vessel for the same length of time 150 parts of isinglass in a mixture of lamp spirit and water. Then dissolve both masses together on the water bath in a suitable vessel, thinning, if necessary, with some hot water. Next add 100 {14} parts of linseed oil varnish and filter hot through linen.

VII.—Ordinary glue is kept in water until it swells up without losing its shape. Thus softened it is placed in an iron crucible without adding water; then add linseed oil according to the quantity of the glue and leave this mixture to boil over a slow fire until a gelatinous mass results. Such glue unites materials in a very durable manner. It adheres firmly and hardens quickly. Its chief advantage, however, consists in that it neither absorbs water nor allows it to pass through, whereby the connecting places are often destroyed. A little borax will prevent putrefaction.

VIII.—Bichromate of potassium 40 parts (by weight); gelatin glue, 55 parts; alum, 5 parts. Dissolve the glue in a little water and add the bichromate of potassium and the alum.

IX.—This preparation permits an absolutely permanent gluing of pieces of cardboard, even when they are moistened by water. Melt together equal parts of good pitch and gutta-percha; of this take 9 parts, and add to it 3 parts of boiled linseed oil and 1 1﻿/﻿2 parts of litharge. Place this over the fire and stir it till all the ingredients are intimately mixed. The mixture may be diluted with a little benzine or oil of turpentine, and must be warm when used.


Glue To Fasten Linoleum On Iron Stairs.

—I.—Use a mixture of glue, isinglass, and dextrin which, dissolved in water and heated, is given an admixture of turpentine. The strips pasted down must be weighted with boards and brick on top until the adhesive agent has hardened.



II.—Soak 3 parts of glue in 8 parts water, add 1﻿/﻿2 part hydrochloric acid and 3﻿/﻿4 part zinc vitriol and let this mixture boil several hours. Coat the floor and the back of the linoleum with this. Press the linoleum down uniformly and firmly and weight it for some time.


Glue For Attaching Gloss To Precious Metals.

—Sandarac varnish, 15 parts; marine glue, 5 parts; drying oil, 5 parts; white lead, 5 parts; Spanish white, 5 parts; turpentine, 5 parts. Triturate all to form a rather homogeneous paste. This glue becomes very hard and resisting.




Elastic Glue.

—Although elastic glue is less durable than rubber, and will not stand much heat, yet it is cheaper than rubber, and is not, like rubber affected by oil colors. Hence it is largely used for printing rollers and stamps. For stamps, good glue is soaked for 24 hours in soft water. The water is poured off, and the swollen glue is melted and mixed with glycerine and a little salicylic acid and cast into molds. The durability is increased by painting the mass with a solution of tannin, or, better, of bichromate of potassium. Printing rollers require greater firmness and elasticity. The mass for them once consisted solely of glue and vinegar, and their manufacture was very difficult. The use of glycerine has remedied this, and gives great elasticity without adhesiveness, and has removed the liability of moldiness. Swollen glue, which has been superficially dried, is fused with glycerine and cast into oil molds. Similar mixtures are used for casting plaster ornaments, etc., and give very sharp casts. A mass consisting of glue and glycerine is poured over the model in a box. When the mold is removed, it is painted with plaster outside and with boiled oil inside, and can then be used many times for making reproductions of the model.




Glue For Paper And Metal.

—A glue which will keep well and adhere tightly is obtained by diluting 1,000 parts by weight of potato starch in 1,200 parts by weight of water and adding 50 parts by weight of pure nitric acid. The mixture is kept in a hot place for 48 hours, taking care to stir frequently. It is afterwards boiled to a thick and transparent consistency, diluted with water if there is occasion, and then there are added in the form of a screened powder, 2 parts of sal ammoniac and 1 part of sulphur flowers.




Glue For Attaching Cloth Strips To Iron.

—Soak 500 parts of Cologne glue in the evening with clean cold water in a clean vessel; in the morning pour off the water, place the softened glue without admixture of water into a clean copper or enamel receptacle, which is put on a moderate low fire (charcoal or steam apparatus). During the dissolution the mass must be continually stirred with a wooden trowel or spatula. If the glue is too thick, it is thinned with diluted spirit, but not with water. As soon as the glue has reached the boiling point, about 50 parts of linseed oil varnish (boiled oil) is added to the mass with constant stirring. When the latter has been stirred up well, add 50 parts of powdered colophony and shake it into the mass with stirring, subsequently removing the glue from the fire. In order to increase the binding qualities and to guard against moisture, it is well still to add about 50 parts of isinglass, which has been previously cut {15} into narrow strips and placed, well beaten, in a vessel, into which enough spirit of wine has been poured to cover all. When dissolved, the last-named mass is added to the boiling glue with constant stirring. The adhesive agent is now ready for use and is employed hot, it being advisable to warm the iron also. Apply glue only to a surface equivalent to a single strip at a time. The strips are pressed down with a stiff brush or a wad of cloth.




Glue For Leather Or Cardboard.

—To attach leather to cardboard dissolve good glue (softened by spelling in water) with a little turpentine and enough water in an ordinary glue pot, and then having made a thick paste with starch in the proportion of 2 parts by weight, of starch powder for every 1 part, by weight, of dry glue, mix the compounds and allow the mixture to become cold before application to the cardboard.




For Wood, Glass, Cardboard, And All Articles Of A Metallic Or Mineral Character.

—Take boiled linseed oil 20 parts, Flemish glue 20 parts, hydrated lime 15 parts, powdered turpentine 5 parts, alum 5 parts acetic acid 5 parts. Dissolve the glue with the acetic acid, add the alum, then the hydrated lime, and finally the turpentine and the boiled linseed oil. Triturate all well until it forms a homogeneous paste and keep in well-closed flasks. Use like any other glue.




Glue For Uniting Metals With Fabrics.

—Cologne glue of good quality is soaked and boiled down to the consistency of that used by cabinetmakers. Then add, with constant stirring, sifted wood ashes until a moderately thick, homogeneous mass results. Use hot and press the pieces well together during the drying. For tinfoil, about 2 per cent of boracic acid should be added instead of the wood ashes.



Glue or Paste for Making Paper Boxes.—





	Chloral hydrate
	 5 parts



	Gelatin, white
	 8 parts



	Gum arabic
	 2 parts



	Boiling water
	30 parts









Mix the chloral, gelatin, and gum arabic in a porcelain container, pour the boiling water over the mixture and let stand for 1 day, giving it a vigorous stirring several times during the day. In cold weather this is apt to get hard and stiff, but this may be obviated by standing the container in warm water for a few minutes. This paste adheres to any surface whatever.


Natural Glue For Cementing Porcelain, Crystal Glass, Etc.

—The large shell snails which are found in vineyards have at the extremity of their body a small, whitish bladder filled with a substance of greasy and gelatinous aspect. If this substance extracted from the bladder is applied on the fragments of porcelain or any body whatever, which are juxtaposed by being made to touch at all parts, they acquire such adhesion that if one strives to separate them by a blow, they are more liable to break at another place than the cemented seam. It is necessary to give this glue sufficient time to dry perfectly, so as to permit it to acquire the highest degree of strength and tenacity.




Belt Glue.

—A glue for belts can be prepared as follows: Soak 50 parts of gelatin in water, pour off the excess of water, and heat on the water bath. With good stirring add, first, 5 parts, by weight, of glycerine, then 10 parts, by weight, of turpentine, and 5 parts, by weight, of linseed oil varnish and thin with water as required. The ends of the belts to be glued are cut off obliquely and warmed; then the hot glue is applied, and the united parts are subjected to strong pressure, allowing them to dry thus for 24 hours before the belts are used.




Chromium Glue For Wood, Paper, And Cloth.

—I.—(a) One-half pound strong glue (any glue if color is immaterial, white fish glue otherwise); soak 12 hours in 12 fluidounces of cold water. (b) One-quarter pound gelatin; soak 2 hours in 12 fluidounces cold water. (c) Two ounces bichromate of potassium dissolved in 8 fluidounces boiling water. Dissolve (a) after soaking, in a glue pot, and add (b). After (a) and (b) are mixed and dissolved, stir in (c). This glue is exceedingly strong, and if the article cemented be exposed to strong sunlight for 1 hour, the glue becomes perfectly waterproof. Of course, it is understood that the exposure to sunlight is to be made after the glue is thoroughly dry. The one objectionable feature of this cement is its color, which is a yellow-brown. By substituting chrome alum in place of the bichromate, an olive color is obtained.



II.—Use a moderately strong gelatin solution (containing 5 to 10 per cent of dry gelatin), to which about 1 part of acid chromate of potassium in solution is added to every 5 parts of gelatin. This mixture has the property of becoming insoluble by water through the action of sunlight under partial reduction of the chromic acid. {16}

Fireproof Glue.—





	Raw linseed oil
	8 parts



	Glue or gelatin
	1 part



	Quicklime
	2 parts









Soak the glue or gelatin in the oil for 10 to 12 hours, and then melt it by gently heating the oil, and when perfectly fluid stir in the quicklime until the whole mass is homogeneous, then spread out in layers to dry gradually, out of the sun’s rays. For use, reheat the glue in a glue pot in the ordinary way of melting glue.

Cements.

Under this heading will be found only cements for causing one substance to adhere to another. Cements used primarily as fillers, such as dental cements, will be found under Cements, Putties, etc.

Cutlers’ Cements for Fixing Knife Blades into Handles.—









	I.—
	Rosin
	4 pounds



	Beeswax
	1 pound



	Plaster of Paris or brickdust
	1 pound



	II.—
	Pitch
	5 pounds



	Wood ashes
	1 pound



	Tallow
	1 pound







III.—Rosin, 12; sulphur flowers, 3; iron filings, 5. Melt together, fill the handle while hot, and insert the instrument.

IV.—Plaster of Paris is ordinarily used for fastening loose handles. It is made into a moderately thick paste with water run into the hole in the head of the pestle, the handle inserted and held in place till the cement hardens. Some add sand to the paste, and claim to get better results.

V.—Boil together 1 part of caustic soda, 3 parts of rosin, and 5 parts of water till homogeneous and add 4 parts of plaster of Paris. The paste sets in half an hour and is but little affected by water.

VI.—Equal quantities of gutta percha and shellac are melted together and well stirred. This is best done in an iron capsule placed on a sandbath and heated over a gas furnace or on the top of a stove. The combination possesses both hardness and toughness, qualities that make it particularly desirable in mending mortars and pestles. In using, the articles to be cemented should be warmed to about the melting point of the mixture and retained in proper position until cool, when they are ready for use.









	VII.—
	Rosin
	600 parts by weight



	Sulphur
	150 parts by weight



	Iron filings
	250 parts by weight







Pour the mixture, hot, into the opening of the heated handle and shove in the knife likewise heated.

VIII.—Melt sufficient black rosin, and incorporate thoroughly with it one-fifth its weight of very fine silver sand. Make the pestle hot, pour in a little of the mixture, then force the handle well home, and set aside for a day before using.

IX.—Make a smooth, moderately soft paste with litharge and glycerine; fill the hole in the pestle with the cement, and firmly press the handle in place, keeping it under pressure for three or four days.



Cements For Stone.

—I.—An excellent cement for broken marble consists of 4 parts of gypsum and 1 part of finely powdered gum arabic. Mix intimately. Then with a cold solution of borax make into a mortarlike mass. Smear on each face of the parts to be joined, and fasten the bits of marble together. In the course of a few days the cement becomes very hard and holds very tenaciously. The object mended should not be touched for several days. In mending colored marbles the cement may be given the hue of the marble by adding the color to the borax solution.

II.—A cement which dries instantaneously, qualifying it for all sorts of repairing and only presenting the disadvantage of having to be freshly prepared each time, notwithstanding any subsequent heating, may be made as follows: In a metal vessel or iron spoon melt 4 to 5 parts of rosin (or preferably mastic) and 1 part of beeswax. This mixture must be applied rapidly, it being of advantage slightly to heat the surfaces to be united, which naturally must have been previously well cleaned.

III.—Slaked lime, 10 parts; chalk, 15 parts; kaolin, 5 parts; mix, and immediately before use stir with a corresponding amount of potash water glass.

IV.—Cement on Marble Slabs.—The whole marble slab is thoroughly warmed and laid face down upon a neatly cleaned planing bench upon which a woolen cloth is spread so as not to injure the polish of the slab. Next apply to the slab very hot, weak glue and quickly sift hot plaster of Paris on the glue in a thin even layer, stirring the plaster rapidly into the applied glue by means of a strong spatula, so that a uniform glue-plaster coating is formed on the warm slab. Before this has time to harden tip the respective piece of furniture on the slab. The frame, likewise warmed, will adhere very firmly to the slab after two days. Besides, this process has the advantage of great cleanliness. {17}

V.—The following is a recipe used by marble workers, and which probably can be used to advantage: Flour of sulphur, 1 part; hydrochlorate of ammonia, 2 parts; iron filings, 16 parts. The above substances must be reduced to a powder, and securely preserved in closely stoppered vessels. When the cement is to be employed, take 20 parts very fine iron filings and 1 part of the above powder; mix them together with enough water to form a manageable paste. This paste solidifies in 20 days and becomes as hard as iron. A recipe for another cement useful for joining small pieces of marble or alabaster is as follows: Add 1﻿/﻿2 pint of vinegar to 1﻿/﻿2 pint skimmed milk; mix the curd with the whites of 5 eggs, well beaten, and sufficient powdered quicklime sifted in with constant stirring so as to form a paste. It resists water and a moderate degree of heat.

VI.—Cement for Iron and Marble.—For fastening iron to marble or stone a good cement is made as follows: Thirty parts plaster of Paris, 10 parts iron filings, 1﻿/﻿2 part sal ammoniac mixed with vinegar to a fluid paste fresh for use.


Cement For Sandstones.

—One part sulphur and 1 part rosin are melted separately; the melted masses are mixed and 3 parts litharge and 2 parts ground glass stirred in. The latter ingredients must be perfectly dry, and have been well pulverized and mixed previously.

Equally good cement is obtained by melting together 1 part pitch and 1﻿/﻿10 part wax, and mixing with 2 parts brickdust.

The stones to be cemented, or between the joints of which the putty is to be poured, must be perfectly dry. If practicable, they should be warmed a little, and the surfaces to which the putty is to adhere painted with oil varnish once or twice. The above two formulæ are of especial value in case the stones are very much exposed to the heat of the sun in summer, as well as to cold, rain, and snow in winter. Experience has shown that in these instances the above-mentioned cements give better satisfaction than the other brands of cement.

Cements for Attaching Objects to Glass.—





	Rosin
	1 part



	Yellow wax
	2 parts









Melt together.


To Attach Copper To Glass.

—Boil 1 part of caustic soda and 3 parts of colophony in 5 parts of water and mix with the like quantity of plaster of Paris. This cement is not attacked by water, heat, and petroleum. If, in place of the plaster of Paris, zinc white, white lead, or slaked lime is used, the cement hardens more slowly.


To Fasten Brass Upon Glass.

—Boil together 1 part of caustic soda, 3 parts of rosin, 3 parts of gypsum, and 5 parts of water. The cement made in this way hardens in about half an hour, hence it must be applied quickly. During the preparation it should be stirred constantly. All the ingredients used must be in a finely powdered state.


Uniting Glass With Horn.

—(1) A solution of 2 parts of gelatin in 20 parts water is evaporated up to one-sixth of its volume and 1﻿/﻿3 mastic dissolved in 1﻿/﻿2 spirit added and some zinc white stirred in. The putty is applied warm; it dries easily and can be kept a long time. (2) Mix gold size with the equal volume of water glass.

To Cement Glass To Iron.—









	I.—
	Rosin
	5 ounces



	Yellow wax
	1 ounce



	Venetian red
	1 ounce







Melt the wax and rosin on a water bath and add, under constant stirring, the Venetian red previously well dried. Stir until nearly cool, so as to prevent the Venetian red from settling to the bottom.









	II.—
	Portland cement
	2 ounces



	Prepared chalk
	1 ounce



	Fine sand
	1 ounce



	Solution of sodium silicate enough to form a semi-liquid paste.



	III.—
	Litharge
	2 parts



	White lead
	1 part







Work into a pasty condition by using 3 parts boiled linseed oil, 1 part copal varnish.


Celluloid Cements.

—I.—To mend broken draughting triangles and other celluloid articles, use 3 parts alcohol and 4 parts ether mixed together and applied to the fracture with a brush until the edges become warm. The edges are then stuck together, and left to dry for at least 24 hours.

II.—Camphor, 1 part; alcohol, 4 parts. Dissolve and add equal quantity (by weight) of shellac to this solution.

III.—If firmness is desired in putting celluloid on wood, tin, etc., the following gluing agent is recommended, viz.: A compound of 2 parts shellac, 3 parts spirit of camphor, and 4 parts strong alcohol. {18}









	IV.—
	Shellac
	2 ounces



	Spirits of camphor
	2 ounces



	Alcohol, 90 per cent
	6 to 8 ounces







V.—Make a moderately strong glue or solution of gelatin. In a dark place or a dark room mix with the above a small amount of concentrated solution of potassium dichromate. Coat the back of the label, which must be clean, with a thin layer of the mixture. Strongly press the label against the bottle and keep the two in close contact by tying with twine or otherwise. Expose to sunlight for some hours; this causes the cement to be insoluble even in hot water.









	VI.—
	Lime
	av. oz. 1



	White of egg
	av. oz. 2 1﻿/﻿2



	Plaster of Paris
	av. oz. 5 1﻿/﻿2



	Water
	fl. oz. 1







Reduce the lime to a fine powder; mix it with the white of egg by trituration, forming a uniform paste. Dilute with water, rapidly incorporate the plaster of Paris, and use the cement immediately. The surfaces to be cemented must first be moistened with water so that the cement will readily adhere. The pieces must be firmly pressed together and kept in this position for about 12 hours.


Cementing Celluloid And Hard-rubber Articles.

—I.—Celluloid articles can be mended by making a mixture composed of 3 parts of alcohol and 4 parts of ether. This mixture should be kept in a well-corked bottle, and when celluloid articles are to be mended, the broken surfaces are painted over with the alcohol and ether mixture until the surfaces soften: then press together and bind and allow to dry for at least 24 hours.

II.—Dissolve 1 part of gum camphor in 4 parts of alcohol; dissolve an equal weight of shellac in such strong camphor solution. The cement is applied warm and the parts united must not be disturbed until the cement is hard. Hard-rubber articles are never mended to form a strong joint.

III.—Melt together equal parts of gutta percha and real asphaltum. The cement is applied hot, and the broken surfaces pressed together and held in place while cooling.

Sign-letter Cements.—









	I.—
	Copal varnish
	15 parts



	Drying oil
	 5 parts



	Turpentine (spirits)
	 3 parts



	Oil of turpentine
	 2 parts



	Liquefied glue
	 5 parts







Melt all together on a water bath until well mixed, and then add 10 parts slaked lime.

II.—Mix 100 parts finely powdered white litharge with 50 parts dry white lead, knead together 3 parts linseed oil varnish and 1 part copal varnish into a firm dough. Coat the side to be attached with this, removing the superfluous cement. It will dry quickly and become very hard.









	III.—
	Copal varnish
	15 parts



	Linseed-oil varnish
	 5 parts



	Raw turpentine
	 3 parts



	Oil of turpentine
	 2 parts



	Carpenters’ glue, dissolved in water
	 5 parts



	Precipitated chalk
	10 parts



	IV.—
	Mastic gum
	 1 part



	Litharge, lead
	 2 parts



	White lead
	 1 part



	Linseed oil
	 3 parts







Melt together to a homogeneous mass. Apply hot. To make a thorough and reliable job, the letters should be heated to at least the temperature of the cement.


To Fix Gold Letters, Etc., Upon Glass.

—I.—The glass must be entirely clean and polished, and the medium is prepared in the following manner: One ounce fish glue or isinglass is dissolved in water so that the latter covers the glue. When this is dissolved a quart of rectified spirit of wine is added, and enough water is poured in to make up one-quarter the whole. The substance must be kept well corked.

II.—Take 1﻿/﻿2 quart of the best rum and 1﻿/﻿4 ounce fish glue, which is dissolved in the former at a moderate degree of heat. Then add 1﻿/﻿2 quart distilled water, and filter through a piece of old linen. The glass is laid upon a perfectly level table and is covered with this substance to the thickness of 1﻿/﻿8 inch, using a clean brush. Seize the gold leaf with a pointed object and place it smoothly upon the prepared mass, and it will be attracted by the glass at once. After 5 minutes hold the glass slightly slanting so that the superfluous mass can run off, and leave the plate in this position for 24 hours, when it will be perfectly dry. Now trace the letters or the design on a piece of paper, and perforate the lines with a thick needle, making the holes 1﻿/﻿16 inch apart. Then place the perforated paper upon the surface of the glass, and stamp the tracery on with powdered chalk. The paper pattern is then carefully removed, and the accurate design will remain upon the gold. The outlines are now filled out with an oily gold mass, mixed with a little chrome orange and diluted with boiled oil or turpentine. When all is dry the superfluous gold is washed off {19} with water by means of a common rag. The back of the glass is then painted with a suitable color.


Attaching Enamel Letters To Glass.

—To affix enamel letters to glass, first clean the surface of the glass perfectly, leaving no grease or sticky substance of any kind adhering to the surface. Then with a piece of soap sketch the outlines of the design. Make the proper division of the guide lines, and strike off accurately the position each letter is to occupy. Then to the back of the letters apply a cement made as follows: White lead ground in oil, 2 parts; dry white lead, 3 parts. Mix to a soft putty consistency with good copal varnish.

With a small knife or spatula apply the cement to the back of the letters, observing especial care in getting the mixture well and uniformly laid around the inside edges of the letter. In attaching the letters to the glass make sure to expel the air from beneath the characters, and to do this, work them up and down and sidewise. If the weather be at all warm, support the letters while drying by pressing tiny beads of sealing wax against the glass, close to the under side or bottom of the letters. With a putty knife, keenly sharpened on one edge, next remove all the surplus cement. Give the letters a hard, firm pressure against the glass around all edges to securely guard against the disruptive attacks of moisture.

The seepage of moisture beneath the surface of the letters is the main cause of their early detachment from the glass.

The removal of the letters from the glass may be effected by applying turpentine to the top of the characters, allowing it to soak down and through the cement. Oxalic acid applied in the same way will usually slick the letters off in a trice.


Cement For Porcelain Letters.

—Slake 15 parts of fresh quicklime in 20 parts of water. Melt 50 parts of caoutchouc and 50 parts of linseed-oil varnish together, and bring the mixture to a boil. While boiling, pour the liquid on the slaked lime, little by little, under constant stirring. Pass the mixture, while still hot, through muslin, to remove any possible lumps, and let cool. It takes the cement 2 days to set completely, but when dry it makes a joint that will resist a great deal of strain. By thinning the mixture down with oil of turpentine, a brilliant, powerfully adhesive varnish is obtained.


Water-glass Cements.

—I.—Water glass (sodium of potassium silicate), which is frequently recommended for cementing glass, does not, as is often asserted, form a vitreous connection between the joined surfaces; and, in fact, some of the commercial varieties will not even dry, but merely form a thick paste, which has a strong affinity for moisture. Good 30° B. water glass is, however, suitable for mending articles that are exposed to heat, and is best applied to surfaces that have been gently warmed; when the pieces are put together they should be pressed warmly, to expel any superfluous cement, and then heated strongly.

To repair cracked glasses or bottles through which water will leak, water glasses may be used, the application being effected in the following easy manner: The vessel is warmed to induce rarefaction of the internal air, after which the mouth is closed, either by a cork in the case of bottles, or by a piece of parchment or bladder if a wide-mouthed vessel is under treatment.

While still hot, the outside of the crack is covered with a little glass, and the vessel set aside to cool, whereupon the difference between the pressure of the external and internal air will force the cement into the fissure and close it completely. All that is then necessary is to take off the cover and leave the vessel to warm for a few hours. Subsequently rinse it out with lime water, followed by clean water, and it will then hold any liquid, acids and alkaline fluids alone excepted.

II.—When water glass is brought into contact with calcium chloride, a calcium silicate is at once formed which is insoluble in water. It seems possible that this reaction may be used in binding together masses of sand, etc. The process indicated has long been used in the preservation of stone which has become “weathered.” The stone is first brushed with the water glass and afterwards with a solution of calcium chloride. The conditions here are of course different.

Calcium chloride must not be confounded with the so-called “chloride of lime” which is a mixture of calcium hypochlorite and other bodies.


To Fasten Paper Tickets To Glass.

—To attach paper tickets to glass, the employment of water glass is efficacious. Care should be taken to spread this product on the glass and not on the paper, and then to apply the paper dry, which should be done immediately. When the solution is dry the paper cannot be {20} detached. The silicate should be somewhat diluted. It is spread on the glass with a rag or a small sponge.

Jewelers’ Cements.

Jewelers and goldsmiths require, for the cementing of genuine and colored gems, as well as for the placing of colored folio under certain stones, very adhesive gluing agents, which must, however, be colorless. In this respect these are distinguished chiefly by the so-called diamond cement and the regular jewelers’ cement. Diamond cement is much esteemed by jewelers for cementing precious stones and corals, but may also be employed with advantage for laying colored fluxes of glass on white glass. The diamond cement is of such a nature as to be able to remain for some time in contact with water without becoming soft. It adheres best between glass or between precious stones. It is composed as follows: Isinglass 8 parts, gum ammoniac 1 part, galbanum 1 part, spirit of wine 4 parts. Soak the isinglass in water with admixture of a little spirit of wine and add the solution of the gums in the remainder of the spirit of wine. Before use, heat the diamond cement a little so as to soften it. Jewelers’ cement is used for similar purposes as is the diamond cement, and is prepared from: Isinglass (dry) 10 parts, mastic varnish 5 parts. Dissolve the isinglass in very little water, adding some strong spirit of wine. The mastic varnish is prepared by pouring a mixture of highly rectified spirit of wine and benzine over finely powdered mastic and dissolving it in the smallest possible quantity of liquid. The two solutions of isinglass and mastic are intimately ground together in a porcelain dish.


Armenian Cement.

—The celebrated “Armenian” cement, so called formerly used by Turkish and Oriental jewelers generally, for setting precious stones, “facing diamonds,” rubies, etc., is made as follows:





	Mastic gum
	 10 parts



	Isinglass (fish glue)
	 20 parts



	Gum ammoniac
	  5 parts



	Alcohol absolute
	 60 parts



	Alcohol, 50 per cent
	 35 parts



	Water
	100 parts









Dissolve the mastic in the absolute alcohol; dissolve, by the aid of gentle heat, on the water bath, the isinglass in the water, and add 10 parts of the dilute alcohol. Now dissolve the ammoniacum in the residue of the dilute alcohol. Add the first solution to the second, mix thoroughly by agitation and then add the solution of gum ammoniac and stir well in. Finally put on the water bath, and keeping at a moderate heat, evaporate the whole down to 175 parts.


Cement For Enameled Dials.

—The following is a good cement for enameled dials, plates, or other pieces: Grind into a fine powder 2 1﻿/﻿2 parts of dammar rosin and 2 1﻿/﻿2 parts of copal, using colorless pieces if possible. Next add 2 parts of Venetian turpentine and enough spirit of wine so that the whole forms a thick paste. To this grind 3 parts of the finest zinc white. The mass now has the consistency of prepared oil paint. To remove the yellow tinge of the cement add a trifle of Berlin blue to the zinc white. Finally, the whole is heated until the spirit of wine is driven off and a molten mass remains, which is allowed to cool and is kept for use. Heat the parts to be cemented.


Watch-lid Cement.

—The hardest cement for fixing on watch lids is shellac. If the lids are exceedingly thin the engraving will always press through. Before cementing it on the inside of the lid, in order not to injure the polish, it is coated with chalk dissolved in alcohol, which is first allowed to dry. Next melt the shellac on the stick, heat the watch lid and put it on. After the engraving has been done, simply force the lid off and remove the remaining shellac from the latter by light tapping. If this does not remove it completely lay the lid in alcohol, leaving it therein until all the shellac has dissolved. All that remains to be done now is to wash out the watch lid.


Jewelers’ Glue Cement.

—Dissolve on a water bath 50 parts of fish glue in a little 95-per-cent alcohol, adding 4 parts, by weight, of gum ammoniac. On the other hand, dissolve 2 parts, by weight, of mastic in 10 parts, by weight, of alcohol. Mix these two solutions and preserve in a well-corked flask. For use it suffices to soften it on the water bath.

Casein Cements.—









	I.—
	Borax
	 5 parts



	Water
	95 parts



	Casein, sufficient quantity.







Dissolve the borax in water and incorporate enough casein to produce a mass of the proper consistency.

II.—The casein is made feebly alkaline by means of soda or potash lye and {21} then subjected for about 24 hours to a temperature of 140° F. Next follow the customary admixture, such as lime and water glass, and finally, to accomplish a quicker resinification, substances containing tannin are added. For tannic admixtures to the partially disintegrated casein, slight quantities—about 1 per cent—of gallic acid, cutch, or quercitannic acid are employed. The feebly alkaline casein cement containing tannic acid is used in the well-known manner for the gluing together of wood.


For Metals.

—Make a paste with 16 ounces casein, 20 ounces slaked lime, and 20 ounces of sand, in water.


For Glass.

—I.—Dissolve casein in a concentrated solution of borax.

II.—Make a paste of casein and water glass.


Pasteboard And Paper Cement.

—I.—Let pure glue swell in cold water; pour and press off the excess; put on the water bath and melt. Paper or other material cemented with this is then immediately, before the cement dries, submitted to the action of formaldehyde and dried. The cement resists the action of water, even hot.

II.—Melt together equal parts of good pitch and gutta percha. To 9 parts of this mass add 3 parts of boiled linseed oil and 1﻿/﻿5 part litharge. The heat is kept up until, with constant stirring, an intimate union of all the ingredients has taken place. The mixture is diluted with a little benzine or oil of turpentine and applied while still warm. The cement is waterproof.

III.—The National Druggist says that experience with pasting or cementing parchment paper seems to show that about the best agent is casein cement, made by dissolving casein in a saturated aqueous solution of borax.

IV.—The following is recommended for paper boxes:





	Chloral hydrate
	 5 parts



	Gelatin, white
	 8 parts



	Gum arabic
	 2 parts



	Boiling water
	30 parts









Mix the chloral, gelatin, and gum arabic in a porcelain container, pour the boiling water over the mixture and let stand for 1 day, giving it a vigorous stirring several times during the day. In cold weather this is apt to get hard and stiff, but this may be obviated by standing the container in warm water for a few minutes. This paste adheres to any surface whatever.


Waterproof Cements For Glass, Stoneware, And Metal.

—I.—Make a paste of sulphur, sal ammoniac, iron filings, and boiled oil.

II.—Mix together dry: Whiting, 6 pounds; plaster of Paris, 3 pounds; sand, 3 pounds; litharge, 3 pounds; rosin, 1 pound. Make to a paste with copal varnish.

III.—Make a paste of boiled oil, 6 pounds; copal, 6 pounds; litharge, 2 pounds; white lead, 1 pound.

IV.—Make a paste with boiled oil, 3 pounds; brickdust 2 pounds; dry slaked lime, 1 pound.

V.—Dissolve 93 ounces of alum and 93 ounces of sugar of lead in water to concentration. Dissolve separately 152 ounces of gum arabic in 25 gallons of water, and then stir in 62 1﻿/﻿2 pounds of flour. Then heat to a uniform paste with the metallic salts, but take care not to boil the mass.

VI.—For Iron and Marble to Stand in Heat.—In 3 pounds of water dissolve first, 1 pound water glass and then 1 pound of borax. With the solution make 2 pounds of clay and 1 pound of barytes, first mixed dry, to a paste.

VII.—Glue to Resist Boiling Water.—Dissolve separately in water 55 pounds of glue and a mixture of 40 pounds of bichromate and 5 pounds of alum. Mix as wanted.

VIII. (Chinese Glue).—Dissolve shellac in 10 times its weight of ammonia.

IX.—Make a paste of 40 ounces of dry slaked lime 10 ounces of alum, and 50 ounces of white of egg.









	X.—
	Alcohol
	1,000 parts



	Sandarac
	   60 parts



	Mastic
	   60 parts



	Turpentine oil
	   60 parts







Dissolve the gums in the alcohol and add the oil and stir in. Now prepare a solution of equal parts of glue and isinglass, by soaking 125 parts of each in cold water until it becomes saturated, pouring and pressing off the residue, and melting on the water bath. This should produce a volume of glue nearly equal to that of the solution of gums. The latter should, in the meantime, have been cautiously raised to the boiling point on the water bath, and then mixed with the hot glue solution.

It is said that articles united with this substance will stand the strain of cold water for an unlimited time, and it takes hot water even a long time to affect it. {22}









	XI.—
	Burgundy pitch
	6 parts



	Gutta percha
	1 part



	Pumice stone, in fine powder
	3 parts







Melt the gutta percha very carefully add the pumice stone, and lastly the pitch, and stir until homogeneous.

Use while still hot. This cement will withstand water and dilute mineral acids.

Leather And Rubber Cements.

I.—Use a melted mixture of gutta percha and genuine asphalt, applied hot. The hard-rubber goods must be kept pressed together until the cement has cooled.

II.—A cement which is effective for cementing rubber to iron and which is especially valuable for fastening rubber bands to bandsaw wheels is made as follows: Powdered shellac, 1 part; strong water of ammonia, 10 parts. Put the shellac in the ammonia water and set it away in a tightly closed jar for 3 or 4 weeks. By that time the mixture will become a perfectly liquid transparent mass and is then ready for use. When applied to rubber the ammonia softens it, but it quickly evaporates, leaving the rubber in the same condition as before. The shellac clings to the iron and thus forms a firm bond between the iron and the rubber.









	III.—
	Gutta percha white
	 1 drachm



	Carbon disulphide
	 1 ounce



	Dissolve, filter, and add:



	India rubber
	15 grains



	Dissolve.








Cement For Metal On Hard Rubber.

—I.—Soak good Cologne glue and boil down so as to give it the consistency of joiners’ glue, and add with constant stirring, enough sifted wood ashes until a homogeneous, moderately thick mass results. Use warm and fit the pieces well together while drying.


How To Unite Rubber And Leather.

—II.—Roughen both surfaces, the leather and the rubber, with a sharp glass edge; apply to both a diluted solution of gutta percha in carbon bisulphide and let this solution soak into the material. Then press upon each surface a skin of gutta percha 1﻿/﻿10 of an inch in thickness between rolls. The two surfaces are now united in a press, which should be warm but not hot. This method should answer in all cases in which it is applicable. The other prescription covers cases in which a press cannot be used. Cut 30 parts of rubber into small pieces, and dissolve it in 140 parts of carbon bisulphide, the vessel being placed on a water bath of 30° C. (86° F.). Further, melt 10 parts of rubber with 15 of colophony, and add 35 parts of oil of turpentine. When the rubber has been completely dissolved, the two liquids may be mixed. The resulting cement must be kept well corked.


To Fasten Rubber To Wood.

—I.—Make a cement by macerating virgin gum rubber, or as pure rubber as can be had, cut in small pieces, in just enough naphtha or gasoline to cover it. Let it stand in a very tightly corked or sealed jar for 14 days, or a sufficient time to become dissolved, shaking the mixture daily.

II.—Dissolve pulverized gum shellac, 1 ounce, in 9 1﻿/﻿2 ounces of strong ammonia. This of course must be kept tightly corked. It will not be as elastic as the first preparation.

III.—Fuse together shellac and gutta percha in equal weights.









	IV.—
	India rubber
	 8 ounces



	Gutta percha
	 4 ounces



	Isinglass
	 2 ounces



	Bisulphide of carbon
	32 ounces



	V.—
	India rubber
	 5 ounces



	Gum mastic
	 1 ounce



	Chloroform
	 3 ounces



	VI.—
	Gutta percha
	16 ounces



	India rubber
	 4 ounces



	Pitch
	 4 ounces



	Shellac
	 1 ounce



	Linseed oil
	 1 ounce







Amalgamate by heat.

VII.—Mix 1 ounce of oil of turpentine with 10 ounces of bisulphide of carbon in which as much gutta percha as possible has been dissolved.

VIII.—Amalgamate by heat:





	Gutta percha
	100 ounces



	Venice turpentine
	 80 ounces



	Shellac
	  8 ounces



	India rubber
	  2 ounces



	Liquid storax
	 10 ounces









IX.—Amalgamate by heat:





	India rubber
	100 ounces



	Rosin
	 15 ounces



	Shellac
	 10 ounces









Then dissolve in bisulphide of carbon.

X.—Make the following solutions separately and mix:









	(a)
	India rubber
	  5 ounces



	Chloroform
	140 ounces



	(b)
	India rubber
	  5 ounces



	Rosin
	  2 ounces



	Venice turpentine
	  1 ounce



	Oil of turpentine
	 20 ounces







{23}

Cement for Patching Rubber Boots and Shoes.—









	I.—
	India rubber, finely chopped
	100 parts



	Rosin
	 15 parts



	Shellac
	 10 parts



	Carbon disulphide, q. s. to dissolve.







This will not only unite leather to leather, india rubber, etc., but will unite rubber to almost any substance.









	II.—
	Caoutchouc, finely cut
	 4 parts



	India rubber, finely cut
	 1 part



	Carbon disulphide
	32 parts







Dissolve the caoutchouc in the carbon disulphide, add the rubber, let macerate a few days, then mash with a palette knife to a smooth paste. The vessel in which the solution is made in both instances above must be kept tightly closed, and should have frequent agitations.

III.—Take 100 parts of crude rubber or caoutchouc, cut it up in small bits, and dissolve it in sufficient carbon bisulphide, add to it 15 parts of rosin and 10 parts of gum lac. The user must not overlook the great inflammability and exceedingly volatile nature of the carbon bisulphide.

Tire Cements.—









	I.—
	India rubber
	15 grams



	Chloroform
	 2 ounces



	Mastic
	   1﻿/﻿2 ounce







Mix the india rubber and chloroform together, and when dissolved, the mastic is added in powder. It is then allowed to stand a week or two before using.

II.—The following is recommended as very good for cementing pneumatic tires to bicycle wheels:




	Shellac
	 1 ounce



	Gutta percha
	 1 ounce



	Sulphur
	45 grains



	Red lead
	45 grains







Melt together the shellac and gutta percha, then add, with constant stirring, the sulphur and red lead. Use while hot.









	III.—
	Raw gutta percha
	16 ounces



	Carbon bisulphide
	72 ounces



	Eau de Cologne
	 2 2﻿/﻿3 ounces







This cement is the subject of an English patent and is recommended for patching cycle and motor tires, insulating electric wires, etc.

IV.—A good thick shellac varnish with which a small amount of castor oil has been mixed will be found a very excellent bicycle rim cement. The formula recommended by Edel is as follows:




	Shellac
	1 pound



	Alcohol
	1 pint



	Mix and dissolve, then add:



	Castor oil
	  1﻿/﻿2 ounce







The castor oil prevents the cement from becoming hard and brittle.

A cement used to fasten bicycle tires may be made by melting together at a gentle heat equal parts of gutta percha and asphalt. Apply hot. Sometimes a small quantity each of sulphur and red lead is added (about 1 part of each to 20 parts of cement).

Cements For Leather.—









	I.—
	Gutta percha
	20 parts



	Syrian asphalt, powdered
	20 parts



	Carbon disulphide
	50 parts



	Oil of turpentine
	10 parts







The gutta percha, shredded fine, is dissolved in the carbon disulphide and turpentine oil. To the solution add the asphalt and set away for several days, or until the asphalt is dissolved. The cement should have the consistency of honey. If the preparation is thinner than this let it stand, open, for a few days. Articles to be patched should first be washed with benzine.









	II.—
	Glue
	1 ounce



	Starch paste
	2 ounces



	Turpentine
	1 drachm



	Water, a sufficient quantity.







Dissolve the glue in sufficient water with heat; mix the starch paste with water; add the turpentine, and finally mix with the glue while hot.

III.—Soak for one day 1 pound of common glue in enough water to cover, and 1 pound of isinglass in ale droppings. Then mix together and heat gently until boiling. At this point add a little pure tannin and keep boiling for an hour. If the glue and isinglass when mixed are too thick, add water. This cement should be used warm and the jointed leather pressed tightly together for 12 hours.

IV.—A waterproof cement for leather caoutchouc, or balata, is prepared by dissolving gutta percha, caoutchouc, benzoin, gum lac, mastic, etc., in some convenient solvent like carbon disulphide, chloroform, ether, or alcohol. The best solvent, however, in the case of gutta percha, is carbon disulphide and ether for mastic. The most favorable proportions are as follows: Gutta percha, 200 to 300 parts to 100 parts of the solvent, and 75 to 85 parts of mastic to 100 parts of ether. From 5 to 8 parts of the former solution are mixed with 1 {24} part of the latter, and the mixture is then boiled on the water bath, or in a vessel fitted with a water jacket.

V.—Make a solution of 200 to 300 parts of caoutchouc, gutta percha, india rubber, benzoin, or similar gum, in 1,000 parts of carbon disulphide, chloroform, ether, or alcohol, and of this add 5 to 8 parts to a solution of mastic (75 to 125 parts) in ether 100 parts, of equal volume and boil together. Use hot water as the boiling agent, or boil very cautiously on the water bath.

VI.—Forty parts of aluminum acetate, 10° B., 10 parts of glue, 10 parts of rye flour. These materials are either to be simultaneously mixed and boiled, or else the glue is to be dissolved in the aluminum acetate, and the flour stirred into the solution. This is an
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