Access and Egress (Ease of ) 226

Aetna Spring and Axle Company, Bridgeport, CT 68, 99, 100
Advance Gear Manufacturing Co., Shenandoah, PA 157
Akron-Selle Co. 69

Akron Wagon (Selle Gear Co.) 118

Allen, T. H., Corry, PA 99

American Chief (Cleveland Spring Co.) 78

America Gear & Spring Co., Buffalo, NY 134
American Queen Spring Co., Atlanta, GA 106
American Queen Spring Co., Cincinnati, OH 85
American Steel Gear Co., Toledo, OH 135

Ansted Spring & Axle Co. 69

Arlington (Cleveland Spring Co.) 78, 108

J. B. Armstrong Manufacturing Co., Flint, M|l 126, 191
Atkinson’s Nationa Side Spring 135, 157

Atkinson Torsion Spring 87, 106, 126

Aubry, Lee J. 109, 164, 176

Automatic Gear 109, 137

Auxiliary Spring 110

Avery Wagon Works, North Brookfield, NY 103, 196
H. H. Babcock & Sons, Mfrs. Watertown, NY 105
Seldon A. Bailey 89, 105, 108, 155, 161

Barry Wagon and Carriage MFG. Co., Vapariso, IN
Barry, Michael, Vaparaiso, IN 105, 130

Bartholomew & Co., New Haven, CT 132



Samuel N. Beecher, Bridgeport & Milford, CT 82, 102, 126
C. A. Behlen & Co., Cincinnati, OH 85, 106

Bellamy Company, New York, NY Hub June 1894

Benezet & Company, Philadelphia, PA 76, 101, 102, 126, 149, 158
Bett’ s patent weighing machine 5

Betts Spring Co., San Francisco, CA 71

Bibliographies 36, 39, 46, 48, 241, 243

Bishop, Joseph A., Nashville, TN 105, 152, 190

Black, Peter, Cleveland, OH 103, 113

Blakeman patent gear 108, 134

C. M. Blydenburgh, Riverhead, NY 89, 106, 130

Bolt Diameters 236

Bolt Holes 235

Bonanza gear (Groton Spring Co.) 108, 137

Boughton Spring Company, Mansfield, OH 79, 109, 163
Bradlee, Hastings & Co., Boston, MA 193

Bradley & Co., Syracuse, NY 107, 118

Bradley & Woodruff, Rahway, NJ 82

Breaking of Springs 210-213

J. B. Brewster & Company, New York, NY 97, 99, 100, 101, 112, 119, 126, 140, 142, 146, 148
Bridgeport Spring Company, Bridgeport, CT 62

Brown, Calvin M. 154

George M. Brown & Company, Syracuse, NY 109, 117
Brown Carriage Co., New London, CT 90, 108

Buckland Patent Buggy Gear, Tulare City, CA 129



Buffalo Carriage Company, Buffalo, NY 105, 107, 153, 179
Buggy springs 8, 40

Burrows & Co., Hughesville, PA 98

C-spring 2, 8, 21, 171-176, 227, 230, 240

Chas. S. Caffrey, Camden, NJ & Philadelphia, PA 102, 207
Cantle, Gordon S. 238-241

Canton Spring Company, Canton, Ohio 141, 190

Carncross, Joseph 62

Carpenter’s Patent Side-Bar Spring 148

Carroll & Downham Spring & Gear Co., Hillsboro, OH 191
Carrying Capacity 171, 222, 231

Carter, Egbert P. 129

Carter, E. P., Arcade, NY 104, 157

Castle Carriage Co., Titusville, PA 109

Cee-spring see C-spring

Central Park Springs, Poughkeepsie, NY 88, 108

E. Chamberlin & Sons, Troy NY 101, 126, 150

Champion Gear Co., NY 104, 106, 129, 157

Cincinnati Spring Co., Cincinnati, OH 78, 191

Clark, Daniel Kinnear 30

J. L. Clark & Son, Oshkosh, WI 84, 105

Cleaning Rust from Springs 214, 215

Cleveland Spring Company, Cleveland, OH 78, 86, 90, 107, 108
Climax combination spring wagon (Thompson & Hayward) 84

Clipsfor Springs 24, 146, 198-206



Cobb, John J., Grand Rapids, M1 103, 126, 150
Columbus Buggy Company, Columbus, OH 64, 86, 93, 100, 103, 104, 126
Concord spring 98, 126

Concord Spring Works, Concord, NH 76

Cook, Eugene, Patent Coil Spring 108, 136, 179
Cooper Gear 128

Compensating Springs 166

Couplings for Springs 206-207

Coward, T. 16

Crescent Spring 182

Crescent Spring Co., Torrington, CT 104, 181
Crosby Coil Springs 107, 109, 179

Croshy, Gilzinger & Company, Rondout, NY 83
Cross Springs 140, 142, 147

Crowe Spring Company, Mt. Gilead, OH 107
Crowe Spring Mfg. Co., South Park, KS 155
Cummings, John, Columbus, OH 109, 137
Cunningham, James, Rochester, NY 126

Curricle spring 21,

H. M. Curtis & Company, Y psilanti, MI 101, 160
Curvature of Springs 239

Cushion spring (Cincinnati Spring Co.) 78

A. A.Dart & Company, New Haven, CT 86, 102, 126
Dayton Buggy Works, Dayton, OH 114

Dayton Malleable Iron Company, Dayton, OH 206



Dayton Queen, Dayton, OH 104

Delany, Newark, NJ 63

Defectsin Springs 7

Deflection 30, 36, 37, 43, 59

Dennett Spring 229-230

Derby Spring (S. W. Snodgrass) 108

Dexter Spring Company, Hulton, PA 80, 92, 100, 101, 106, 113, 126, 133
DeWitt Nyce & Co., Belvidere, NJ 103

Diller, Jacob W., Decatur, IL 105

Dimensions of springs 25

Doland & Sherb, Sacramento, CA 101, 126, 127

Double Center Spring Gear Company, Middlebury, IN 105, 129
Double-elbow spring 3, 21, 226

Double Elliptic Springs 183

Double-suspension vehicle springs 10

Draught of carriages and springs 33

Dudley, R. 102

Dummy C Spring 99

Duplex Spring Company, Belvidere, NJ 103, 116, 126, 150
Durability 226

Dusenbury & Van Duser 145, 146

Earsfor Springs 198

Easy Wagon Gear Company, Detroit, MI 133

Edgeworth, Richard Lovell 20, 33

Elastic strength of spring 30, 36, 37, 43



Elliptic Spring 3, 8, 122, 124, 183, 184, 188, 189, 222-224,
Emery, D. H., Oswego, NY 104, 109, 135

Empire Cross-Spring Company, Horndllsville, NY 92, 102, 159, 161
Enders, Jospeh, Louisville, KY 101

Evans, Atwater & Evans 68

John Evans, Philadelphia, PA 6, 7

Evans Torsion 126, 149

Experiments 34

Fancher Spring Company, Canton, CT 107, 155, 180
Fatigue see Stress

Felton, William 2, 5

Wm. Fenstermacher, Shippensburg, PA 149

Ferris Bros., New Haven, CT 99

Ferry Bros., New Haven, CT 82

Fetzer, James J., Columbiana, OH 107, 152

Fisher Gear 137

Fitch Gear Company, Rome, NY 134

Fitting Springs on Axles 183, 184

Five Springs 226, 229

Fixing see Setting of Springs

Flexibility 30, 36, 37, 43, 44

Foggett, John S. 20

Ford & Fellows, Rockford, IL 103, 160

F. G. Ford, Roxborough, PA 85

Forsberg Spring & Gear Co., Rome, NY 91



Fort Plain Spring and Axle Works, Fort Plain, NY 71, 72
Freeman, Daniel, Burford, Canada 99

G. N. French & Son, Grafton, VT 83

French Clips 200

French Horn Spring 3

Garrettson, G. E., Russdllville, KY 99

Gaylord, E. L., Terryville, CT 110

G. E. R. Single Cail Spring 109, 180

Gears 122-138

Frank Gerard, Lincoln, IL 83, 102, 126

Gibson Gear and Spring Compay, Sharon, PA 126, 158
Glossary 244-250

Gold Medal, (H. A. Moyer) 108, 133

Gormley Spring and Gear Company, Fostoria, OH 106, 130
O. S. Gorton, North Brookfield, NY 103, 114, 126

J. W. Gosling, Cincinnati, OH 99, 100, 105, 126, 148
Gould, Jay 146

Grasshopper spring 21, 35, 36, 227, 230

Grier, William, Hulton, PA 100, 133

Groot, G. R., Cincinnati, OH 99, 126, 158

Groton Carriage Co., Groton, NY 108, 137
Gunkelmann Gear Co., Medina, Ohio 91, 108, 136
Gunn, Joseph H. 191

Half-elliptic springs 10, 57, 222

Hamlin, George B. 161



Hanson & Mack gear 106, 132

C. S. Harper, Sharon, MA 104, 128

Harris, George E., Lawrenceville, PA 105, 161
Haskell Bros', Philadelphia, PA 101, 149

Hayes Patent (Keystone Spring Works) 192

Heads of springs 11, 14, 55, 58, 59, 60, 169, 185
Henderson, George R. 37

J. W. Henney & Company, Freeport, IL 104

Henney Buggy Co., Freeport, IL 86, 182

Henney & Company, Freeport, IL CM Feb. 1883 two full pages
Henry Spring Company, Winsted, CT Hub Oct. 1880
Herbrand Drop Reach Gear, Fremont, OH 103

Hess Spring Co., Cincinnati, OH 109, 180

Higgins Spring & Axle Co., Racine, WI 69

Holes (drilling) 141

Holler, John M. 109

Hollis Spring Company, Olean, NY 106, 107, 196

T. H. Holman Newark, Ohio 135

Homer Manufacturing Co., Homer, NY 137

Homer Wagon Co. 108, 120

Horn, Ferdinand 154

Houston Hay & Sons, Coshocton, OH 154

J. H. Howe, Conneaut, OH 104

Howe Spring Wagon Company, East Syracuse, NY 152

Hubbard, M. G. Rochester, NY 82



Humes, Byron F., Ashland, OH 103

India rubber for Springs 27, 195

Thomas Insull, Philadelphia, PA 190

Insull & Dovey, Philadelphia, PA 76

Isham, Brundage & Company, Plattsburgh, NY 102, 126
Isham Wagon Company, Plattsburgh, NY 88, 157
Jackson, J., Fort Atkinson, W1 90, 92, 108

Jagger, Morristown, NJ 146

Jefferson Buggy Company, Watertown, NY 161
Johnson & Rose Manufacturers, Detroit, MI 105, 116
Joubert & White, Glen’s Falls, NY 115

Kalamazoo Spring & Axle Co., Kalamazoo, M1 69, 108, 136, 179
Kensington Spring and Gear, New York, NY, 126, 127
Keystone Spring Works, Philadelphia, PA 70, 89, 192
King Spring Company, Buffalo, NY 80, 107, 126
Kimball Manufacturing Co., San Francisco, CA 110
Kramer & McClellan, Decatur, IL 105

LaBelle Steel Works, Pittsburg, PA 77

Lake Shore Gear 109, 137

Lane, D. M., Philadelphia, PA 100, 126

Lane Cross-Spring, Amesbury, MA 106, 160
Lawrence, J. W. (Brewster & Co.) 145

Le Grand 102, 126

Lee, Cowan & Bowen Co., Syracuse, NY 79

Lemoine, Paris 43



Lever Spiral Spring Co., Oshkosh, WI 194

Lever Springs 194

Lewis, Benjamin, Amesbury, MA 100, 126

Liggett Spring and Axle Company, Pitttsburgh, PA 76

Linden Iron and Steel Mfg. Co., Walpole, MA 68

Lock Spring Gear Co., Ann Arbor, M| 107, 132

Wm. Lockwood, Madrid, NY 117

Lone Star Duplex (Cleveland Spring Co.) 78, 107

Long-tailed phaeton spring 2, 21

Loop spring 3, 21

Longstreth & Ayer’s Mfg. Company, Columbus, OH 106, 154
Lubricators for Springs 213

Ludlow, Samuel W. 80, 133

Luxury Gear, Hulton, PA 106

Magner and Thomas Spring Company, NY 102, 103, 107, 126, 159
Manee, Abraham 145

Mascot gear (Kalamazoo Spring & Axle Co.) 108, 136

Maud S. Gear Co., Watertown, NY 107, 131

Maxwell Gear & Pole Co., Wakefield, PA 109, 137

Maxson Cross Spring, Hornellsville, NY 103, 161

J. B. McCrillis & Son, Manchester, NH 151

McMunn, J. W., Harper, KS 196

McVaw, D., Galatin, TN 101, 126, 158

Geo. C. Miller Sons Carriage Company, Cincinnati, OH 104, 105

Miner & Stevens 146



Mix, Jonathon, New Haven, CT 98, 110

Molesworth, Guilford L. & Henry Bridges 36
Monarch Spring 91

Montauk Gear (C. M. Blydenburgh) 130

Morgan Spring 228

Morrill, Osgood 192

Mosier, J. L. H. 8, 146

Motion (Ease of) 226

Mowry Axle and Machine Co., Greenville, CT 68
J.S. & S. J Mowry, Greenville, CT 68

Moyer Banner 109, 120

H. A. Moyer, Syracuse, NY 108, 109, 133
Mulholland Spring, Dunkirk, NY 78, 104, 109, 126, 137, 196
Murgartroyd 99

Nashville Carriage and Buggy Company, Nashville, TN 105, 152, 190
New Haven Spring Company, New Haven, CT 68, 76
New London patent gear 109

New Y ork Skeleton Wagon 99

Newark, New Jersey spring makers 62

S. Newcomb & Son, Pike, NY 112

Newport Spring Co., Newport, NH 154

Newton & Colby, Kalamazoo, M| 107

Newton Carriage Co., Kalamazoo, M1 133
Nutcracker 22

T. D. Olin & Company, Cincinnati, Ohio 105, 156



Oneida Manufacturing Co., Oneida, NY 163
Oxley’s Patent Shackle, (British) 110

Paar Spring & Gear Company, Canton, Ohio 78, 108
Palo Alto 126

Paris Exposition 40

Patent Office 4, 110

Patent springs, 27, 98-110

Patton, W., Towanda, PA 98

Peerless Gear 109, 137

Pell Gear Works, Rome, NY 103, 138, 159

Penn & Lee, Syracuse, NY 77, 120
Penn-Brewster 109, 120

Penn Spring Works, Baldwinsville, NY 70

Geo. Pennoyer, Chicago, IL 105, 151

Phaeton 2

Phaetons with perch-gearing springs 9

N. B. Phelps, New York, NY 89, 108, 155
Phillipson, William 226-233

Phoenix One Spring Gear 103

Pike, William, Groton, NY 137

Platform vehicle springs 9, 124, 141, 186, 223-224, 228
Points of springs 11, 55

Proportions of Springs 231

Queen City Spring Company, Cincinnati, OH 135

Quinby, Dr. W. F., Wilmington, DE 119



Rahway Spring Works, Rahway, NJ 68

Ram'’s Horn Springs, Hollis Spring Company, Olean, NY 107, 196
Repairing Springs 215

Reverse spring 2

Rib 24

Rice Spring and Carriage Co., Pittston, PA 103, 126, 177
Ridey and Burris, New York, NY 127

Rogers, W. D., Philadelphia, PA 101, 112, 126

Rome Spring Wagon Company, Rome, NY 77, 105, 150
Rosenerantz, E. D., New York, NY 99

Rossler, Charles, Buffalo, NY 105, 153

Wm. & Harvey Rowland, Philadelphia, PA 65, 66, 67
Rowley, J. L., Steuben County, IN 98

Rumsey Spring and Gear Co., Detroit, M1 106, 152
Rusting of Springs 213-215

Sspring 2, 20

Saddle-clip 198

Sdadee’ s Patent 86, 96, 102, 103, 116, 153, 181, 182, 208
Saladee-Grier Patent Union, New Haven, CT 92
Scranton Axle & Spring Co., Scranton, PA 80

Scherb, Francis 127

Schmit, Andrew R. 132

Schubert Bros. Gear Co., Oneida, NY 138, 163

Scroll spring 21

Seeman, Henry, Durham, NC 163



Selle Gear Company, Akron, OH 107, 118, 126, 130
Setting Springs 140, 141, 142, 188, 232

Shackles 29, 207-208

Shape of springs 25

Shaper, E. 101

Shaver Wagon Company, Eldora, 1A 130

Shaw, Benjamin, Indianapolis, IN 101, 103, 158
Sheldon Axle Co., Wilkes Barre, PA 73, 109
Shoemaker, Mathias, Philadelphia, PA 7, 68

A. F. Shuler, Arcanum, OH 106, 129

DavisW. Shuler, Amsterdam, NY 80, 162

W. S. Shuler & Thomas Spring Co., Amsterdam, NY 194
Side-springs 140, 141, 143, 144, 226

Single Center Spring Company, Janesville, Wl Hub Feb. 1881
Single Elbow springs 3, 21

Smith, Frederick C., 106

Smith, J. H., Grand Rapids, M| 103

Smith & McNaught 99

Smith & Rumsey, Grand Rapids, M1 150

Smith, Sutton & Company, Pittsburgh, PA 77
Snodgrass, James H., Mifflinburg, PA 108, 134

A. C. Soule, Cedar Rapids, |A 87, 104, 106, 142, 162
Speeding wagon springs 8

Sperry Manufacturing Co., Ansonia, CT 108, 134

Spring Bars 122



Spring Blocks 195

Spring Jack 2

Spring Machinery 6, 42

Spring Making 5, 7, 10, 14, 16, 20, 23, 43, 241
Spring Perch Company, Bridgeport, CT 68, 191

F. J. Springer, Edwardsville, IL 83, 104

Sprout, E. T., Dimook & Springville, PA 98

St. Julien Gear Company, Hornellsville, NY 103, 126, 128
Stahility 226

Stays for Springs 203

Stickle, William H., Terre Haute, IN 105

Steel for springs 12, 16, 22, 43, 46, 53

Steel manufacturers 5

Stivers, R. M., New York, NY 100, 109, 126, 146, 160
Stivers-Tilton runabout gear 109

Stone, F. P., Chicago, IL 101, 126

Storm, Edward, Poughkeepsie, NY 88, 108, 135, 155
Storm-Brewster combination 108, 126, 135

Strength of springs 25, 30, 33, 37

Stress on Springs 238, 242

Stricker, G., Catawissa, PA 100, 107, 157

Surrey, Hanging Springs 188

Suspensions 166, 186, 226

Swedish steel 7

Syracuse Carriage Spring Works 77



Tablesfor Springs 222-225, 230, 231, 234
Telegraph spring 228

Tempering 12, 15, 24, 45, 47, 215-220, 232
Tension-bar steel spring 4

Testing springs 12, 13, 38, 34, 43, 44

Thickness of springs 13, 23, 25, 44, 54, 235
Thomas, Chauncey, Boston, MA 110

Thomas Insull, Philadelphia, PA 190

Thomas Coil Spring, Amsterdam, NY 178

Thomas Spring & Gear Co., Janesville, WI 106, 178
Thomas Torsion Spring 134

Thompson & Hayward, Oshkosh, WI 84

Tilbury Gig 226, 229

Tilton, Joseph 109

Timberlake Coil 109, 180

Henry Timken, St. Louis, MO 63, 94, 102, 107, 119, 126, 142, 144, 146, 156, 194
Titanic spring 91

Tomlinson Spring & Axle Co., Bridgeport, CT 68
Tomlinson Spring Company, Newark, NJ 62, 68

R. Tomlinson Spring and Axle Works, Bridgeport, CT 161
Topliff & Ely, Elyria, OH 96, 100

Total Eclipse Road Wagon 86

Triad spring, 91

Triple-Spring Perch & Combination Wagons 103

Triple-Spring Road Wagon 86, 102



Truck springs 49, 125, 234

Turning (Easein) 226

Tuthill & Kalamazoo Spring Co.'s 89

Tuthill Spring Company, Chicago, IL & Hammond, IN 69, 91, 152, 162, 179, 192
Tuthill, William H., Chicago, IL 49

Types of springs 2, 8, 20, 40, 52, 58, 169, 170, 193, 226
Under-springs 21

Union Forging Co., Union, NY 208

United Rubber and Steel Spring, Plattsburgh, NY 195
Van Horn & Company, New York, NY 148

W. A. Vaughn & Son, Greenville, PA 126

Vaughn, J. W., Greenville, PA 102, 117

Wagon springs 49, 51

Wales Wheel Co., Bridgeport, CT 91

Wana Coach & Co. 241

Webster, Albert B., Manchester, NH 104, 151
Weighing machine for springs 5

Weight of Springs 222, 224

Welding Springs215, 216, 218, 219

Whip Spring 227

Geo. White & Company, Greenville, PA 104, 114

W. F. Whitney & Company, Poughkeepsie, NY 101, 108, 120, 126, 128, 149
C. G. Wilcox, Wilkesbarre, PA 104, 190

Wilcox & Howe, Birmingham, CT 208

C.R. & J. C. Wilson, Detroit, M| 95, 105, 162, 225



Windsor Gear 100, 112

Winslow Spring 105

Wisconsin Hinged Spring Company, Racine, WI 65, 107
Wisconsin Wagon Co., Madison, WI 106, 132

Wolfe Spring Company, West Millville, PA 88, 108
Wood 146

Wood-spring Wagon (Kimball Mfg. Co.) 110

Wooden spring 2, 36

L. & M. Woodhull, Dayton, Ohio 104, 114, 151

F. V. Wooster, Boston, MA 207

Working of Springs 230

William Wright & Co., Newark, NJ 68

Wyeth, D. G., New Way, OH 103

Y oungstown Carriage & Wagon Co., Y oungstown, OH 117

Note: Names in bold are company names.



