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Seamless Tubing

Thi's'iolist includes material published up to the end ol
1926. All the references are available in the Technology
Department of the Carnegie Library of Pittsburgh.

¢6l

Books and Magazine Articles

Adam, Alastair Thomas. Wire-Drawing and the Cold
Working of Steel. 1925, Witherby.

Brief treatment of the manufacture of seamless tubing by
cold drawing, p. 65-67.

Alma Tube Works. 1897. (In Engineering, v. 64,

. p. 130-131.)

Description of solid drawn steel tube manufacture at the
Alma Tube Works.

American Railway Association—Mechanical Division.
Tubes, Boiler, Lap-Welded and Seamless Steel for Loco-
motives, 1924, (In Manual of Standard and Recom-
mended Practice, Sec. A, p. 265-270.)

Specifications adopted in 1919 and revised in 1923, cover-
ing material for boiler tubes, boiler flues, superheater tubes,
safe ends and arch tubes.

American Society of Mechanical Engineers. Standard
Rules for the Construction of Stationary Steam Boilers,
Known as the A. 5. M. E. Code, Formulated by the
Boiler Code Committee 1924,

Section 2, p. 102-107, is devoted to specifications for lap-
welded and seamless steel and lap-welded iron boiler tubes,
p. 108-112, specifications for steel pipes, including seamless
steel pipes,

Babeock, Geo. H. On a New Method of Making
Tubes from Solid Bars. 1887. (In Transactions of the
American Society of Mechanical Engineers, v, 8, p. 564-

565.)
?:‘“7 Discussion, p. 565-573. tﬁ
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The same, abstract, 1887. (In American Machinist,
v. 10, no. 25, p. 4.)

Briei comments on Mannesmann process of seamless tube
manufacture. '

Balcke, Martin. 5Schrig-Walzverfaliren nebst zuge-
horigem Walzwerke. 1888, (In Zeitschrift des Vereines
Duetscher Ingenieure, v. 32, pt. 1, p. 82-84.)

Theoretical discussion of author's patented process of rgll—
ing tubes, and rolling mills used. This and the following
reference (though separate addresses) are both concerned
with German patent 34,617,

Balcke, Martin. Schrigwalzveriahren. 1888. (In
Zeitschrift des Vereines Deutscher Ingenieure, v. 32, pt.
1, p. 169-171.)

Deals with the theory of oblique rolling of tubes; being
a discussion of a patented process.

Baraclongh, W. H. Machinery for Tube Making, etc
1891. (In Engineer, v. 72, p. 338-339.)

Treats of t.he. Mannesmann process of rolling seamless
tubes from solid ingots, p. 339

Barrée, J. H. H. Notes on the Manufacture of Weld-
less Steel Tubes by the Mannesmann Process. 1902. (In
Iron and Coal Trades Review, v. 63, p. 469-473.)

Paper read before the “South Wales Institute of Engi-
neers,’” dealing with the kind of steel used, its heat treatment
and the method employed in the manufacture of tubes,

Bartlett-Kent Process for Rolling Seamless Pipe.
1901. (In Iron Age, v, 67, April 25, p. 6-9.)

Desceribes a new process developed, for rolling scamless
pipes,

Bayerd, . §. Making Shelby Seamless Steel Tubes.
1909, (In American Machinist, v. 32, pt. 2, p. 599-607.)

) The samne, abstract translation. 1910, (In Stahl und
Eisen, v. 30, pt. 2, p. 1449-1454.)

Lengthy illustrated article describing the manufacture of

the tubes at the plant of the National Tube Co,
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Beck, Ludwig., Geschichte des Eisens in technischer
und kulturgcschnchﬂlcher Beziehung. 5 v. 1891-1903.
Vieweg.

Discusses the Mannesmann and the Ehrhardt processes of
seamless tube rolling and their development, v. 5, p. B02-808,

BR4,

Beutner, Victor. Manufacture of Welded Pipe. 1903.
(In Proceedings of the Engineers’ Society of Western
Pennsylvania, v. 19, p. 796-827.)

Discussion, p. 828-834.

The same, without discussion. 1904, (In Iron Age,
v. 73, Fel. 4, p. 12-16, Feb. 11, p. 6-13, Feb. 18, p.
10-14.)

The same, absiract. 1904, (In Iron and Coal Trades
Review, v. 68, p. 110, 178.)

Describes in some detail the manufacture of welded pipes,
and bricfAy refers to the cupping or drawing and the Mannes-
mann and Stiefel processes ‘of seamless tube manufacture.

Biegsame Metallrohre ohfie naht. 1902. (In Journal
fir Gasbeleuchtung und Wasserversorgung, v. 45, p.
194.)

Abstract of article in “Bayer Ind-u. Gewerbebl,” 1902,
dealing with flexible seamless tubes,

Billet-Piercing Mill Manipulator. 1926. (In Iron
Age, v. 118, p. 1683-1684.)

Describes method of using two mandrels, one being in
action while the other is being loaded. The device was de-
signed by Leon Cammen and Robert 5. Haydock.

Bock. Herstellung nahtloser Stahirdhren. 1899, (In
Zeitschrift des Vereines Deutscher Ingenieure, v. 43, pt.
1, p. 184-186.)

According to the author, seamless tube manufacture dates
back to 1853, although only non-ferrous metals were em-

ployed. Chiefly an historical review of scamless steel tube
manufacture.
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Boeth, W. H. Inshaw's System of Manufacture of
Solid Wrought-Iron Tubing. 1907. (In American Ma-
chinist, v. 30, pt. 1, p. 763.)

Describes methad of weldless wrought iron tube manu-
facture and its advantages over steel tubes for certain pur-

POSCS.

Borchardt, C. Haltbarkeit des Mannesmannrohren
fiir Wasserleitungszwecke. 1897. (In Journal fiir Gas-
beleuchtung und Wasserversorgung, v. 40, p. 792.)

Brief abstract of article in “Deutsche Bauzeitung,” 1897,
dealing with the use of seamless tubes for water conduits,

Bousse, Anton, Die Fabrikation nahtloser Stahlrohre,
mit einer Einleitung itber die Fabrikation geschweisster
Eisenrohre. 1908, Jianecke.

Brings together most of the patent and journal literature
on seamless tubes.

Bousse, Anton. Geschichte und Fabrikation ge-
zogener Gasrohre. 1905, (In Stahl und Eisen, v. 25,
pt. 2, p. 1114-1121, 1177-11§0.)

Deals with the history and presents methods of manufac-
ture of drawn gas piping. Considers seamless tubes.

Camp, J. M., and Francis, C. B. Making, Shaping
and Treating of Steel. Ed. 4, 1925. Carnegie Steel Co.

Includes a section on the manufacture of seamless steel
tubular products, p. 1084-1116.

Canfield, Charles . 5Steel Tubing for Automobiles.
1899, (In Automobile Magazine, v. 1, p. 150-152.)

The same. 1899, (In Motor-Car Journal, v. 1, pt. 2,
p. GB7-6RE.)

Cantelo, W. Boring Long Tubes—A Boring Scheme
that Failed and One that Succeeded. 1907. (In Amer-
ican Machinist, v. 30, pt. 1, p. 89.)

Treats briefly of the manufacture of barrels of cannons, or
pieces of like shape. =
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Carman, Albert P., and Carr, Maurice L. Resistance
of Tubes to Collapse. 1906, (In University of Illinois—
Engineering Experiment Station. Bulletin 5.}

Describes a series of experiments and tabulates results, on
the resistance of metal tubes to collapse when subjected to
external hydraulic pressure. Includes seamless steel tubes,
and a briei bibliography.

Carpenter, K. C., and Fickinger, P J. Method of
Manufacture and Test of a New Seamless Tube. 1898,
(In Transactions of the American Society of Mechanical
Engineers, v. 19, p. 754-771.)

Discussion, p. 771-780.

The same, abstract. 1898, (In American Machinist,
v. 21, p. 434-435.)

The same, abstract. 1898. (In Engineering, v. 66,
p. 260-262.)

The same, abstract. 1898. (In Iron Age, v. 61, June
9, p. 12-13.) -

Lengthy treatment of the manufacture and test of tubes
made by the Mannesmann process.

Castner, J. Mannesmannrohren-Werke, ihre Ent-
wicklung und ihre Erzeugnisse. 1896. (In Stahl und
Eisen, v. 16, pt. 1, p. 102-107, 144-147.)

Description of the Mannesmann Tube Works and the
manufacture of seamless cylinders.

Castner, J. Das Réhrenwalzwerk Remscheid der
D euts e h-Oesterreichischen  Mannesmannrohrenwerke,
1895, (In Stahl und Eisen, v. 15, pt. 1, p. 526-531.)

The same, absiract, 1896, (In Journal fir Gas-
beleuchtung und Wasserversorgung, v. 39, p. 125-127.)

An illustrated description of Mannesmann tubes made at
the Remscheid works.

Cebrat, Paul. Seamless Tube Mills Analyzed. 1926.
{(In Iron Age, v. 117, p. 473-476, 619-0620.)

Series of two articles, the title of the second installmens,
p. 619-620, reads: *“Seamless Steel Tube Manufacture.”
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Discusses the limitations and advantages of five types and
nine combinations of processes, the raw materials wsed, qual-
ity of the steel, the handling in the furnace, and elaims that
the Pilger process is the most successful for the manufacture
of seamless tubes.

Chanecellor, W. C. Manufacture of Seamless Steel
Tubing. 1924. (In Proceedings of the Engineers’ So-
ciety of Western Pennsylvania, v. 40, p. 217-248.)

The same, abstract. 1924, (In Iron and Coal Trades
Review, v, 109, p. 510-512.)

The same, abstract. 1924, (In Railway Review, v.
75, E 5345-551.)

escribes the manufacture as carried out by the Mannes-
mann process and the operations necessary for the production
of hot rolled and cold drawn tubes, with observations on the

structure and properties of the material as affected by the
cold drawing and annealing of the tubes,

Charnock, . F. Mechanical Techuology; Being a
Treatise on the Materials and Preparatory Processes of
the Mechanical Industries. 1916, Van Nostrand.

Considers the manufacture of tubes in chapter 39, includ-
ing a treatment of seamless tubes, p. 590-596,

Chaytor, A. RE. Manufacture of Seamless Steel
Tubes and Cylinders. 1923, ({In Journal and Record of
Transactions of the Junior Institution of Engineers, v.
33, p. 245-247.) :

Continuous Straightening Machine for Round Bars
and Seamless Tubes. 1923, (In Iron and Coal Trades
Review, v. 107, p. 771.)

Two types of straightening machines are briefly described,
one for small and one for heavy sections.

Cook, Gilbert. Experiments on the Collapsing Pres-
sure of Tubes. 1914. (In Mechanical Engineer, v. 34,
p. 320-322.)

Gives results of tests conducted by author on short solid
drawn weldless steel tubes. Includes numerous diagrams,
formulas and foot-note references.
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Cook, Gilbert. Resistance of Tubes to Collapse. 1913
{In Report of the British Association for the Advance-
ment of Science, v. 83, p. 213-220.)

Bibliography, p. 220-224,

Being a discussion of the existing formulas used for calcu-

lating collapse of tubes. Gives formula for the determina-
tion of the collapse of solid drawn weldless steel tubes, p. 219

Cycle Tube Works. 1896. (In Engineering, v. 62,
p. 712.)

The same. 1896. (In Engineer, v. 82, p. 573.)

The same, translation. 1897, (In Stahl und Eisen,
v. 17, pt. 1, p. 65.)

Erief discussion of the method emploved by the Cyele
Manufacturers Tube Co. for the manufacture of scamiess
bicycle tubes.

Daelen, B. M. Progress in Steelworks Practice in
Germany Since 1880, 1902, (In Journal of the Iron
and Steel Institute, v. 62, p. 46-56.}

Discussion, p. 57-63.

The same, withont discussion. 1902, (In Engineer-
ing, v. 74, p. 326-328.)

Includes a briefl treatment of the processes employed in
the manufacture of seamless tubes.

Davies, C, E. Rotary Piercing Machine for Steel and
Copper Billets. 1921. (In Engineering, v. 112, p. 397-
399, 429-430, 495-496, 527-528.)

Revised translation of Gruber's article in “Stahl und
Eisen,” Sept. 1919, outlining the theory of the rotary pieccer,
with some remarks on the design and use of the rotary piercer
in England. Numerous illustrations and formulas are included.

Davies, T. D., and Graham, J. B. Uniform Methods
of Handling and Care and Use of Pipe in Field, 1926
{(In Oil and Gas Journal, v. 25, no. 30, p. 120, 158-161.)

Considers briefly the care of seamless interior upset drill
pipe, p. 160,

o



Diegel. Rohrenfabrikation. 1900. (In Verhandlun-
gen des Vereins Befordung der Gewerbfleisses, v. 79,
p. 361-439.)

Discusses the manufacture of iron tubes and gives results
of investigations on the influence of various methods of manu-
facture on the strength of the material. Includes seamless
tubes,

Diescher Billet Piercing Process. 1901 (In Iron
Trade Review, v. 34, pt. 1, no. 9, p. 12-14.)

Method of great interest inasmuch as a radical departure
has been made from methods generally in vogue.

Diderlein, M. Herstellung nahtloser Rohre. 1925
{In Stahl und Eisen, v. 45, pt. 2, p. 1632-1639.)

Review of several processes w:'tqh abstracts of articles by
Kelso, Ross and Chancellor.

Dunn, . Jay. Manufacture of Seamless Steel Boiler
Tubes. 1912, (In Beiler Maker, v. 12, p. 140-142.)

The same. 1912 (In Mechanical Engineer, v. 30,
p. 333-335.)

The same. 1912, (In Railway and Engineering Re-
view, v. 52, p. 1144-1146.)

Faper read before the "American Boiler Manufacturers
Association,” describing the process of wmanufacture, with
brief mention of processes which have at this time been
superseded.

_Economical Selection of Materials. 1921. (In Ma-
chinery, N. Y., v. 27, p. 564.)

_ Deals with material saving by procuring stock that re-
quires a minimum amount of reworking. Considers seamless
tubes.

Ehrhardt, Heinrich. Herstellung nahtloser Kessel-
schiisse ohne schweissung. 1902. (In Sitzungsherichte
des Vereins zur Beforderung des Gewerbfleisses, v. 81,
p. 103-107.)

Discnssion, p. 107-110,

Describes the method of rolling seamless cvlinders,
10



Ehrhardt, Heinrich. Neues Verfahren zur Herstel-
lung von nahtlosen Holkdrpern. 1893, (In Stahl und
Eisen, v. 13, pt. 1, p. 473-474.)

Discussion, p. 474475,

The same, absiract translation. 1893, (In Industries
and Iron, v. 15, p. 226-227.)

Describes method of seamless hollow goods manufacture
by author’s process.

Ehrhardt, Hetwrich, Note on the Manufacture of
Weldless Steel Pipes and Shells. 1903. (In Journal of
the Iron and Steel Institute, v. 64, p. 289-291.)

Disenssion, p. 292,

The same, withont discussion. 1903, (In American
Machinist, v. 26, pt. 2,%. 1436-1437.)

The same, without discussion. 1903, (In Engineer-
ing, v. 76, p. 402.)

The same, without discussion. 1903, (In Iron Age,
Sept. 17, p. 21.)

The same, without disenssion. 1903, (In Iron and
Coal Trades Review, v. 67, p. 714-715.)

Author deseribes his own process, consisting of piercing
and drawing out the billets.

Ehrhardt, Heinrich. Ueber Herstelh;ng grosser [Kes-
selschiisse und schwerer nahtloser Rohre. 1902, (In
Stahl und Eisen, v. 22, pt. 1, p. 253-256.)

Discussion, p. 256-258,

The same, without discussion. 1902, (In Kraft, v.
19, p. 320-321, 349-350.)

The same, abstract. 1902, (In Zeitscrift des Vereines
Deutscher Ingenieure, v. 46, pt. 1, p. 3539-360.)

The same, abstract translation. 1902, (In Iron and
Coal Trades Review, v. 65, p. 29.)

The same, abstract translation, 1902, (In Iron
Trade Review, v. 35, pt. 1, no. 19, p. 27.)
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Paper read before the "Verein Deutscher Eisenhuetten-
leute,” describing the Ehrhardt process of manufacture of
seamless cylinders and tubes,

Ehrhardt Process for Producing Tubes from Blanks
by Drifting. 1912. {In Mechanical Engineer, v. 30, p.
187.)

Ericf illustrated description of a patented process for the
production of seamless tubes,

Ein neues Rohrenwalzverfahren. 1893, (In Glaser's
Annalen fiir Gewerbe und Bauwesen, v. 33, p. 129-130.)

Erief article dealing with the methods employved in rolling
Mannesmann seamless tubes, and appliances used.

Ein neues Universal-Walzverfahren. 1887. (In
Stahl und Eisen, v. 7, pt. 2, p. 451-461.)

Describes Kogel's universal tube rolling mill, and discusses
briefly the Mannesmann process whiches claimed to be the
basic methad for rolling seamless tubes. ™

Ellwood Weldless Tube Company. 1896, (In Iron
Age, v. 57, p. 693-694.)

Description of the Stiefel process of making seamlgss tubes.

Ferry Works, Queensberry. 1904, (In Enginger, v.
98, p. 7-10.)

Includes brief discussion of method of solid drawn steel
boiler tube manufacture and machinery used.

Finkener., Occurrence of (Gas in Iron Tubes Rolled
by the Mannesmann Process. 1889, (In Journal of the
Society of Chemical Industry, v. 8, p. 398.)

Abstract translation of an article in “Mitheil d. Konigl
Techn.,” 1889, p. 41. Treats of the cause of gas occurrence,
method of collecting and chemical composition.

French, H. J. Manufacture and Properties of Light-
Wall Structural Tubing. 1920, (In Transactions of the
American Institute of Mining Engineers, v. 62, p. 303-
322)

Discussion, p. 323
12



The same, abstract. 1919, (In Iron Trade Review, v.
63, p. 982-985.)

Describes the manufacture and propertics of light-walled
cold drawn seamless and welded steel tubing for structural
purposes, Tabulates results of tests,

Friedmaun, J. Begriff der Erfindung und ihre Bedeu-
tung auf rohrtechnischem Gebiet. 1910, (In Rohren-
Industrie, v. 4, p. 29-32, 52-53, 72-74.)

A survey of recent patent literature on tubes; includes
seamless tube patents.

Fully Hydro-Electric Power Station, Switzerland.
1922, (In Engineering, v. 11, p. 635-639, 665-670, 731-
734.)

Includes a brief discussion of weldless steel pipes of large
diameter, manufactured by the Ehrhardt process, being used in
the construction, p. 667-668.

Gordon, J. G. Mannesmann Process for Making
Seamless Tubes. 1890. (In Journal of the Society of
Arts, v. 38, p. 648-655.)

Discussion, p. 655-656.

The same, abstract. 1890, (In Engineer, v. 69, p.
516-517.)

The same, abstract. 18%). (In Engineering and Min-
ing Journal, v. 49, p. 676-677.)

The same, abstract. 1890, (In Engineering News, v.
24, p. 92.93.)

The same, abstract, 1890, (In Industries, v. 8 p.
569-570.)

The sone, abstract. 1890, (In Journal of Gas Light-
ing, v. 55, p. 1028-1029.)

Deseribes method of manufacture, results of tests and in-
cludes a brief historical review of tube making.

Grimshaze, Robert. Punching Out Seamless Tubes,
1903. (In Machinery, N. Y., v. 10, p. 51.)

Description of the method and machine emploved for
making seamless tubes of circular section by punching them
from square bars,
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Grosse nahtlose Hohleylinder, 1901, (In Stahl und
Eisen, v. 21, pt. 2, p. 1202.}

Brief dizcussion of the manufacture of large seamless
hollow cylinders.

Gruber, Karl, Ueber die Herstellung nahtloser Rohre
unter besonderer Berticksichtigung des Mannesmann-
Schrigwalz-Verfahrens. 1919, (In Stahl und Eisen, v.
39, pt. 2, p. 1029-1036, 1067-1075; 1096-1100, 1174-1177,
1204-1208, 1239-1244.)

See also Davies,

The same, abstract translation. 1921, ((In Le Génie
Civil, v. 79, p. 225-220, 247-249.)

The same, abstract translation. 1921, (In Iron Age,
v, 107, p. 903-905, 977-080, 1011, 1049-1052, 1114-1118.)

The same, partial translation. 1921, (In Blast Fur-
nace and Steel Plant, v. 9, p. 212, 247-252, 320-323, 442-
444.)

Series of articles describing the manufacture of seamless
tubes by the Mannesmann process, and illustrating the vari-
ous operations and appliances used.

H.,D. A. Uses for Shelby Tubing. 1916. (In Ma-
chinery, N. Y, v. 23, p. 320.)

Brief note dealing with the use of seamless steel tube as
a spindle in a 16-inch lathe,

H., E. K. Coiling Shelby Seamless Tubing. 1916,
(In Machinery, N. Y., v. 23, p. 301.)

Considers -briefly method employed by the Roessing-
Ernst Co.

Hackett, W. W. Experiments with Weldless Steel
Tubing as Used in Construction. 1921-22. (In Proceed-
ings of the Institution of Automobile Engineers, v. 16,
pt. 1, p. 387-407.)

Discussion, p. 408-411.

The same, abstract. 1922, (In Practical Engineer,
v. B3, p. 21-22, 43-44.)
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The some, condensed. 1922, (In Automotive Indus-
tries, v. 46, p. 662-665.)

Emphasizes the use of suitable steels, giving methods
and results of tests,

Hackett, W. W., and Hackett, A. . 5Steel Tubes,
Tube Manipulation and Tubular Structures for Aircraft.
1918. (In Aerial Age Weekly, v. 7, p. 724-725.)

The same, abstract. 1918, (In London Times Engi-
neering Supplement, 1918, p. 118.)

Discusses the manufacture and working of scamless tubes,

the kind of steels used and the applications of the finished
products in aircraft construction.

Halsey, Frederick A. Handbook for Machine De-
signers, Shop Men and Draftsmen. 1916, McGraw.

Gives dimensions and weights of Shelby cold drawn steel
tubes, p. 253, and bursting test pressures, p. 2535. Based on
R. T. Stewart's investigations.

Harbord, F. W., and Hall, J. Y. Metallurgy of Steel.
2 v. Ed. 7, thoroughly rev. 1925. Griffin.

Considers methods and appliances used in the manufac-
ture of seamless tubes, v. 1, p. 456-469, with a brief bibli-
ography, p. 476

Hauser. Neuere Verfahren zur Herstellung nahtloser
Rohre. 1912, (In Zeitschrift des Vereines Deutscher
Ingenieure, v. 56, pt. 1, p. 933-934.)

The same, abstract translation. 1912, (In Le Génie
Civil, v. 61, p. 306.)

The same, abstract translation. 1913. (In Machinery,
N. Y., v. 19 p 34

Method derived from Mannesmann process, but differs
from it in that it does not deform the metallic fiber during
rolling and drawing of the tube.

Herstellung nahtloser Rohre aus Platten. 1910. (In
Réhren-Industrie, v. 4, p. 28.)

Brief description of seamless tubes manufactured by the
Wational Tube Co.,

15



High-Pressure Seamless Steel Cylinders. 1920. (In
Iron Age, v. 106, p. 377-379.)

Discusses the manufacture of gas containers from tubes
Ly piercing process and from fat plates by cupping process.

Hock, 0. Manufacture of Tubes. 1911. (In Prac-
tical Engineer, v. 43, p. 4142.)

Abstract translation of article in “L'Annuaire de I' Associa-
tion des Ingenicurs Sortis de I' Ecole de Liege.” considering
briefly the manufacture and application of weldless tubes.

Hoffman, H. O. General Metallurgy. 1913, Me-

Graw.

Treats of metal rolling with brief reference to the Mannes-
mann process, p. 647-648, and contains numerous foot-note
references,

Holverschied, A. Die Walzwerke; Einrichtung und
Betrieb, Ed. 2, rev. 1923. Gruyter.

Treats of rolling seamless tubes by the Mannesmann
process, p. 129-136

How Shelby Seamless Tubes are Made from Plates.
1909, (In Industrial World, v. 43, pt. 1, p. 222-225.)

Describes the cupping process used in making Shelby
seamless tubes of large dimensions,

Hughes, Charles H. Handbook of Standard Details
for Engineers, Draftsmen and Students. 1921. Appleton.
Containg tables giving comparison of wrought iron pipe

and Shelby seamless stecl tubing, and tensile and physical
properties of Shelby cold drawn tubes, p. 168-169.

Hiitter, 1. ‘Gussqlzisenrﬁhren und Mannesmannrohren,
1903.  (In Zeitschrift des Oesterreichischen Ingeaiza.-
und Architekten-Vereines, v. 55, pt. 2, p. 680-682 )

Discussion, p. 682-686, 696-698,

The same, abstract. 1903. (In Eisen-Zeitung, v. 24.
p. 227, 273-274.)

The sanme, abstract. 1904, (In Journal fiir Gasbe-
leuchtung und Wasserversorgung, v. 47, p. 399.)
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The same, abstract. 1904, (In Stahl und Eisen, v.
24, pt. 1, p. 189-191,)

Compares the durability of cast iron and Mannesmann
tubes.

Improved Die for Drawing Seamless Tubes. 1908,
(In Brass World and Platers’ Guide, v. 4, p. 124.)

Brief discussion of a patented appliance for the improve-
ment in drawing metal tubes,

Improved Tube-Making Machinery. 1898, (In Iron
Trade Review, v. 31, no. 17, p. 11.)

Deseribes a patented improvement used in Mannesmann
tube making rolls.

Improvement in Tube Piercing Devices. 1906, (In
Brass World and Platers' Guide, v. 2, p. 316.)

A process by which seamless tube shells of much thinner,
walls than heretofore obtained may be made.

Jenkin, Charles Frewen. Report on Materials of
Construction Used in Aircraft and Aircraft Engines.
1920. H. M. Stationery Office.

Includes a discussion of cold drawn seamless tubes in
chapter 4.

Johaunsen, Otto. Geschichte des Eisens. 1924

Stahleisen, . .
Considers briefly the history of seamless tube manufacture,
p. 218-220,

Jonbert, L. Tubes sans soundure. 1904, (In Mé-
moires et compte rendu des travaux de la Société des
Ingénieurs Civils de France, 1904, pt. 2, p. 12-40.)

The same, abstract translation. 1905, (In Journal
of the Iron and Steel Institute, v. 67, p. 714-716.)

Describes various processes of manufacture, methods of
rolling and the finishing stages of seamless tube making.

Judge, Arthur W. Alireraft and Automobile Ma-
terials of Construction. 2 v. 19200 Pitman.

Treats of the manufacture of seamless tubing, v. 1, p. 411-

414, and specifications for mild carbon steel seamless tubes,
p. 418-419.
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Kapaun, Frans, Haltbarkeit der gusseisernen Réhren
und der Mannesmannrohren. 1904,  (In Stahl und
Eisen, v. 24, pt. 1, p. 301.)

See also J. Hiitter,

Comments on article in “Zeitschrift des Oesterreichischen
Ingenicur und Architekten Vereines,” 1903

Kelso, E. R. Manufacturing Seamless Steel Tubing.
1924. (In Iron Age, v. 113, p. 57-60, 159-162.)

A detailed illustrated description of the operations involved
in the production of seamless tubes by the Weldless Tube
Co.

Kent, William, ed. Kent's Mechanical Engineers’
Handbook, Ed. 10, rewritten, 1923. Wiley.

Tabulates tensile and physical properties of Shelby cold
drawn mechanical tubing, p. 282, and weight per foot, p. 284,

Kohler, G. M. Manufacture of Seamless Cold-Drawn
Steel Boiler Tubes, 1904, (In Marine Engineering, v.
9, p. 21-22.)

Gives composition of steel used and describes method of
piercing, rolling and cold drawing.

Krause, Max. Ueber Mannesmannrohre, deren Her-
stellung, Eigenschaften und Verwendung. 1892, (In
Dampf, v. 9, p. 671-672, 700-701, 723-724, 751-752, 775-
776.)

The same, abstract translation. 1892, (In Industries,
v. 12, p. 150.)

Describes the development in manufacture of Mannesmann
tubes, with reference to their application for military purposes,
such as steel projectiles, rifle” barrels, lances and ordnance
tubes, also to the manufacture of telegraph poles and water
conduits.

Kreutsberg, E. C. First Automatic Pilger Mill in U.

5. Now Operating. 1926, (In Iron Trade Review, v.
78, p. 567-569.)

Iustrated description of the Pilger mill in operation at the
plant of the Delaware Seamless Tube Co.
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L., C.L. Bulging Seamless Steel Tubing. 1916. (lu
Machinery, N. Y., v. 23, p. 15.)

Treats briefly of method employed to produce a buldge
6 inches wide without heating.

L., C. L. Shelby Seamless Steel Tubing for Boring-
Bars. 1916. (In Machinery, N. Y., v. 23, p. 52.)

Treats bricfly of the use of seamless tubes for turret lathe
boring bars,

L., C. L. Shelby Steel Tubing for Differential Bear-
ings. 1916. (In Machinery, N. Y., v. 22, p. 974.)

Treats briefly of the use of seamless tubing for making
hushing for differential gear housing.

Linder, Larrson. Neueres iiber Rohrenfabrication.
1901. (In Oesterreichische Zeitschrift fiir Berg- und
Hiittenwesen, v. 49, p. 104-106.)

Includes a brief discussion of the manufacture of seamless
tubes by the Mannesmann and Ehrhardt processes,

Lloyd Seamless Steel Tube Mill. 1913. (In Railway
and Locomotive Engineering, v. 26, p. 343-344.)

Description of a new continuous scamless tube mill

M’ Allister, C. A. Description of the Manufacture of
Seamless Steel Boiler Tubes. 1901. (In Marine Engi-
neering, v. 6, p. 205-207.)

Discusses the manufacture of seamless tubes and their
use in marine boilers.

McCool Seamless Tubing. 1898,  (In  American
Manufacturer and Iron World, v. 63, p. 691-693.)

Compares the various processes now in use and describes
the McCool process of manufacture and appliances used.

Machine for Drawing Seamless Steel Tubes with
Longitudinal Ribs. 1900. (In Engineering News, v. 43,
p. 142-143.)

The same, abstract translation. 1900,  (In Bulletin
de la Société D’Encouragement pour L'Industrie Na-
tionale, v, 99, ser. 5, v. 5, p. 468-469.)

Describes method of forming seamless tubes with exterior
longitudinal ribs to add strength against flexure.
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Machine for Making “Welded Seamless” Tubing.
1913. (In Machinery, N. Y., v. 20, p. 168-169.)
Description of method employed by the Lleyd Mig. Co.

Machinery’s Handbook for Machine Shop and Draft-
ing-Room. Ed. 6, rev. and enl. 1924, Industrial Press.

Compares the average tensile strength of seamless steel
tubes, butt-welded, lap-welded and wrought iron pipes, p. 403-
404, and includes a table giving inside diameter of various
Shelby standard cold drawn tubing, p. 1508,

MeTear Method of Making Seamless Tubes. 1907,
(In Brass World and Platers’ Guide, v. 3, p. 313.)

Discussion of a method employed in England, the ad-
vantage being in the production of seamless tubes with walls
of uniform thickness,

Make 50-ft. Tubes from Ingots. 1926, (In Iron
Age, v. 118, p. B46-850.)

Diescribes Pilger mill of the Pittsburgh Steel Products Co,
which produces seamless tubing in lengths up to 50 feet, the
plant being unusually well equipped, particularly for finishing
operations,

Making Cold-Drawn, Seamless Steel Unions. 1913,
{In Iron Trade Review, v, 52, p. 1291-1293.)
& Deseribes methods employed by the Mark Manufacturing
o,

Making Drawn Steel Tubes. 1920. (In Gas Age,
v. 40, p. 131-135.)

Description of the process successfully emploved in the
manufacture of Shelby steel pipes and tubes.

Making Seamless Steel Tubes. 1907, (In Ma-
chinery, N. Y., v. 13, p. 441-442.)
Taken from the “Pittsburgh Dispateh.” While not a tech-

nical article it is a good description of the process, without
going into details at great length,

Making Seamless Tubes. 1919. (In Iron Trade Re-
view, v. 64, p. 259-264.)
Deseription of plant of the Standard Seamless Tube Co.
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Mannesmann Pilger Seamless Steel Tube Process
Meets Oil Industry Needs. 1926. (In Oil Age, v. 23,
no. 11, p. 69.)

Brief description of new seamless tube mill of the Pitts-
burgh Steel Products Co. at Allenport.

Mannesmannrohre oder Gussmuffenrohre? 1898,
{In Journal fir Gasbeleuchtung und Wasserversorgung,
v. 41, p. 540.)

Erief note on the advantages of using seamless tubes for
gas and water.

Mannesmann'sche Walzverfahren, 1889, (In Zeit-
schrift des Vereines Deutscher Ingenieure, v. 33, pt. 1,
p. 462-465.)

Chiefly a review of German patents igsued to Mannesmann
on seamless tube manufacture.

Mansfield, Newton. Seamless Steel Boiler Tubes—
Their Limited Endurance a Menace to Naval Efficiency.
1903. (In Journal of the American Society of Naval
Engineers, v. 15, p. 417-432.)

The same, abstract. 1903, (In Iron Trade Review,
v. 36, pt. 2, p. 61-62.)

The same, abstract, 1903, (In Machinery, N. Y.,
v. 9, p. 591-592.) -

Treats of the kind of steel to be used, method of treatment
and the manufacture of the tubes

Manufacture of Large Steel Tubes. 1889. (In Jour-
nal of Gas Lighting, v. 53, p. 760.)

Brief note on improved method of making steel tubes by
Mannesmann process,

Manufacture of Metal Tubes at High Speeds. 1908

(In Mechancal Engineer, v. 22, p. 767-768.)

Ilustrated description of Pilger mill for high speed pro-
duction of tubes, invention of Henry Reinhard and Tubes, Ltd.
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Manufacture of Seamless Steel Tubes. 1892, (In

Iron Age, v. 50, p. 563-565.)
Description of the plant of the Kellogg Seamless Tube and
Mig. Co.

Manufacture of Seamless Steel Tubes. 1922, (In
Iron and Coal Trades Review, v. 104, p. 849, 898.)

Describes the Pilger mill process for rolling seamless tubes
at the works of the Ebbw Vale Steel, Iron, and Coal Co.

Manufacture of Seamless Steel Tubing. 1908. (In
Iron Trade Review, v. 43, p. 845-851.)

Complete description of process for drawing seamless tubes
from solid billets and plates with special reference to the
making of Shelby products by the National Tube Co.

Manufacture of Seamless Steel Tuhing. 1925, (In
Scientific American, n. 5. v. 132, p. 246-247.) )

One of a series of articles on the “Story of Steel” dealing
briefly with history and manufacture.

Manufacture of Seamless Tubes. 1924, (In Ryer-
son Journal and Stock List, v. 32, no. 4, p. 19-24.)

The same. 1924, (In Sanitary and Heating Engi-
neering, v. 102, p. 155-156, 173.)

No. 10 of a series of articles on “Making Steel” dealing
with the manufacture by the cold-drawn and tne cupp mz2cnods,

Manufacture of Seamless Tubes from Plates. 1909,
(In Iron Ape, v. 83, pt.~l, p. 728-729.)

The same. 1909, (In Metal Worker, Plumber and
Steam Fitter, v. 71, no. 21, p. 56-57.)

The same, abstract translation. 1909, (In Stahl und
Eisen, v. 29, pt. 1, p. 723.)

Brief discussion of the method employed by the National
Tube Co.

Manufacturing Seamless Steel Tubes. 1920, (In
Blast Furnace and Steel Plant, v. 8, 487-493))
Gives a general description of the manufacture of seamless

tulies from solid round billets and from flat plates, including
operations involved in the cold drawing of seamless tuhes,
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Manufacturing Seamless Steel Tubes. 1920, (In
Machinery, N. Y., v. 26, p. 1013-1018.)

Describes practice of the National Tube Cao., including the
processes for hot-finished and cold-drawn tubes and the manu-
facture of large tubes and seamless eylinders,

Marks, Edward C. E. Manufacture of Iron and
Steel Tubes. 18097, Marks and Clerk.

Treats of the development of seamless steel tube manu-
facture, appliances used, and a survey of the available patent
literature, p. 25-33. The Mannesmann, Stiefel and Ehrhardt
processes are discussed, with comments on the various seam-
legs tube rolling mills, p. 33-61.

Marks, Lionel S., ed. Mechanical Engineers’ Hand-
book. Ed. 2, 1924, McGraw.

Treats bricfly of seamless steel tubing and tabulates phys-
iscal properties of wrought iron and steel and seamless tubes,
and approximate weight in pounds per foot of round scamless
tubing, p. B56-857.

Masan, F. H. Metallic Tubing and Tube Furniture
in Germany. 1903. (In Iron Age, v. 71, p. 23-24.)

A report on the tube industry and the development and
application of scamless tubing manufactured by the Mannes-
mann and Ehrhardt processes.

Masen, William. Mild-5teel Tubes in Compression
and Under Combined Stress. 1909, (In Proceedings of
the Institution of Mechanical Engineers, v. 73, pt. 3-4,
p. 1205-1236.)

Discussion, p. 1278-1316.

_ The same, abstract. 1909. (In Engineer, v. 108, p.
07 1-074,)

Treats chiefly of the comparative yield-point strengths in
compression and shear, with numeérous tables and diagrams.
The tubes used in the experiments were solid drawn mild steel
tubes furnished by the British Mannesmann Tube Co.

Metge, Festighkeit von Mannesmann-Rohren, 1892,
{In Zeitschrift des Vereines Deutscher Ingenieure, v. 36,
pt. 2, p. 1360.)

Briefly discusses and tabulates results of experiments on
the phvsical propertics of Mannesmann tubes,
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Method of Manufacture of Shelby Seamless Tubing.
1909. (In Industrial World, v. 43, pt. 1, p. 130-135.)

Brief historical review leading up to seamless tube manu-
facture. Includes an illustrated description of the manufac-
ture of Shelby seamless tubing.

Mill Produces Small Size Tubes. 1923, (In Iron
Trade Review, v. 72, p. 1877-1882.)

Description of new plant of Weldless Tube Co., making
seamiess tubing of 3% inches diameter and smaller. Equip-
ment was specially designed.

Mittheilungen iber den Stand der Mannesmann-
Réhren-Fabrikation, 1889, (In Glaser's Annalen fir
Gewerbe und Bauwesen, v. 24, p. 106.)

Brief note on the seamless tubes manufactured at the
Mannesmann works in Remscheid,

Modern Seamless Tube Manufacturing Plant. 1911
{In Iron Trade Review, v. 48, p. 227-230.)

INustrated description of the modern seamless tube plant
erected by the Globe Seamless Tube Co,

Monteagle, Robert C. Notes on the Arrangement
and Construction of Steam Pipes and Their Connections.
1903. (In Transactions of the Society of Naval Archi-
tects and Marine Engineers, v. 11, p. 15-24)

Discussion, p. 24-31.

Includes specifications for seamless steel and lap-
welded steel steam pipes, p. 22-24.

The same, abstract, 1904, (In Iron and Coal Trades
Review, v. 68, p. 310-311.)

Specifications for seamless steel and lap-welded steam pipes
the same as in original article.

Morgan, John David. Manufacture of Weldless Steel
Tubes. 1905, (In Minutes of Proceedings of the In-
stitution of Civil Engineers, v. 159, p. 324-340.)

HMiustrated description of the method of manufacture em-
ployed at the present time,
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Miiller, F. C. Festigkeitsversuche mit autogen gesch-
weissten, kalt nachgezogenem Stahlrohr. 1918 (In
Technische Berichte, v. 2, p. 111-125.)

Discusses and tabulates results of physical tests of auto-
genously welded and cold drawn scamless steel tubes, and their
application in aeronautical construction.

Miilfer, M. Zur Geschichte der nahtlosen Rohven.
1908. (In Stahl und Eisen, v. 28, pt. 2, p. 1839-1847.)

Deals with the history of weldless tubes, and gives an
illustrated description of the modern methods of rolling these
tubes. The Mannesmann, Briede, Kellogg continuous mills, and
others are dealt with.

Miiller, Witheln, and Dornaner, Max. Das Buch der
Eisenkunde, 1925, Baedeker,

Treats briefly of seamless tubes, p. 271, and gives sizes of
various tubes and their applications, p. 273

Muspratt, James Sheridan, comp. Theoretische, prak-
tische und analytische Chemie in anwendung auf Kiinste
und Gewerbe. 12 v.

Gives physical properties of Mannesmann tubes of wvarious
siges and treats of their advantages over other tubes for con-
ducting water, v. 11, p. 773.

Nahtlose Stahlbehilter fir Gase. 1893, (In Stahl
und Eisen, v. 13, pt. 1, p. 43-44.)

Erief article discussing the use of seamless stee]l contamers
for gases.

Nahtlose Walzwerkfabrikate. 1904, (In Technische
Rundschau, v. 18, p. 32.)

Brief treatment of the seamless products manufactured by
the Press- und Walzwerk-Aktiengesellschaft.

National Tube Company. Mechanical Properties of
Shelby Seamless Steel Tubing. By Reid T. Stewart.
1908, (Advanced Sheets of Book of Standards.)

Prepared for the purpose of providing useful data for the
solution of the multitude of problems that arizse in connection
with the application of seamless steel tubing to the mechanical
arts,
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National Tube Company. Shelby Cold-Drawn Seam-
less Steel Tubes. 1908, .

A well illustrated booklet dealing with the history, manu-
facture, properties and various applications of Shelby seamless
tubes.

National Tube Company. “Shelby” Seamless Steel
Tubes and Their Making. 1920, )

The same, abstract, 1920, (In Railway Mechanical
Engineer, v. 94, p. 601-602.)

An illustrated description of the processes employed.

New Method of Making Tube Shells. (In Brass
World and Platers’ Guide, v. 3, p. 131-132.)

An improvement in the production of seamless shells.

A New Method of Rolling Tubes. 1888, (In Indus-
tries, v. 4, p. 322.)

The same. 1888, (In Scientific American Supple-
ment, v. 25, p. 10297-10298,

Brief deseription of the Mannesmann process of seamless
tube rolling.

New Processes of Manufacturing Seamless Tubes.
1888. (In Scientific American Supplement, v. 25, p.
10190-10191.)

Describes and illustrates the Mannesmann process, includ-
ing a brief review of the Flotow Leidig and Roberston processes,

WNew Seamless Tube Plant near Pittsburgh. 1913,
(In Iron Age, v. 92, pt. 1, p. 391.)

Erief note on the construction of a seamless tube plant by
the Fownes interests.

New System of Rolling Seamless Steel Tubes, 1891,
(In Manufacturer and Builder, v. 23, p. 245.)

BErief illustrated article on a new method invented by Wil-
liam Heckert, for the rolling of seamless steel tubes.

Nicholson, J. H., and Holinger, Emil, Manufacture
and Use of Steel Tubing. 1912, (In Journal of the
American Society of Naval Engineers, v. 42, p. 1290-
1327.)
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The same. 1914, {In "National” Bulletin, no. 17a.)

Discuszes the manufacture and use of Shelby seamless steel
tubing, including numerous illustrations,

Plant Making Small Weldless Tubes, 1923, (In
Iron Age, v. 111, p. 1399-1402.)

Describes and illustrates the equipment of the plant of the
Weldless Tube Co.

Platt, 5. Heavy and Light Tube Drawing Benches.
1892, (In Engineer, v. 74, p. 500.)

The same. 1893, (In Iron, v. 41, p. 91, 98.)

The same. 1893, (In Scientiic American Supple-
ment, v. 35, p. 14199-14200. )

Illustrated article describing draw benches for the manu-
facture of cold drawn seamless tubes made by the author,

Poppleton, Clement F,  Producing Seamless Steel
Tubing. 1921. (In Iron Trade Review, v. 69, p. 1477-
1483.)

Procezs consists of piercing the billet, rolling out embryo
tube and finally rolling or cold drawing.

Possibilities of Steel Tubing. 1908, (In American
Machinist, v. 31, pt. 2, p. 251-252.)

Erief note with illustrations of Shelby seamless steel table
ware.

Prentis, F. L. Making Steel Tubes for Roller Bear-
ings. 1924, (In Iron Age, v. 114, p. 1463-1469.)

Detailed description of the manufacture of alloy seamless
tubes at the plant of the Timken Roller Bearing Co. -

Resistance of Tubes to Collapse. 1907. (In Engi-
neering, v. 83, p. 19-20.)

Gives results of experiments conducted by various authorities
on cold drawn steel tubes and lap welded tubes.

Reuleaux, F. Ueber das Mannesmann'sche Rohr-
walzverfahren. 1890, (In Zeitschrift des Vereines
Deutscher Ingenieure, v. 34, pt. 1, p. 621-627.)

The same. 1890. (In Dingler’s Polytechnisches
Journal, v. 277, p. 22-33.}
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The same, 1890, (In Glaser's Annalen fiir Gewerbe
und Bauwesen, v. 26, p. 265-271.)

The same. 1890. (In Oesterreichische Zeitschrift
fiir Berg- und Hiittenwesen, v. 38, p. 487-495.)

The same, abstract translation. 1890, (In Engineer-
ing News, v. 24, p. 92-93.)

The sane, abstract translation. 1890, (In Iron Age,
v. 46, p. 128-130.)

Describes at length the Mannesmann process for seamless
pipe rolling, including illustrations of machinery used

Richard, Gu_tave. Fabrication des tubes soudure par
le procédé Mannesmann. 1891. (In Bulletin de la 5o-
ciété D'Encouragement pour L'Industrie Nationale, v.
90, ser. 4, v. 6, p. 121-141.)

Lengthy illustrated description of the Mannesmann process
of seamless tube manufacture, including numerous foot-note
references to British patents and periodical literature.

Richards, J. A. Manufacture of Solid-Drawn Steel
Tubes. 1922, (In Iron and Coal Trades Review, v.
105, p. 880-881.)

Paper read before the “Institute of Marine Engineers.” Gives
an illustrated description of the operations involved in the
production of solid-drawn steel tubes.

Riedler, A. Mannesmann'schen Walzverfahrens.
1888. (In Zeitschrift des Vereines Deutscher Ingenieure,
v. 32, pt-1, p. 206-207.)

Brici description of the method of rolling Mannesmann
seamless tubes.

Riber, Ewald. Ueber die Herstellung von Eisen- und
Stahlréhren. 1922. (In Stahl und Eisen, v. 42, pt. 1,
p. 253-258.)

The same, translation. 1922, (In Engineering Prog-
ress, v. 3, p. 250-254.)

The same, tramslation. 1922, (In Iron Trade Re-
view, v. 71, p. 1481-1484.)
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The same, slightly condensed. 1922, (In Revue Uni-
verselle des Mines, ser. 6, v. 17, p. 189-193.) .

The same, abstract. 1922,  (In Zeitscchrift des
Vereines Deutscher Ingenieure, v. 66, pt. 1, p. 237.)

Short account, with diagrammatic illustrations of the various
methods of manufacturing welded and seamless tubes of different
diameters and wall thicknesses.

Robertson, James. Manufacture of Tubes. 1888
(In Engincer, v. 66, p. 263.)

See also Siemens.

Comments on Siemens’ paper read before the “British
Association for the Advancement of Science.”

Robertson, W. H. A. Plant Used in the Manufacture
of Tubes. 1909. (In Journal of the Institute of Metals,
v. 1, p. 268-279.)

Disenssion, p. 280-285,

The same, without discussion. 1909, (In Mechani-
cal Engineer, v. 24, p. 12-14.) A

The same, abstract. 1908. (In Engineering, v. 86,
p. 832)

Includes brief discussion of the Mannesmann process of
tube manufacture.

Rohrleitung aus Mannesmannréhren. 1891, (In
Dingler's Polytechnisches Journal, v. 282, p. 71-72.)

Comments on Siemens’ article published in “Dinglers poly-
technische journal,”™ v. 280, p. 301.

Rolling Mills for Billets and Tubes. 1910, (In Me-
chanical Engineer, v. 25, p. 354.)

Ilustrated description of rolling mills, comprising rolls
having planetary movement with circular operative suriaces, the
imvention of Mannesmannréhren-Werke,

Rolling Seamless Pipe from Hollow Ingots. 1890,
(In Iron Age, v. 46, p. 632-633, plate following p. 636.)

Deszeribes the Kelloge machine which consists of a series of
rolls, alternately horizontal and wertical, supported in housings

which are secured to the bed plate of the machine. Positive
maotion is secured by properly proportioned gear wheels.
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Rolling Seamless Tubes. 1907. (In Iron Age, v. &0,
p. 553-555.)

Discusses the phenomenon of the central rupture in Cross
rolling.

Ross, E. F. Making Seamless Steel Tubes by Im-
proved Processes. 1925, (In Iron Trade Review, v. 77,
p. 1079-1083, 1091.)

Discusses most recent development of a process which
features the use of square billets, also known as push-bench
process.

Réssler. Rohrenfabrikation. 1903. (In Zeitschrift
des Vereines Deutscher Ingenieure, v. 47, pt. 1, p. 288-
289

Brief treatment of the manufacture of tubes of iron, steel,
copper and of their alloys. Includes seamless tubes.

Sargent, Edward. Threading Seamless Tubes. 1904,
{In American Machinist, v. 27, pt. 1, p. 325-326.)

Describes briefly method employed by author in threading
open-hearth steel seamless tubes.

Schulz, E. H., and Fiedler, K. Untersuchung eines
gebrochenen nahtlos gezogenen Rohres. 19200 (In
Stahl und Eisen, v. 40, pt. 1, p. 21-24.)

Seamless tube which had split longitudinally in service was
tested chemically and by tensile specimens, but the cause could
not be found.

Seamless Steel Tube Plant Being Built. 1920, (In

Blast Furnace and Steel Plant, v. B, 1. 88.)

Brief description of the plant being constructed by the
Detroit Seamless Steel Tube Co., which will produce twenty-five
tons of seamless steel tubing per month.

[Seamless Steel Tubing.] 1917. (In Machinery's
Encyelopedia, v. 2, p. 301 v. 6, p. 333-339.)

Gives results of test on strength of seamless tubes, v. 2, p-
30, and discusses the development of the various processes, v, 6,
po 333339
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Seamless Tubes Made from Solid Blanks. 1887, (In
American Machinist, v. 10, no. 42, p. 1-2.)

The same, condensed. 1887, (In Engineer, v. 64,
p. 396.)

The some, condensed. 1887. (In Railroad Gazette,
v. 19, p. 664-665.)

Illustrated description of the Mannesmann process of making
seamless tubes.

Seamless Tube Mill Employs Forging Rather than
Rolling Principle. 1926. (In Iron and Coal Trades He-
view, v. 79, p. 773-776.)

Description of the new seamless tube mill of the Pitts-
burgh Steel Products Co. at Allenport.

Seamless Tubes by Mechanical Mill. 1926. (In Iron
Age, v. 117, p. 681-685.)
Describes an automatic Filger mill, claimed to be the first

one in the United States, employed by the Delaware Seamless
Tube Co.

Seel, Fritz. Mannesmann Seamless Steel Joint Tubes.
1912. (In Iron Age, v. 90, pt. 1, p. 126-127.)

Svnopsis of a paper read before the Track Superintendents’
Society of the Railroads in the Cossel district and published in
“Waochenschrift fuer Deutsche Bahnmeister,” dealing with the
development and application of the Mannesmann process,

Shaner, E. L. Build New Tube Mill in Detroit. 1920,
(In Iron Trade Review, v. 67, p. 1805-1809, 1820.)

Iustrated description of a new seamless tube mill erected
for the Detroit Seamless Steel Tube Co.

Sharp, John. Some Considerations Regarding Cast
Iron and Steel Pipes. 1914, Longmans.

Treats of relative corrosion of cast iron, mild steel and
Mannezmann steel tubes, p. 100-106.

Shelby Steel Tube Company Wins Its Patent Suit,
1907. (In Iron Age, v. 79, p. 1042-1044.)

Gives result of suit between Shelby Steel Tube Co. and the
Delaware Seamless Tube Co., and discusses the history of the
ar;l_of Mannesmann and Stiefel processes of seamless tube
rolling,
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Sienmens, Friedrich. Mannesmann‘sche Verfahren,
nahtlose Rohre aus dem vollem Stiicke ohne Dorn zu
walzen, 1888 (In Journal fiir Gasbeleuchtung und
Wasserversorgung, v. 31, p. 663-668.)

The same. 1888, (In Dingler’s Polytechnisches
Journal, v. 269, p. 454-466, 503-511, incomplete.)

The same, abstract translation. 1891, (In Minutes
of Proceedings of the Institution of Civil Engineers, v.
107, p. 528.)

Paper read before Saechsischen Ingenieur- und Architekten-
vereines,” deals with the manufacture of seamless tubes from
solid bars and appliances used.

Sicmens, Friedrich, Rolling Seamless Tubes, 1233
{In Engineering, v. 46, p. 291-292.)

The same, 1888, (In American Engineer, v. 16, p.
128-129) )

The same. 1888. (In Scientific American Supple-
ment, v. 20, p. 10720-10721.)

The same, abstract. 1888 (In Journal of the Iron
and Steel Institute, v. 33, p. 286-288.)

The same, abstract. 1891, (In Locomaotive, n. s. v.
12, p. 1-4.)

The same, abstract. 1888, (In Report of the British
Association for the Advancement of Science, v. 58, p.
804-805.)

The same, abstract. 1890, (In Scientific American,
v. 77, n. s, v. 63, p. 198.) ‘

The same, abstract translation. 1889, (In La Na-
ture, v. 32, p. 99-100.)

~The same, abstract translation. 1888, (In Oester-
rmf;;sc}he Zeitschrift fiir Berg- und Hiittenwesen, v. 36,
p. 417,

The same, abitract translation, 1888. (In Stahl und
Eisen, v. 8, pt. 2, p. 441-442.)
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The same, abstract translation. 1888, (In Tech-
nische Rundschau, v. 2, p. 219-220.)

Describes the Mannesmann process of rolling seamless tubes
from solid bars or ingots,

Siemens, Friedrich. Verwerthung der Mannesmann-
'sche Walzréhren zu Pumpzwecken. 1891. (In Ver-
handlung des Vereins zur Befdorderung des Gewerbfleis-
ses, v. 70, Kleine mittheilungen, p. 172-173.)

Includes also a reprint of an article from the “Civil-
ingenieur,” v. 34, no. 3, on “Das Mannesmann'sche Ver-
fahren, nahtlose Rohren aus dem wvollen Stucke ohne
Dorn zu Walzen," by Friedrich Siemens.

The same, absiract. 1891, (In Journal fir Gas-
beleuchtung und Wasserversorgung, v. 34, p. 379.)

The same, abstract. 1891, (In Stahl und Eisen, v.
11, pt. 1, p. 516.)

Sisco, F. T, and Boulton, H, I¥". Welding Steel Tub-
ing and Sheet with Chromium-Molybdenum Welding
Wire. 1925. (In American Society for Steel Treating,
v. 8, p. 589-619.)

Discussion, p. 619-620, 665-668,

In welding chromium-molybdenum  steel seamless tubing,
chromium-molybdenum welding wire produces weld which has
more desirable and uniform structure than low carbon welding
wire; in welding chromium-molybdenum steel tubing to plan
carbon steel tubing chromium-molybdenum steel welding wire
is not greatly superior and may even be inferior to low carbon
wire,

Slocum, S. E. Collapse of Tubes under External
Pressure. 1909. (In Engineering, v. &7, p. 35-37.)

Discussion of Carman’s and Stewart’s experiments. Suggests
that discrepancy between theoretical formula and experimental

results is probably due to imperfections in geometrical forms.
Proposes a correction factor C in the formula:

2E 2
=0 —| .
l—m* | D
The value of C for solid drawn weldless steel tubes is 0.76.
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Society of Automotive Engineers. S. A. E. Hand-
book. 2 v. 1918-1919.

Gives dimensions and torque capacities of seamless steel tubes,
v. 1, p. lo-lob.

Specifications for Seamless Steel Tubing for Struc-
tural Purposes. 1910. (United States—Navy Dept.
Specification, 44T1.)

Supersedes specification 44T1 issued May 12, 1909,

Speller, Frank N. Manufacture of Soft Steel Tubes
in Relation to Corrosion. 1912, (In Journal of the So-
ciety of Chemical Industry, v. 31, pt. 1, p. 263-265.)

Includes a table giving comparisons of corrosion of bailer
tube materials in aerated water and acid, and summary of corro-

sion test: on various materials in 25 per cent sulphuric acid.
Includes cold and hot drawn open-hearth steels.

Speller, Frank N. Wrought Pipe—Threading and
Relative Durability of Steel and Iron. 1905, (In Jour-
nal of the Canadian Mining Institute, v. 8, p. 46-55.)

Gives results of expegiments on relative corrosion of wrought

iron and steel pipes, and includes corrosion dafa on cold and hot
drawn seamless tubes.

Spring, La Verne W. Non-Technical Chats on Iron
and Steel and Their Application to Modein industry,
1917.  Stolees.

Devotes a chapter to the manufacture of seamless steel tubes,
P 302-309.

Springer, J. F. Seamless Steel Tube Manufacture.
1910. (In Iron Age, v. 86, pt. 1, p. 612-618.)

Deseribes and illustratezs the manufacture of scamless steel
tubes. Discusses various processes including the Mannesmann,
Stiefel, Charnock, Diescher, and pl‘iﬂtipﬂ.lﬁr the process em-
ployed by the National Tube Co, in making Shelby tubing.

Standard Specifications for Lap-Welded and Seam-
less Steel and Lap-Welded Iron Boiler Tubes. 1924, (In
American Society for Testing Materials, Standards 1924,
p. 212-218.)
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The same. 1926, (United States—Bureau of For-
tign and Domestic Commerce. Industrial Standards,
No. 63.)

In English and Spanish,

Serial designation is A83-24. Covers lap-welded, and seam-

less steel and lap-welded iron boiler tubes, boiler flues, super-
heater tubes, safe ends and arch tubes.

Stang, A. H. Tests of Rotary Drill Pipes. 1921
(In Iron Age, v. 108, p. 804.)

Gives results of experiments and includes tests conducted on
seamless iron pipes.

Steel Tube Process. 1898, (In Iron Age, v. 61,
May 12, p. 10.)

Abstract of paper on a new process of making weldless tubes
for cycles,

Stewer. TUleber die Herstellung nahtloser Eisenrdh-
ren. 1908. (In Eisen-Zeitung, v. 29, p. 835-836.)

Describes the method of seamless tube manufacture.

Stewart, J. G, Processes of Manufacture of Wrought
Iron and Steel Tubes. 1915, (In Transactions of the
Institution of Engineers and Shipbuilders in Scotland,
v. 58, p. 212-249.)

Discussion, p. 249-256.

The same, without discussion. 1915, (In Mechani-
cal Engineer, v. 35, p. 178-180, 203-207.)

The same, abstract, 1915, (In Iron and Coal Trades
Review, v. 90, p. 608-610.)

Includes a deseription of the manufacture of weldless tubes,
with a brief historical discussion.

Stewart, Reid. T. Strength of Steel Tubes, Pipes and
Cylinders under Internal Fluid Pressure. 1912, (In
Transactions of the American Society of Mechanical En-
gineers, v. 34, p. 207-312.)

Discussion, p. 312-318.
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The same, without discussion. 1912, (In Mechanical
Engineer, v. 29, p. 514-518.})

Author investigated and compared various formulas and
found that Barlow's formula was best suited for all ordinary
caleulations pertaining to bursting strength of commercial tubes.
Tabulates results of tests on seamless steel tubes, p. 309,

Stoughton, Bradley. The Metallurgy of Iron and
Steel. Ed. 3. 1923, McGraw.
Treats very briefly of seamless tube making, p. 252, 233

Tool Steel in Seamless Cold Drawn Tubes. 1903,
(In Iron Age, v. 72, Nov. 5, p. 34.)

The same, abstract. 1903, (In Machinery, N. Y, v
10, p. 199.)

Brief note on the production of tool steel seamless tubing by
the Ellwood Ivins Tube Works.

Topical Discussion and Notes of Experience. 1898
(In Transactions of the American Society of Mechanical
Engineers, v. 20, p. 427-439.)

Includes brief discussion on “What Constitutes a Seamless
Tube", p. 430-435.

Torka, f. Theorie des Mannesmann'schen Réhren-
walzwerks, 1888, (In Glaser’s Annalen tur Gewerbe
und Bauwesen, v. 23, p. 109-112, 132-136.)

The same. 1888, (In Zeitschrift des Vereines
Deutscher Ingenieure, v. 32, pt. 2, p. 842-846, 863-868.)

Tschudi, Ueber nahtlose Stahlebehilter. 1892, (In
Glaser's Annalen fiir Gewerbe und Bauwesen, v. 30, p.
205-207.)

Diseussion, p. 207.

The same, abstract, 1892, (In Stahl und Eisen, v.
12, pt. 1, p. 443.)

Paper read before the “Verein fuer Eisenbahnkunde,”
dealing with the construction and durability of seamless steel
shipping containers for acids,
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Tube Making Machinery. 1898. (In Engineering,
v. 66, p. 825, 826.)

Ilustrated description of machines used for the manufac-
ture of solid drawn steel tubes at the Alma Tube Works,

Tube Mill of the United States Projectile Company.
1897. (In Iron Age, v. 59, Mar. 18, p. 1-3.)

IMustrated discussion of the manufacture of cold drawn
seamless steel tubing.

Twnner, P.  Zum Mannesmann'schen Réhrenwale-
Verfahren. 1890, (In Oesterreichische Zeitschrift fiir
Berg- und Hiittenwesen, v. 38, p. 291-293.)

Summarizes results of investigations of variousz authorities
on the Mannesmann process of tube rolling,

Tiber das Mannesmann'sche Rohrenwalzverfahren.
1890. (In Gesundheits-Ingenieur, v. 13, col. 431-434.)

Treats briefly of the development and advantages of Mannes-
mann seamless tubes. Quotes several authun’ticg on the subject.

Uber die Verfahren zur Herstellung nahtloser Hohl-
korper. 1904. (In Deutsche Mechaniker-Zeitung, sup-
plement to Zeitschrift fiir Instrumentkunde, v. 24, p.
102-103.)

IAbstract of article in “Bayer. Ind.-u. Gewerbebl," v. 36,
p. L.

Universal Tube Works, 1903, (In Engineering, v.
76, p. 492-493.)

Ilustrated description of the Universal Tube Co. plant for
the manufacture of small seamless tubes by the Ehrhardt process,

Unusual Products from Seamless Tubing. 1908. (In
Iron Age, v. 82, pt. 1, p. 105.)

Brief note on various articles made from seamless tubing.

Varied Uses of the Seamless Steel Tube, 1910. (In
Iron Trade Review, v. 46, p. 620.)

Ilustrated description of uses of seamless tubes manufactured
by the Detroit Seamless Stecl Tube Co.
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Verein Deutscher Eisenhiittenleute, Ed. Gemeinfass-
liche Darstellung des Eisenhiittenwesens. Ed. 11. 1921

Stahleisen.
Condensed treatment of several processes of seamless tube
manufacture, p. 181-184.

Walker, J. Bernard. Story of Steel. 1926, Harper.
Gives brief history, various methods of manufacture and
treatment of seamless steel tubes, p. 114-122.

Wedding, Herman. Progress of German Practice in
the Metallurgy of Iron and Steel Since 1876, with Spe-
cial Reference to the Basic Processes. 1890, (In Jour-
nal of the Iron and Steel Institute, v. 37, p. 491-560.)

Discussion, p. 560-563.

The same. 1890, (In Transactions of the American
Institute of Mining Engineers, v. 19, p. 331-395.)

The same, abstract. 1890, (In Scientific American
Supplement, v. 30, p. 12393.)

Includes an illustrated treatment of Mannesmann process of
seamless tube rolling.

Weldless Steel Pipes for Gas and Water. 1904, (In
Journal of Gas Lighting, v. 85, p. 266-267.)

Werkzeuge aus Mannesmann-Stahlréhren. 1893,
(In Dingler’s Polytechnisches Journal, v. 289, p. 22-23.)

Abstract of article in “Metallarbeiter,” No. 45, treats of the
manufacture of various articles from seamless steel tubes.

Wilsom, H. 5. Production of Seamless Tubing. 1899,
{(In Journal of the Association of Engineering Societies,
v. 22, p. 275-287.)

Discusses the kind and quality of the stecl best adapted, and
the method of manufacture of seamless tubes.

Wirthwein. Uber die Herstellungsarten schmiedeiser-
ner geschweisster und nahtloser Rohre. 1901, (In Zeit-
schrift des Vereines Deutscher Ingenieure, v. 45, pt. 2,
p. 1573-1574.)

Brief treatment of the manufacture of welded wrought iron
and seamless pipes.
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Walbling, H. Zum Rostprozess der Guss- und Man-
nesmannréhren. 1913, (In Ferrum, v. 10, p. 161-167.})

Tests of steel and cast iron pipes under various conditions
showed that for shart periods iron pipes corroded more rapidly
than steel pipes due to protective mill scale on the latter, while
for long periods it was found that rust coating acted as a pro-
tection and the results were in favor of the iron pipes.

Kee also following reference.

Walbling, H. Zur Rostung der Guss- und Mannes-
mannrohre. 1911, (In Metallurgie, v. 8, p. 613-617.)

States that the rapidity of rusting of cast iron, steel and
wrought iron is in the order named, but the rusting of cast iron
takes place more evenly while the other two rust in spots.
Therefore the tendency is for holes to appear in steel and wrought
iron tubes before they do in cast iron,

See also preceding reference.

I olff, G. Verwendung von siliziertem und unsilizier-
tem Stahl zur Herstellung von nahtlosen Rohren nach
dem Schrigwalz- und Pilgerschrittverfahren, 1925, (In
Stahl und Eisen, v. 45, pt. 2, p. 1958-1961.)

Treats of the properties, weldability and piping in silicated
and non-silicated steels; results of rolling tests show unfavor-
able influence of blister formations in non-silicated steel and
advantages of using silicated steel in production of seamless
tubes manufactured according to the Mannesmann and Perrins
Processes,

Wolffram, Ludwig. Seamless Tubing. 1921. (In
Metal Industry, N. Y., v. 19, p. 112)

Description of improved methods for the production of
copper, brass and steel tubing.

Woodall, Henry, and Parkinson, B. R. Distribution
by Steel with a Chapter on Main Testing for Leakage.
1911. Allan.

Brief treatment of weldless tubes, p. 119, gives tables of
thickness of Mannesmann steel tubes in LW.G., and lengths of
solid drawn steel main with rigid joint, p. 128, 13l

Woodvine, G. K., and Roberts, A. L. Influence of
Segregation on the Corrosion of Boiler Tubes and Super-

39



heaters. 1926. (In Journal of the Iron and Steel In-
stitute, v. 113, p. 219-222.)

Discussion, p. 223-228.

The same, withowt discnssion. 1926, (In Iron and
Coal Trades Review, v. 112, p. 841-842.)

State that whether tube billets are pierced by a press or rotary
piercer, blow holes and segregates, will if present, be found in
interior of solid drawn tubes, unless ingots are made with all
the care devoted to making high grade alloy steels. Give results
of experiments to determine the extent to which pitting and
general corrozsion could be ascribed to segregated ingot material

Wright, E. V. D., Jr. Belgian Seamless Tubes. 1925.
(In Iron Age, v. 116, p. 1713.)

Being an abstract of report of United States trade commis-
sioner on methods of Usines a Tubes de la Meuse,
Kee also brief comment by E. K. Kelso, p. 1817.

Zobler. Verfahren zur Herstellung von nahtlosen
Hohlkdrpern, 1900,  (In Zeitschriit des WVereines
Deutscher Ingenieure, v. 44, pt. 1, p. 190-192.)

The same, abstract. 1900. (In Eisen-Zeitung, v. 21,
p. 159.)

Describes method of seamless hollow tube manufacture by
the Ehrhardt process.

United States Patents

In the United States Patent Office classification,
Class 78 (subclass 9) and Class 80 (subclass 4, 11,
and 62) contain patents on seamless steel tubing. The
Carnegie Library of Pittsburgh has a list of patent
numbers in each of the above classes, brought up to
May 31, 1921.

Aiken, Andrew J., Jr. Apparatus for Producing
Seamless Tubes. (1497 467.)

Allderdice, Winslow. Pipe-Mandrel. (757,872
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dppleton, William H. Machine for Rolling Seamless
Tubes. (369,311

Appleton, William H, Machine for Rolling Seamless
Tubing. (412,010.)

Appleton, William H. Machine for Rolling Seamless
Tubing. (412,011.)

Appleton, William H. Machine for Rolling Seamless
Tubing. (412,012.)

Appleton, William H. Rolling-Mill. (394,635.)

Astfalck, Wiland., Press for Forming Tubes, Etc.
(847,635.)

Baker, James H. Punching and Forging Apparatus.
(671,430.)

Beck, Arthur E., and Townsend, George. Apparatus
for the Production of Tubes. (770,997.)

Becker, Theodor, Process and Device for Produc-
ing Hollow Blocks for Manufacturing Seamless Tubes.

(1,455,703.)

Blaxter, George H. Automatic Adjusting Mechanism
for Reelers for Tubes, Ete. (1,059821.)

Blaxter, George H. Automatic Adjustment for
Reelers. (1,040,862.)

Blaxter, George H. Manufacture of Seamless Tub-
ing. (876,856.)

Blaxter, George H. Method of Making Seamless
Tubes. (1,076,545.)

Blaxter, George H. Method of Reeling Tubes.
(1,059,955.)

Blaxter, George H. Swaging-Mill. (Reissue, 13,377.)

Brace, Porter H. Process of Making Seamless Tub-
ing. (1,396,918.)
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Briede, Otto. Manufacture of Tubes. (914,332.)
Briede, Otto. Manufacture of Tubes. (914,333.)

Briede, Otto. Method of Manufacturing Seamless
Tubes. (974,744.)

Brock, Richard E. Method of Rolling Tubing.
(1,040,134.)

Brock, Richard E., and Selkirk, William M. Tube-
Rolling Apparatus. (1,020,399.)

Brock, Richard E., and Selkirk, William M. Tube-
Rolling Apparatus. (1,046,436.)

Brooks, William F, Cores for Tubing. (163,148.)

Brooks, William F. Manufacture of Metal Tubing.
(146,868.)

Brown, William H. Art of Making Seamless Tubes.
(377,347.)

Brown, William H, Art of Making Seamless Tubes.
(377,348.)

Brown, William H. Process of Making Seamless
Tubes. (316,600.)

Burdon, Lewi L. Manufacture of Solder-Lined Seam-
less Tubes. (525,676.)

Burton, James Henry. Improvement in the Manu-
facture of Gun-Barrels. {Reissue, 4,686.)

Capron, Marshall F. Mechanism for the Manufac-
ture of Seamless Tubes. (843,867.)

Capron, Marshall F. Mechanism for the Manufac-
ture of Seamless Tubes. (843,868.)

Capewell, George /. Apparatus for Perforating Billets
or Ingots. (575,104.)

Ciangherotti, Corrade. Apparatus for Manufactur-
ing Weldless Metal Tubes. (689,668.)
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Clark, Edred W, Machine for Forming Seamless
Tubes. (454,030.)

Crane, Newton. Process and Apparatus for Making
Seamless Tubing. (1,444,953.)

Dawvis, Leonard D, Manufacture of Seamless Tubes.
(1,123,178.)

Dawis, Leonard D. Mechanism for Piercing or Shap-
ing Metallic Ingots. (829,100.)

Dawvis, Leonard D). Process of Producing Seamless
Internally-Ribbed Tubes. (1,465073.)

Dawis, Leonard D. Swaging-Mill. (771,611.)
Dicks, William, and Blaxter, George H. Guiding
Device for Tube-Mills, (693 381.)

Digscher, Samuel Endres. Apparatus for Manufac-
turing Seamless Tubing. (667,686.)

Diescher, Samuel Endres. Manufacture of Billets for
Seamless Tubes. (1,529,301.)

Diesclier, Samuel Endres. Manufacture of Seamless
Tubes. (1,056,326.)

Diescher, Samuel Endres. Manufacture of Seamless
Tubes. (1,067 806.)

Dicscher, Samuel Endres. Manufacture of Seamless
Tubes. (1,139,957.)

Diescher, Samuel Endres. Manufacture of Seamless

Tubes. (1,280,683.)
Diescher, Samuel Endres. Tube-Machine. (650,894.)

Dunn, Jerry J. Method of Making Steel or Alloy
Tubes, (1,006,186.)

Earl, Luther D. Tool for Piercing Billets. (1,
374,369.)
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FEhrhardt, Heinrich. Apparatus for Producing Tubu-
lar Bodies. (724,270.)

Ehrhardi, Heinrich. Process of and Apparatus for
Manufacturing Tubular Bodies. (495,245.)

Fassl, Aloys. Method of Rolling Tubes. (988,634.)

Fassl, Aloys. Method of Rolling Tubes. (Reissue,
13,500.)

Fassl, Aloys. Rolling-Mill for Rolling Out Hollow
BElocks. (988,868.)

Findlay, John. Machine for Making Seamless Tap-
ered Tubes, (557,791.})

Forster, Hermann, von. Manufacture of Cold-Dirawn
Seamless Tubes, (1,205,292.)

Flagler, John H. Art of Forming Seamless Tubes.
(401,415.)

Fox, Samson, Machine for Making Metal Tubes and
Pipes. (258,740.)

Friedrich, Oscar, and Schulte, Wilhelm. Apparatus
for Making Metal Tubes. (545,953.)

Friedrich, Oscar, and Schulte, Wilhelm. Process of
and Apparatus for Making Holes Through Metallic
Blocks. (536,278.)

Gardiner, Robert J, Piercing-Mandrel. (945,932.)

Gassen, Josef. Process and Rolling Mill for the
Manufacture of Finished Seamless Tubes, (1,545,249.)

Gargen, Johann, and Others. Machine for Forming
Seamless Tubes. (549,356.)

Hall, Robert F. Means for Removing Seamless Tubes
from Mandrels. (577,296.)

Harkins, James J., and Orman, Oito F. Apparatus
for the Manufacture of Seamless Steel Tubes. (1,503,
158.)
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Harkness, Joseph C. Seamless-Tube-Rolling Mill.
{988,569.)

Heckert, William. Rolling-Mill for Making Seam-
less Tubes. (429,623.)

Higgins, Campbell P. Machine for Forming Seam-
less Tubes. (961,128.)

Higgins, Campbell P. Machine for Forming Seam-
less Tubes. (961,129.)

Higgins, Campbell P. Machine for Forming Seam-
less Tubes. (961,130.)

Higgins, Campbell P. Machine for Forming Seam-
less Tubes. (961,131.)

Higgins, Campbell P. Machine for Forming Seam-
less Tubes. (961,132.)

Higgins, Campbell P Machine for Forming Seam-
less Tubes. (961,133.)

Holinger, Emil F. Apparatus for Manuiacturing
Hollow Projectiles. (638,807.)

Holinger, Emil F. Dies for Manufacturing Seamless
Tubes. (1,122,753.)

Holinger, Emil F. Manufacturing Seamless Tubes.
(1,103,966.)

Horowvsky, Zdenko. Apparatus for the Manufacture
of Tubing. (529,910.)

Hughes, Wallace E. Method of Making Tubes.
(1,223.282.) -

Inshaw, Jolnm George, and Inshaw, George Richard.

Apparatus for Use in Making Weldless Tubes from Hol-
low Blooms, Billets, and the Like. (1,263,251.)

Iwins, Ellwood. Machine for Manufacturing Seam-
less Drawn Tubes. (609,147.)
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Ivins, Ellwood. Manufacture of Seamless Drawn

Tubes. (601,966.)

Ivins, Ellwood, and Griffiths, William. Seamless-
Tube-Rolling Machine. (631,714.)

Jack, Hartley H. Manuiacture of Seamless Tubing.
(362,728.)

Jackson, William U., and Lloyd, Francis H. Ma-
chinery for the Manufacture of Metallic Tubes, Ete.

(752,980.)

Kellogg, Charles. Machine for Rolling Seamless
Tubing. (397,724.)

Kellogg, Charles. Machine for Rolling Tubes.
(439,878.) |

Kellogg, Charles. Machine for Rolling Tubes, Col-
umns, Ete. (278,340.)

Kellogg, Charles.  Mandrel for Rolling Seamless
Tubes. (424,213.)

Kellogg, Charles. Tube-Rolling Machine, (325,938.)

Kellogg, Morris. Apparatus for Making Seamless
Tubing. (1,528,832.)

King, John H., and Others. Apparatus for Manufac-
turing Seamless Tubing. (719,231.)

King, John H., and Others, Apparatus for Manufac-
turing Seamless Tubing. (740,442)

King, John H., and Others. Apparatus for Manufae-
turing Seamless Tubing. (742,200.)

Larson, Carl Gustaf. Tube-Rolling Mill. (526,157.)

Larson, Carl Gustaf. Support for Mandrel-Bars of
Tube-Rolling Mills. (528,676.)

Ledermiiller, Theodor. Rolling-Mill for Manufac-
turing Cylindrical Articles. {ﬁﬁ.’i,?%ﬂ.}
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M;Inms.ﬁ, Frederick 1., and Thornburgh, William.
Machinery for Producing Seamless Metallic Tubes.
(693,053.)

MeTear, Balfour F. Apparatus for Drawing Hard-
Metal Tubes. (880,563.)

MecTear, Balfour F. Machine for Making Seamless
Tubes or Hollow Articles. (700,361.)

MeTear, Balfour F. Machinery for Making Seamless
Metal Tubes, Ete. (771,883,)

McTear, Balfour F. Manufacture of Seamless and
Weldless Tubes or Hollow Bodies. (691,727.)

Mannesmann, Max. Art of Elongating Tubes.
(721,214.)

Mannesmann, Max. Art of Rolling Tubes. (721,209.)
Mannesmann, Max. Art of Rolling Tubes. (721,210.)
Mannesmann, Max. Art of Rolling Tubes. (721,211.)
Mannesmann, Max. Artof Rolling Tubes. (721,213.)

Mannesmann, Max. Machine for Rolling Tubes.
(721,212

Mannesmann, Mar., Manufacture of Seamless Tubes,
(361,954.) ;

Mannesmann, Mar., Manufacture of Seamless Tubes,

(361,959.)

Mannesmann, Maxr. Manufacture of Seamless Tubes.
(361,960.)

Mannesmann, Max. Manufacture of Seamless Tubes.
(361,961.)

Mannesmann, Max. Manufacture of Seamless Tubes.
(361,962.)

Mannesmann, Max. Manufacture of Seamless Tubes.

(361,963.)
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Mannesmann, Reinhard. Manufacture of Seamless
Tubes. (361,955.)

Mannesmann, Reinhard, Manufacture of Seamless
Tubes. (361,956.)

Mannesmann, Reinhard., Manufacture of Seamless
Tubes. (361,957.)

Mannesmann, Reinhard. Manufacture of Seamless
Tubes. (361,958.)

Mannesinann, Reinhard, and Mannesuann, Max. Me-
chanism for Making Seamless Tubes. (389,585.)

Marshall, Charles A. Seamless Tube and Process of
Making the Same. (377,318.)

Mercader, Camille, and Byenes, Clarence P. Method
of Making Seamless Tubes or Hollow Articles. (717,-
836.)

Meyer, George U. Arbor. (441,889.)

Meyer, George U. Process of Drawing Seamless
Tubes. (441,888.)

Morse, Alonzo Clay, and Lezwis, Harry Richard, Ir,
Process for Seamless-Tube Drawing. (1,450,699.)

Nathansen, William, and SBeline, Juck, Method of
Making Seamless Connecter Tubes. (1,608,180.)

Nathanson, William, and Belin, fack. Method of
Making Seamless Pipe Connections. (1,520,764.)

~ Neuberth, George E. Machine for Making Seamless
Tubing of Metal, Pulp, or Other Materials. (1,285,328.)

Neuberth, George E. Machine for Making Seamless
Tubing of Metal, Pulp, or Other Materials. (1,330,489.)

Nicholson, John H. Conical Rolls for Piercing, Ex-
panding, or Cross-Rolling Metal Billets or Tubular
Blanks. (765,986.)
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Nicholson, folm H., Mechanism for Making Tubes
from Billets. (628,024.)

Nicholson, John H. Method of Making Seamless
Tubing. (870,246.)

Nicholson, John H. Piercing and Expanding Mill.
(718,723.)

Nicholson, John H. Tube-Rolling Mill. (769,709.)

Nowak, Adolf Alexander Karl. Tube-Rolling Mill.
(1,036,309.)

Ofutt, John W. Apparatus for Rolling Seamless
Tubes, (1,100,696.)

O ffuit, John W. Method of Making Seamless Tubes.
(1,040,569.)

Offutt, John W. Rolling-Mill. (741,702.)

Parker, Benjamin F. Reeling Device, (1,040,748.)

Patterson, Peter. Seamless-Tube-Drawing Mecha-
nism. (741,369.)

Peters, Mathias. Manufacture of Tubes. (948,961.)

Peters, Mathips. Rolling-Mill for Producing Tubes.
(954,880.)

Peters, Mathias, Rolling-Mill for Producing Tubes.
(970,263.)

Peters, Mathias. Steel Alloy for the Rollers of Pilger
Rolling Mills, (1,558,918.)

Platt, Irving G. Apparatus for Making Seamless
Tubes. (405,115.)

Fry, John C. Tube-Rolling Mill. (851,435.)

Rabold, George, Sr. Manufacture of Seamless Tubes.
(1,412,196.)

Reimann, Robert, and Parselle, Absalom Pereival,
Manufacture of Seamless Tubing. (1,213,539.)
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Reinhard, Henry. Manufacture of Metal Tubes or
the Like. (989,643.)

Roeckner, Martin. Manufacture of Seamless Pipes.

(1,610,593.)

Selkirk, William M. Mechanism for Rolling Tubing.
(1,020,455.)

Simpkins, Frank E. Apparatus for Rolling Seamless
Tubes. (1,141,425.)

Simpkins, Frank E. Mandrel Stripping and Cooling
Mechanism. (1,141,426.)

Simpkins, Frank E. Manufacture of Seamless Tubes.
(1,141,424.%

Simpkins, Frank E. Tube-Rolling Mill. (1,141,427.)

mﬂ, Ralph C., and Nicholson, John H. Apparatus
for Rolling Tubing, (923,726.)

Stiefel, Ralph C. Mechanism for Expanding or En-
larging. (605,027.)

Stiefel, Ralph C. Mechanism for Making Tubes from
Metallic Ingots. (551,340.)

Sticfel, Ralph C. Method of Making Seamless Tubes,
(1,474,800.)

Stiefel, Ralph C. Rolling-Mill. (774,795.)
Sticfel, Ralph C. Rolling-Mill. (774,796.)

Stiff, W C., and Bewuett, Herbert B. 5. Manufac-
ture of Seamless Tubes. (340,526.)

Stiiting, Heinrich., Tube-Rolling Mill. (961,818.)
Stitting, Heinrich. Tube-Rolling Mill. (1,040,812,)

Tasker, Stephen P. M. Machine for Making Taper
Tubes from Hollow Ingots. (331,574.)
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Tasker, Stephen P. M. Machine for Making Taper
Tubes from Hollow Ingots. (331,575.)

Tasker, Stephen P. M. Machine for Making Taper
Tubes from Hollow Ingoets. (331,576.)

Tasker, Stephen P. M. Machine for Making Taper
Tubes from Hollow Ingots. (331,577.)

Tasker, Stephen P. M. Machine for Making Tubes
from Hollow Ingots. (331,571.)

Tasker, Stephen P. M. Machine for Making Tubes
from Hollow Ingots. (331,572.)

Tasker, Stephen P. M. Machine for Making Tubes
from Hollow Ingots. (331,579.)

Tasker, Stephen P M. Machine for Making Tubes
from Hollow Ingots. (331,580.)

Tasker, Stephen P. M. Machine for Making Tubes
from Hollow Ingots. (331,581.)

Tasker, Stephen P. M. Machine for Making Tubes
from Hollow Ingots. (331,582.)

Tasker, Stephen P. M. Machine for Making Tubes
from Hollow Ingots. (331,583.)

Tasker, Stephen F. M. Machine for Making Tubes
from Hollow Ingots. {331,584.)

Tasker, Stephen P. M. Machines for Reducing Diame-
ter of Metal Tubes. (175,522.}

Tasker, Stephen P. M. Mandrel. (331,570.)
Tasker, Stephen P. M. Mandrel. (331,578.)

Tasker, Stephen P. M. Mandrels for Rolling Metal
Tubes. (151,323.)
Tasker, Stephen P. M. Roller-Mandrel. (331,573.)
Tasker, Stephen P. M. Rolling-Mill for Making
Tubes. (382,017.)
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Thust, George J. Clamping or Bar-Protecting Appa-
ratus. (793,858.)

Thust, George J. Machine for Producing Seamless
Metallic Tubes. (803,079.)

Thust, George J. Mandrel Mechanism for Rolling
Billets into Tubes. (658,882.)

Thust, George J. Tube-Rolling Machine. (1,113,383.)

Weits, Lewis H,, JTr. Automatic Slacker for Seam-
less Tube Mills, (1,517,330.)

W heeler, Elbridge. Composite Ingot for Producing
Seamless Tubes. (368,175.)

White, Lyman. Machine for Forming Seamless
Tubes. (432,463.)

White, Lyman. Machine for Rolling Seamless Tubes.
(432,464.)

Whitchouse, Arthur T. Machine for Forming Seam-
less Metal Tubes. (227 462.)

Wikstrim, Malcolm Usrban. Mechanism for Piercing
Metallic Ingots or Billets. (1,022,524.)

Williwms, Charles Francis, and Dicks, Williom, Ap-
paratus for the Manufacture or Production of Weldless
or Seamless Metal Tubes. (1,005,091.)

Windecker, Otto. Apparatus for Rolling QOut Metal
Tubes. (1,044,113,

Winter, Emil. Mill for Manufacture of Tubes.
(869,282.)

Winter, Emil. Mill for Manufacture of Tubes, Ete.
(B69,283.)

Winter, Emil. Swaging-Mill. (869,284
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Wolffgram, Ludwig. Making Long Seamless Thin-
Rolled-Tubes Out of Warm Solid Blocks of Metal.
(1,208,876.)

Wolffgram, Ludwig. Rolling-Mill. (1,352,493.)

Wolffgram, Ludwig. Rolling-Mill for Seamless Tubes.
(1,234,245.)

Woalffgram, Ludwig. Seamless-Tube-Forming Mill.
(1,185,270.)

Woottan, Robert, and (Goold, Lesds 117 Apparatus
for Removing Mandrels from Metal Tubes. (562,778.)

Waotton, Robert. Machinery for Manufacturing
Seamless Steel Tubes. (577,907.)

W ootton, Kobert, and Others. Machine for Manu-
facturing Seamless Steel Tubes. (585,809.)

Wootton, Robert, and Heseitd, Bemjaniin. Means for
Releasing Tubes from Mandrels. (547,234.)

British Patents

HE search for British patents is expedited by the
Classified Abridgments issued by the patent
office. The first series covers the years 1617-1883.
The new series, with illustrations, runs from 1877 to
date, the latest section issued covering patents through
1920. Class 83, part 4 is devoted to seamless steel
tubing.
Prior to 1916, British patents were renumbered each
year, and the date is thus necessary for identification.
Abel, Charles Denton. Improvements in Automatic
Feed Mechanisms for Step by Step Tube Rolls. (6,571 of
1896.)
Atkinson, John. Improvements in the Manufacture
of Metallic Tubes or Cylinders, and in the Machinery
Employed Therein. (371 of 1820.)
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Barraclough, Thomas Critchley. Improvements in
Machinery for Manufacturing the Bodies of Metal Bar-
rels and Other Similar Vessels. (2,975 of 1891.)

Bayliss, Thomas Richard. Improvements in the Manu-
facture of Ordnance and Projectiles, Which Improve-
ments are Also Applicable to the Manufacture of Metal-
lic El:1lhcs and Hoops for Various Purposes. (5,754 of
1885.)

Beck, Arthur Edward, and Toewnsend, George. Im-
provements Relating to the Manufacture of Metal Tubes.
(26,637 of 1902.)

Beck, Arvthur Edward. Improvements Relating to the
Rolling of Metal Tubes and Other Hollow or Solid
Bodies. (23,455 of 1901.)

Beck, Arthur Edward. Improvements Relating to the
Manufacture of Tabes. (13,388 of 1905.)

Becker, Theodor, Process and Apparatus for Produe-
ing Hollow Blooms for Manufacturing Seamless Tubes.

(210,955.)

Bishop, Charles Thomas, and Others. Improvements
in Machinery to be Employed in the Manufacture of
Metallic Tubes. (7,852 of 1895.)

Blaxter, George H. Improvements in Apparatus for
the Manufacture of Seamless Tubing. {?.lgg of 1906.)

Bloxam, Artlur George. Improvements in Cylinder
Rolling-Mills. (3,823 of 1902.)

Bloxam, Arthur George. Improvements in Tube
Rolling, (26,603 of 1905.)

Briede, Otto. Improvements in or Relating to Pilger
Rolling Mills. (2,799 of 1905.)

Briede, Otto. Improvements in or Relating to Rolling
Hg:a!én;v Billets to Form Seamless Tubes. (28248 of
1906,
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_ Briede, Otto. Improvements in Rolling Mills for Roll-
ing Seamless Metal Tubes. (15,222 of 1903.)

Briede, Otte. lmprovements in the Method of and
in Mills for Rolling Seamless Tubes. (8,477 of 1913.)

Briede, Otto. Improvements in the Method of Roll-
ing Hollow Billets on Mandrels. (18,996 of 1905.)

Briede, Otto. New and Improved Method of Roll-
ing Hollow Billets on a Mandrel. (189935 of 1903.)

Briede, Otto. Process and Apparatus for the Step-
wise Rolling of Tubes and Other Hollow Bodies. (14,183
of 1906.)

Brinkman, Louis Herman, Improvements in Meta*
Drawing Apparatus. (110,598.)

Brooman, Richard Archibald. Improvements in Ma-
chinery for Making Pipes and Tubes. (560 of 1853.)

Brougham, Frederick John. Improvements in Roll-
ing-Mills for Making Seamless Tubes. (17,162 of 1890.)

Bungeroth, Rudolf. Improvements in and Connected
With the Manufacture of Tubes and Other Hollow
Bodies. (1,064 of 1896.)

Cayley, Claud Thornton, and Courtman, Renben
Samuel. Improvements in the Manufacture of Metal
Tubes or Tubular Vessels. (20,364 of 1891.)

Chamberlain, Arthwr, and Tubes, Limited. Improve-
ments Relating to the Rolling of Metal Bodies. (14,384
of 1901.)

Charnock, John Aiton. Improvements in Mechan-
isms for Making Tubes from Metallic Ingots or Blanks.
(14,001 of 1897.)

Christoph, Louis, and Others. Improvements in Drill-
ing, Drawing, and Rolling Metals, and in the Machinery
or Apparatus Employed Therein. (3,262 of 1862.)
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Clark, Alcxander Melville. Improvements in Ma-
chines for Rolling Seamless Metal Tubes. (11,047 of
1890.)

Cope, Edward, and Hollings, Alfred. Improvements
in Apparatus for Use in Rolling Tubes and Hollow Ar-
ticles. (12,482 of 1892.)

Cope, Edward, and Hollings, Alfred. Improvements
in the Manufacture of Meffillic Tubes and in Apparatus
Employed Therein, (10,796 of 1887.)

Crawford, William, and Crazvford, Tames., Improve-
ments in Apparatus for Making Tubes or Cylinders of
Steel or Like Metal. (3,519 of 1893.)

Dann, Joseph Theodore. Improvements in the Con-
struction and Use of Apparatus for Enlarging Metallic

Tubes. (6,453 of 1887.)
See alzso, (9939 of 1886.)

Dawis, Leonard Delano, Improvements in Rolls for
Rolling Hollow Billets or Shaping Metallic Ingots.
(12,828 of 1899.)

Davis, Leonard Delano. Improvements Relating to
the Manufacture of Seamless Tubes of Steel or Other
Metal. (8,118 of 1907.)

Davis, Leanard Delano. Improvements Relating to
the Rolling of Tubes and Other Hollow Bodies. (26,572
nf 1907.)

Defert, Ernest. Improved Process for the Manufac-
ture of Weldless Metal Tubes. (111,106.)

Defert, Ernest. Improvements in Reversible Rolling
Mills and in the Process of Manufacture of Weldless
Tubes and Other Hollow Articles. (114,153.)

De Laval, Carl Gustaf Pairik. Improvements in the
Manufacture of Pipes. (7,643 of 1895.)
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Dentsch-Cesterveichische Mannesmannrdhren Werke,
Improvements in and Connected With the Rolling of
Tubes With Pilger Rolls. (4,289 of 1906.)

Dicks, William. Improvements in or Relating to Mills
or Apparatus for the Manufacture, Production or Treat-
ment of Metal Tubes or of Billets, Rods or the Like.
(27,158 of 1907.)

Dicks, William, Improvements in or Relating to the
Manufacture of Metal Rods or Tubes f{rom Billets.
(19420 of 1909.)

Dicks, William. Improvements in or Relating to the
Treatment or Production of Seamless Metal Tubes.
(911 of 1910.)

Dicks, William. Improvements in or Relating to the
Treatment or Production of Seamless Metal Tubes or
Rods. (32 of 1911.)

Dicks, Williamn, and Smith, Andrew Brabuer. Im-
provements Relating to Tube Rolling Machinery. (27,803
of 1907.)

Dicscher, Samuel Endres. Improvements in the
Manufacture of Seamless Tubes. (16,120 of 1913.)

Diescher, Samuel Endres. Improvements in the
Manufacture of Seamless Tubes. (4,488 of 1915.)

Dollman, Hubert. Improvements in or Relating to
Step by Step Rolling Machinery for the Manufacture of
Weldless Tubes. (6,468 of 1906.)

Dollman, Hubert. Improvements in Rolling Metal
Tubes and in Appliances to be Used in Connection There-
with. (15,659 of 1903.)

Dollman, Hubert. Improvements in the Manufacture
of Cold Drawn Steel and Other Metal Tubes and in
Machinery or Apparatus to be Employed in the Said
Manufacture. (15,351 of 1905.)
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Dallman, Hubert, Improvements in the Manufacture
of Weldless Steel and Other Metal Tubes and in Ma-
chinery or Apparatus to be Employed in the Said Manu-
facture. (15,347 of 1905.)

Dring, William Joseph. Improvements in, and in
Apparatus For Use in, the Production of Seamless Metal
Tubes. (6,599 of 1907.)

Diring, Williawm Joseph. Improvements in, and Relat-
ing to, Feeding Mechanism for Use With Rolls Used in
the Production of Seamless Taper and Other Metal
Tubes. (6,599A of 1907.)

Dhford & Elliogt Limited, and Lloyd, Frederic.
Improvements in the Manufacture of Hollow Metal Rods
or Bars or the Like. (111,143.)

Dupont, Adolphe Francois Engéne. Improvements in

the Manufacture of Solid or Hollow Metal Bars, Wires
and Tubes. (22,748 of 1894.)

Dymond, George Cecil. Improvements in Machines
for Rolling Seamless Tubing, Columns, and Other Hol-
low Articles from Hollow Ingots. (18477 of 1888.)

Dyson, G. W., and Hall, H. A. Rolling. (2,856 of
1870.)
Complete patent not available, Abridgement only,

Earle, Hardman Arthur, and Others, Improved Man-
dril for the Manufacture of Tubes, (11,567 of 1909.)

Ehrhardt, Heinrich. Improved Rolling Mill for Roll-
ing Seamless Sheet Metal Cylinders, Hoops, Rings, and
the Like. (8534 of 1896.)

Ehrhardt, Heinrich. Improvements in Apparatus for
the Manufacture of Drawn Tubes. (12,188 of 1898)

Ehrhardt, Heinrich. Improvements in Forging and
Shaping Iron- and Steel-Blocks. (3,116 of 1891.)
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Eﬁlirfmrdt, Heinrich, Improvements in or Relating to
Machines for Rolling Blanks, Tubes and the Like. (12,
747 of 1899.)

Ehrhardt, Heinrich. Improvements in the Manufac-
ture of Weldless Tubes and Wires by Rolling. (11,311
of 1897.)

Ehrhardt, Heinrich. Process and Apparatus for the
Manufacture of Tubular Bodies. (7497 of 1892.)

Elliott, Robert. Improvements in the Manufacture
of Weldless Tubes and in the Machinery or Apparatus
Employed in the 5aid Manufacture, in Part Applicable
to Forming Rods or Bars. (846 of 1882.)

Ewvans, Gilbert. Improvements Relating to Cross or
Skew Rolling Mills. (2,334 of 1915.)

Ewverson, George Harker. Improved Process of Cold-
Rolling Metallic Tubes or Pipes. (8,948 of 1890.)

Farr, Albert. James. FRolling Mill for Producing
Tubes. (10,112 of 1909.)

Farr, Albert James. Rolling Mills for Producing
Tubes. (10,113 of 1909.)

Fassl, Aloys. Improvements in Rolling Mills. (9,579
of 1905.)

Fassl, Aloys. Rolling Mill for Rolling Out Hollow
Blocks. (27,369 of 1907.)

Faulkner, Charles. Improvements in Rolls Used for
the Manufacture of Iron and Steel Tuhbes. (3,233 of
1890.)

Faulkner, Charles. New or Improved Machinery for
the Manufacture of Metallic Tubes. (8496 of 1889.)

Feeny, Victor Isidore. Improvements in Machinery
for Cold Drawing Rods and Tubes. (12,766 of 1887.)
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Fielding, John. Improvements in Angular Rolling
Mills. (124,142.)

Flotoww, Wilhelm won, and Leidig, Hermann. Im-
proved Process or Means for Manufacturing Tubes
Without Seam Out of Cold Wrought Iron and Steel or
Other Metals. (5268 of 1887.)

Fox, Samson. Improvements in the Manufacture of
Metallic Pipes or Tubes, and Apparatus Therefor. (35
of 1879.)

Fox, Samson. Improvements in the Manufacture of
Metallic Pipes or Tubes, and Apparatus Therefor. (732
of 1879.)

Fox, Samson. Improvements in the Manufacture ol
Weldless Pipes and Tubes. (9200 of 1885.)

Friedrich, Oscar, and Schulte, Wilhelm. New o
Improved Method of Manufacturing Seamless Meta
Tubes and Tubular Bodies. (3,038 of 1894.)

Friedrich, Oscar, and Schulie, Wilhelm. Process anu
Apparatus for Making Seamleszs Hollow or Tubula
Bodies with Ribs or Flanges. (3,176 of 1895.)

Gardiner, Robert James. Improvements Relating to
the Manufacture of Steel or Other Metal Tubes. (15,7853
of 1908.)

Gewerkschaft Dentscher Kaiser, Walzwerk Dins-
laken. Improvements in and Connected With Continuous
Rolling Mills. (25,191 of 1908.)

Gewerkschaft Dewtscher Kaiser, Walzwerk Dins-
laken. Improvements in Continuous Roelling Mills.
(22,579 of 1909.)

Gieshoidt, Josef. Improvements in and Connected
With Machinery for the Manufacture of Tubes. (1,481
of 1901.)
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G'OQH,I Lewis William. Improvements in and Con-
nected With Rolling Tubes. (23,992 of 1901.)

H:Trfdﬂ'.'ll, Herbert John, Improvements in Rolling
Metal and in Apparatus Therefor. (1,167 of 1885.)

See also, (666 of 1887.)

Hall, Robert Frederick. Improvements in the Manu-
facture of Seamless Metallic Tubes. (18,958 of 1894.)

Hampton, John Arthur. Improvements in Mechan-
ism for Production of Metal Tubes and the Like. (4,956
of 1902.)

Hampton, John Arthur. Improvements in Tube
Manufacture and in Machinery for Tube Making. (10,-
647 of 1897.)

Hirden, Johannes. Improvements Relating to the
Manufacture of Hollow Steel Bars, (7,452 of 1914.)

Hatton, George. Improvements in the Manufacture
of Metal Tubes, (12473 of 1892.)

Henry, Michael. Improvements in the Method of and
Apparatus for Manufacturing Cylinders, Pipes, Tubes
and Similar Articles. (1,954 of 1864.)

Hesse, Paul. Improvements in Rolling Mills for Use
in the Manufacture of Seamless Tubes. (20,690 of 1894.)

Hewitt, Benjamin, Improvements in Machinery for
the Manufacture of Shells, Vessels, and Tubes. (1,270
of 1893.)

Hills, Albert Edward. Improvements in Process of
and Apparatus for Rolling Tubes. (11,246 of 1902.)

Holland, William, Improvements in Tube Manufac-
ture. (13,878 of 1893.)

Holland, William, and Aston, John Herbert, Im-
provements Relating to the Manufacture of Steel and
Other Seamless Tubes, (4,362 of 1908.)

6l



Hollings, Erncst. Improvements in the Manufacture
of Metal Pipes and Similar Hollow Metallic Articles,
and in Apparatus Therefor. (14801 of 1896.)

Hudson, James. Improvements in the Method of
Drawing Steel and Other Metallic Tubes. (2,474 of
1893.)

Hutchison, Robert. An Improved Plant for Use in
the Process of Manufacture of Metal Tubes, (243,949.)

Hutchison, Robert. Improvements in, and Apparatus
for, the Manufacture of Metal Tubes, or Other Tubular
Articles. (239,781.)

Imray, Harold. Improvements in Drawing Metal
Tubes. (176 of 1890.)

Imray, John, Improvements in the Process of Roll-
ing Tubes, and Apparatus Therefor. (3,683 of 1896.)

Tray, Oliver. Improved Manufacture of Metal Bars
and Tubes. (9,754 of 1888.)

Dinray, Oliver., Improvements in the Process and Ap-
pg;astus for Step by Step Rolling of Tubes. (16,4856 of
1895.)

Twray, Oliver. Improvements in the Rolling of Seam-
less Metallic Tubes and Apparatus for That Purpose.
(13,746 of 1895.)

Iwray, Oliver. Process of Rolling Tubes Step by
Step. (14,249 of 1895.)

Inshaw, George Richard. Improvements in Appara-
tus for Feeding Hollow Blooms, or Tubes, Through
Gapped, or Pilger, Rolls. (1,432 of 1909.)

Inshaw, George Richard. Improvements in Appara-
tus for Rolling, or Rolling and Piercing, Blooms, Tubes
and the Like. (137,578.)
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Inshaw, John George, and Others, Improvements in
Apparatus for Feeding Hollow Blooms or Tubes Through
Gapped, or Pilger, Rolls. (19,983 of 1905.)

Inshaw, Jfohn George, and Watson, George Louden.
Improvements in Apparatus for Feeding Hollow Blooms
and Tubes Through Gapped, or Pilger, Rolls. (21,833
of 1908.)

Inshaw, John George, and Inshaw, George Richard.
Improvements in Apparatus for Pilgering Metal Blooms,
Tubes, or Rods. (25,886 of 1909.)

Inshaw, John George, and Inshow, George Richard.
Improvements in, and Apparatus for, the Manufacture
of Hollow Metal Blooms, or Billets, and Tubes There-
from. (26,366 of 1912.)

Inshaw, John George, and Inshaw, George Richard,
Improvements in Apparatus for Removing Tubes from
the Mandrels of Tube-Rolling Mills. (111,296.)

Inshaw, John George, and Inshaw, George Richard.
Improvements in Apparatus for Use in Making Weldless
Tubes from Hollow Blooms, Billets and the Like.
(111,280.)

Inshaww, John George, and Others. Improvements in
Connection With Rolls for Rolling Tubes and Other Ar-
ticles, {19,984 of 1905.)

Inshaw, John George, and Inshaw, George Richard.
Improvements in Devices for Connecting the Mandrels
of Tube-Rolling Mills to Their Holders. (111,295.)

Johnson, Francis. Rolling Seamless and Weldless
Tubes and Similar Articles. (7,462 of 1884.)

Jolnson, James Yates. Improvements in Machinery
for Manufacturing Internally Ribbed Metal Tubes. (4,358
of 1892.)
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Joseph, John Edward, and Tubes Limited. Improve-
ments Relating to Metal Billet Piercing. (7,781 of 1902.)

Katzewmeyer, John Alexander. Improvements in
Continuous Rolling Mills. (238,960.)

Katzenmeyer, John Alexander. Improvements in Re-
ducing Cylindrical Bodies by Rolling Operation. (238,-
326.)

Keithley, Herbert Rudolph. Improvements in the
Manufacture of Seamless Tubular Metal Bodies. (17,326
of 1901.)

Kellogg, Charles. Improvements in Machinery for
Rolling Tubes, Columns, Shafts and Other Hollow
Forms of Metal. 2,844 of 1883.)

See also, Thompson, William Phillips.

}gach. Max. Improved Tube-Rolling Mill. (10,556

1911.)

Koch, Marx. Improvements in Reversing Tube-
Rolling Mills. (8,105 of 1910.)

Koch, Max. Improvements in Tube Rolling Mills.
(17,997 of 1911.)

Koehn, William. Improvements in the Manufacture
of Metal Pipes or Tubes. (19,194 of 1907.)

Lake, Henry Harris. Improvements in and Relating
to the Manufacture of Seamless Tubes. (4,167 of 1907.)

Lake, Henry Harris. Improvements in Metal Tubes
for Boilers, Condensers, or the Like. (1,669 of 1885.)

Lake, William Robert. Improvements in the Manu-
facture of Metal Cylinders. (5,265 of 1885.)

Larson, Carl Gustav. Improvements Relating to the
Manufacture of Pipes or Tubes and to Apparatus There-
for. (6,884 of 1893.)

Larson, Carl Gustav. Improvements Relating to the
Rolling of Metal Tubes. (18,255 of 1895.)

fid



Lorrain, James Grieve. Improvements in or Con-
s;;;téer; With the Expanding of Metal Tubes. (612 of
Sét also, Stiefel, Ralph Charles,

Lorrain, James Grieve. Improvements in or Con-
nected With the Manufacture of Tubes from Solid Bil-
lets. (611 of 1898.)

Lorrain, James Grieve. New or Improved Process
for Making Seamless Tubes or the Like. (3,372 of 1902.)
See alzo, Stiefel, Ralph Charles.

Ludwig, Richard, and Mannesmannrihren-Werke,
Improvements in Rolling Mills. (5,650 of 1912.)

MecCool, William Allen. Improvements in Machines
for Straightening and Polishing Metal Bars, Shafting,
Tubes, and Other Articles. (736 of 1891.)

MeGinnes, Anthony Joseph. Improvements in Rolling
Mills for Tubes. (6,578 oi 1910.)

MeTear, Balfour Fraser. Improvements Connected
with the Manufacture of Hard Metal Tubes or Hollow
Bodies. (16,582 of 1901.)

Me¢Tear, Balfour Fraser. Improvements in and Con-
nected With the Manufacture of Seamless and Weldless
Tubes or Hollow Bodies. (14,615 of 1901.)

McTear, Balfour Fraser, and Gibson, Henry C. W.
Improvements in or Connected With the Manufacture of
Metal Tubes or Hollow Bodies. (17,020 of 1903.)

Me¢Tear, Balfour Fraser. Improvements in or Con-
nected With the Manufacture of Seamless and Weldless
Tubes or Hollow Bodies. (13,519 of 1901.)

MeTear, Balfour Fraser. Improvements in or Con-
nected With the Manufacture of Tubes. (23,696 of
1903.)
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McTear, Balfour Fraser, and Gibson, Henry C. W,
Improvements in or Connected With the Manufacture of
Tubes or Hollow Bodies. (6,441 of 1903.)

M¢Tear, Balfour Fraser. Improvements in or Con-
nected With the Manufacture of Tubes or Hollow Cylin-
ders. (5,873 of 1904.)

MeTear, Balfonwr Fraser. Improvements in or Con-
nected With the Manufacture of Tubes or Hollow Cylin-
ders. (3,306 of 1906.)

Mannesmann, Max, Device for Turning the Blank in
Step by Step Rolling Mills. (23,076 of 1903.)

Mauncsmann, Max. Improved Feed Apparatus for
Rolling Mills. (28,696 of 1902.)

Mannesmann, Maxr. Improved Method of and Ap-
paratus for Forming, Rolling, and Finishing Metals.
(4,050 of 1891.)

Mannesimann, Max., Improved Method of and Ap
paratus for Rolling Tubes. (19,445 of 1903.)

Manuesmann, Max. Improved Spring Devices in
Connection With the Mandrels Carrying the Work Pieces
in Step by Step Rolling Mills with Reciprocating Roll
Frames. (14,658 of 1904.)

Mannesmann, Max. Improvements in, and in Cor-
nection With Rolling Mills for Rolling Tubes and Other
Hollow Objects. (17,113 of 1904,)

Mannesmann, Max. Improvements in Feeding Ap-
paratus for Rolling Mills with Step by Step Action.
(9,880 of 1905.)

Mannesmann, Max. Improvements in Rolling Tubes.
(4,553 of 1902.)

Mannesmann, Max. Improvements in Step-by-Step
Rolling Mills with Reciprocating Roll Frame. (18424
of 1904.)
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Mannesmann, Max. Improvements in the Rolling of
Tubes. (4,628 of 1902.)

Mannesmann, Max. Improvements in the Rolling of
Tubes. (4,629 of 1902.)

Mannesmann, Max. Improvements in the Rolling of
Tubes. (6,415 of 1902.)

Mamnesmann, Max. Improvements in the Rolling of
Tubes. (7,072 of 1902.)

Mannesmann, Mar. Improvements in Rolling Tubes
and Apparatus Therefor. (4,626 of 1902.)

Mannesinann, Marx. Improvements in the Manufac-
ture of Tubes and Apparatus Therefor. (4,554 of 1902.)

Mannesmann, Max. Improvements in Rolling Tubes
and Apparatus Therefor. (4,625 of 1902.)

Mannesmann, Max. Improvements in Rolling Tubes
and Apparatus Therefor. (4,627 of 1902.)

Mauncsmann, Max, Process of and Apparatus for
Forming, Rolling and Finishing Tubes and Other Hol-
low Metal Bodies. (3,371 of 1891.)

Mannesmann, Reinhard, and Mannesmann, Max
Improvements in the Construction and Use of Apparatus
for the Manufacture of Pipes or Tubes. (9939 of 1886.)

See also, (6,453 of 1887.)

Mamnesmann, Reinhard. Process and Apparatus for
Rolling and Shaping Tubes and Other Hollow Bodies.
(7,153 of 1892,

Mannesmann, Reinhard. Process and Apparatus for
Rolling and Shaping Tubular and Solid Bodies by Means
of Rolls Having a Planet-Like Motion. (4,595 of 1892.)

Mannesmann, Reinhard, and Manneswmann, Max,
Improvement in the Manufacture of Rods, Tubes and the
Like By Squirting, and Apparatus Therefor. (16,463 of
1902.)
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Mannesmannrihren-Werke. Improved Manufacture
of Mandrels for Tube Rolling Mills and the Like. (9,107
of 1911.)

Mannesmannriohren-Werke, Improvements in Ap-
paratus for Perforating and Rolling Tubes. (22,263 of
1910.)

Mannesmannrihren-IWerke. Improvements in or Re-
lating to Pilger Rolling Mills. (30,092 of 1910.)

Mannesmannréhren-lerke, Improvements in or Re-
lating to Tube Rolling Mills. (7,901 of 1914.)

Mannesmannrihren-Werke, Improvements in Roll-
ing Mills. (20,490 of 1909.)

Mannesmannriohren-Werke, and Nowak, Adolf A. K.
Improvements in Rolling Mills, (3,586 of 1910.)

Mannesmannrihren-Werke, and Nowak, Adelf A, K.
Improvements in Rolling Mills. (2,596 of 1911.)

Mannesmannrihren-Werke, and Nowak, Adolf A. K.
Improvements in Rolling Mills. (2,597 of 1911.)

Mannesmannriohren-Werke, and Nowak, Adolf A, K.
Improvements in Rolling Mills. (2,598 of 1911.)

Marehi, Umberto. Improvements in Tube Rolling

Mills. (186,163.)

Marchi, Umberto. Improvements in Tube Rolling
Mills. (186,564.)

Marshall, Charles A. Improvements in or Relating
to Seamless Tubes and the Method or Process of Manu-
facturing the Same. (1467 of 1888.)

Marshall, Tohn. Improvements in the Manufacture
of Gun Barrels and Ordnance, Which Improvements are
Also Applicable to the ManuTacture of Iron and Steel
Tubes for Various Purposes. (1,253 of 1867.)
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Martin, Edonard. Improvements in the Manufacture
of jmntler.s Tubes. (15,261 of 1893.)

Maschinenfabrik Sack, and Gacsen, Josef. Improve-
?En;s Relating to the Rollmg of Hollow Bodies. (195,-

Maschinenfabrik Sack, and Gassen, Josef. Improve-
E:?E’iﬂgs Relating to the Rollmg of Hollow Bodies. (231,

Newman, James, Improvements in the Manufacture
of Metallic Tubes, (688 of 1834.)

Newton, Alfred Vincent. Improvements in the Manu-
facture of Metal Tubing, and Hollow Shafting and Axles.
(4,244 of 1874.)

Norton, Edwin, and Adcock, Edmund. Improve-
ments Relatmg to the Manufacture of Metal T ubing and
to Apparatus Therefor. (19,153 of 1890.)

Nowak, Adolf Alexander Karl. Improvements in
Apparatus for C uohn%gand Changing the Mandrels of
Tube Rolling Mills 982 of 1910.)

Parselle, Absolom Pcrcmﬂ and Others. Improve-
Iiﬂ;lnzts in the Manufacture of Seamless Tubes, (25,667 of
)

Pattinson, Hugh Lee, Jr. An Improvement in the
Manufacture of Wrought-Iron Tubes. (352 of 1855.)

Perrins, Harry. Improvements in the Manufacture
of Metallic Tubes. (22947 of 1897.)

Feters, Mathias, and Gruber, Karl. Rolling Mill for
Producing Tubes. (11,496 of 1909.)

Pilkington, Alfred. Improvements in Machines for
Piercing Solid Billets. (15,317 of 1901.)

Pilkington, William and Others. Improved Appara-
lic Tubes. (9,606 of 1895.)
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Pilkington, William, and Others. Improved Appara-
tus to be Employed in the Manufacture of Metallic Shells
and Tubes, (18,380 of 1890.)

Filkington, William, and Others. Improvements in
Apparatus to be Employed in the Manufacture of Metal-
lic Tubes. (17,090 of 1892.)

Pilkington, William, and Others, Improvements in
Machinery to be Employed in the Manufacture of Metal-
lic Tapered Tubes. (9,696 of 1895.)

Pilkington, Willimm, and Others, Improvements in
or Helating to Apparatus to be Employed in the Manu-
facture of Metallic Tapered Tubes. (19,176 of 1892.}

Pilkington, William, and Others. Improvements in
or Relating to Machinery Employed in the Manufacture
of Metallic Tubes. (13,092 of ?%95,}

FPilkington, William, and Pilkington, Arthuer. Im-
provements in or Relating to the Manufacture of Seam-
less Metallic Tubes, (17,470 of 1896.)

Filkington, William, and Others. Improvements in
tl‘é%ghganufacture of Seamless Steel Tubes. (16,934 of
1889,

Pilkington, Willinm. Improvements in the Manufac-
ture of Solid Drawn or Seamless or Other Metallic Tubes,
and in the Apparatus or Machinery Employed in the
Manufacture Thereof. (14,278 of 1338.)

Pilkington, William, and Others. Improvements in
the Manufacture of Solid Drawn or Seamless or Other
Metallic Tubes, and in the Means or Mode of Releasing
the Mandrel Therefrom. (22,979 of 1895.)

Pilkington, William, and Others. Improvements in
the Means or Mode Employed in the Manufacture of
Seamless Metallic Tubes. (530 of 1896.)
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Pilkington, IWilliam, and Others, lmprovements in
Tube and Like Rolling Machines. (9,657 of 1893.)

Pilkington, William. Improvements Relating to Tube
Rolling or the Like Mills or Machinery. (9,880 of 1897.)

FPittsburgh Steel Products Company, and Others. Im-
provements Relating to the Manufacture of Seamless
Tubing. (4,793 of 1912.)

Pittsburgh Steel Products Company, and Others. Im-
provements Relating to Tube Rolling Apparatus. (4,794
of 1912.)

Pittsburgh Steel Products Company, and Selkirk,
Williain Marshall. Improvements Relating to Tube Roll-
ing Apparatus. (4,795 of 1912.)

Poetter, Hemrich, Feed Device for Roll Gears for
the Production of Seamless Tubes and Bars. (15618
of 1903.)

FPoetter, Heinrich. Tmproved Process for Rolling
Metal Bars and Seamless Tubes. (15,619 of 1903.)

Poetter, Heinrich. New or Improved Process of, and
Means or Apparatus for, Producing Solid or Seamless
Tubular Metal Articles. (11,403 of 1903.)

Poctter, Heinrich, Process and Arrangement for Per-
forating Solid Billets. (23,581 of 1903.)

Poetter, Heinrich, Process for the Production of
Ribbed or Flanged Metal Bars and Tubes. (15,620 of
1903.)

Potter, Henry Samuel. Improvements in and Relat-
ing to Hollow Rods and Bars. (208,777.)

Preschiin, Panl Ernst. Improvements in Mandrels
for Piercing Metal Billets, (12,935 of 1906.)

Price, Benjamin. Improved Apparatus for the Manu-
facture of Metal Tubes. (6,283 of 1894.)
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Price, Benjantin, and Others. Improvements in or
Relating to Apparatus for Swaging or Rolling Metal
Tubes. (9,917 of 1897.)

Prosser, Richard. Improvements in Making of Metal
Tubes. (707 of 1852.)

Quadling, Edwin. Novel Means and Apparatus for
Producing Seamless Metal Pipes and Tubes. (2,009 of
1878.)

Ralph, Thowmas Lowell, and Ralph, Thomas Lowell,
Jr. An Improvement or Improvements in the Manufac-
ture of Metallic Tubes. (1,702 of 1857.)

Reiman, Jagues. Improvements in Apparatus for Pil-
gering Tubes or Bars of Cross Section Other than Cir-
cular. (15,590 of 1902.)

Reimann, Jaques. Improvements in Apparatus for
Step Rolling Tubes. (13,291 of 1901.)

Reimann, Jagues. Improvements in Dies for Draw-
ing Tubes. (15,335 of 1902.)

Reimann, Robert, and Parsclle, Absalom Percival, Tm-
provements in the Manufacture of Seamless Tubes.
(1,942 of 1914.)

Reimann, Robert, and Parselle, Absalom Percival, Im-
provements in the Manufacture of Seamless Tubes.
(21,054 of 1914.)

Reinhard, Henry, and Tubes, Limited. Improvements
Relating to the Manufacture of Metal Tubes and the
Like. (16,059 of 1907.)

Reinhard, Henry, and Tubes, Limited. Improvements
in and Relating to the Manufacture of Metal Tubes or
the Like. (11,550 of 1908.)

Reinhard, Henry, and Tubes, Limited. Improvements
in and Relating to the Manufacture of Metal Tubes, or
the Like. (11,552 of 1908.)
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. Reinhard, Henry, and Tubes, Limited. Improvements
in and Relating to the Manufacture of Metal Tubes, Rods
or the Like. (25921 of 1907.)

_ Reinhard, Henry, and Tubes, Limited. Improvements
in the Manufacture of Seamless Pipes, Hollow Metallic
Bodies and the Like. (15,873 of 1912.)

Reinhard, Henry, and Tubes, Limited. Improvements
Relating to the Manufacture of Metal Tubes and the
Like. (16059 of 1907.)

Reinhard, Henry., Rolling Mill for Manufacturing
Metal Rods and Pipes. (24,649 of 1906.)

Kobertson, James., Improvements in and Relating to
the Compressing, Shaping, and Drawing of Metal Tubes,
Tubular, Hollow, and Selid Articles, and in Means and
Apparatus Therefor. (11,436 of 1891.)

Robertson, James. Improvements in and Relating to
the Manufacture of Metal Tubes, Tubular, or Hollow
Articles, and in Means and Apparatus Therefor. (1,627
of 1890.)

Robertson, James, Improvements in and Relating to
the Manufacture of Metal Tubes, Tubular or Hollow
Articles, and in Shaping and Finishing of Same and in
Apparatus Therefor. (3,018 of 1888.)

Robertson, James. Improvements in Means and Ap-
paratus for Shaping, Drawing, and Finishing Metal
Tubes. (6,270 of 1897.)

Robertson, James, Improvements in the Manufac-
ture of Metal Tubes. (15,752 of 1884.)

Robertson, James. Improvements in the Manufac-
ture of Metal Tubes, Tubular and Hollow Articles, Plates,
Rods, Bars, Wires, and the Like, and in Means and Ap-
paratus Therefor, (19,356 of 1893.)
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Sandner, Johann, Improvements in and Connected
With Machinery for Rolling Tubes and Bars. (21,636
of 1902.)

Sangster, Charles Thomas Brock, and Cowan, Rob-
ert . Improvements in Machinery or Appliances for
Use in Connection With the Manufacture of Seamless
Metallic Tubing. (1,106 of 1903.)

Schilling, Hans. Improvements in and Relating to
Pipe Rolling Machinery. (8,594 of 1912))

Selby, George Thomas. Improvements in Machinery
for the Manufacture of Tubes and Pipes. (586 of 1852.)

Sharp, Thomas Budworth. Improvements in or Ap-
pertaining to the Manufacture of Steel, Copper or Other
Metallic Tubes, and in the Apparatus Employed in the
Said Manufacture. (18,307 of 1897.)

Sharp, Thomas Budworth, and Billing, Frederick.
Improvements in the Manufacture of Steel and Other
Metal Tubes and in the Apparatus or Machinery for
Same. (14,562 of 1897)

Shorthouse, Benjamin, and Shorthowse, George. Im-
provements in and in the Manufacture of Metallic Tubes,
Cylinders, Hollow Wheel-Rims, Gun Barrels, and Other
Hollow Articles of a Like Manufacture. (4,794 of 1893.)

Société D'Etudes Powr La Fabrication des Tubes
Sans Sowdure. Improvements in Feed Mechanism for
Rolling Mills. (20,739 of 1906.)

Société Métallurgique de Montbard-Aulnoye. Im-
provements in Rolling Mills With Pilger or Stepped
Rolls. (8887 of 1912.)

Speed, John James, Jr., and Bailey, John Aylesworth.
Improvements in the Manufacture of Seamless Pipes and
Tubes. (3,090 of 1856.)
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Steweart, John Gralwm, and Stewarts & Lioyds
Limited. Improvements in and Relating to Disengaging
Gear for Gapped Rolls in the Manufacture of Weldless
Tubes. (18,005 of 1904.)

Stewarts & Lloyds Limited, and Herbert, Frank.
Improvements in Mandrel-Changing Apparatus for Use
in Connection With Machines for Making Weldless
Tubes. (115,959.)

Stiefel, Ralph Charles, and Nicholson, Jolm Hancock.
Improved Method of Rolling Tubes and Apparatus
Therefor. (13,951 of 1904.)

Stiefel, Ralph Charles. Improvements in Mechanism
for Piercing Solid Metallic Ingots or Blanks. (23,702
of 1895.)

Stiefel, Ralph Charles. Improvements Relating to
the Drawing of Tubes. (6,640 of 1901.) :

Stiefel, Ralph Charles. Improvements Relating to
the Rolling of Metal Tubes. (92 of 1901.)

Stiefel, Ralph Charles. Process and Apparatus for
the Manufacture of Metal Tubes. (208,285.)

Stiefel, Ralph Charles. Process of and Apparatus
for Making or Rolling Tubes. (6,639 of 1901.)

Stiiting, Heinrich. Improvements in Feed-Mechan-
ism for Tube-Rolling Mills. (5,209 of 1912.)

Stiiting, Heinrich. Improvements in Rolling Mills.
(3,597 of 1909.)

Stiiting, Heinrich, Improvements in Rc:lling- Mills,
(10,960 of 1909.)

Stiiting, Heinrich. Improvements in Rolling Mills.

(10,961 of 1909.)

Stiiting, Heinrich. Improvements in Rolling Mills
With Pilger Rolls. (157,167.)
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Stiiting, Heinrich, Method of Making Tubes With
Uniform Smooth Internal Surfaces. (157,168.)

Talbot, William Tohn, and Talbot-Stead Tube Co.,
Limited. Improvements Relating to the Manufacture of
Weldless Steel and Other Metal Tubes. (12,724 of
1911.)

Tasker, Stephen Paschall Morris. Rolling Mills for
Making Tubes from Hollow Metal Ingots. (6,493 of
1888.)

Temper, James L. B. New or Improved Method of
Manufacturing Seamless Metallic Tubes, and Machin-
ery Employed Therein. (22,806 of 1896.)

Thompson, James, Manufacture of Barrels for Fire-
Arms and Other Descriptions of Tubes, and in Appara-
tus or Machinery to be Employed for that Purpose.
(1,023 of 1863.)

Thompson, Williom Phillips. Improved Method of
and Apparatus for Relling Seamless Tubes and Other
Tubular Articles form Hollow Ingots. (2,933 of 1889.)

Thompson, Williom Phillips. Improvements in Ma-
chines for Rolling Seamless Metal Tubes or Like Hol-
low Articles from Hollow Ingots. (16,990 of 1890.)

Thompson, William Phillips. Improvements in Ma-
chines for Rolling Seamless Tubes, Pipes, or Other Ar-
ticles from Hollow Ingots. (12,042 of 1887.)

Thompson, William Phillips. Improvements in Mak-
ing Metal Pipes and the Like, and Apparatus Therefor.
(9,537 of 1885.)

Thompson, William Phillips. Improvements in Man-
drels for Tube Rolling Machines. (8,152 of 1890.)

Thompson, William Phillips. Improvements in the
Manufacture of Metal Tubes. (15351 of 1889.)
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Tubes Limited, and Reimann Jaques. Improvements
in or Relating to Machines for Manufacturing Weldless
Tubes. (128465.)

Vaughan, George Edward. Improvements in the
Manufacture of Pipes or Tubes and in Apparatus There-
for. (666 of 1887.)

See also, (1167 of 1885.)

Walker, Samuel. Improvements in the Manufacture
of Steel and Iron Tubes. (5,597 of 1882.)

Weiser, Isidor, and British Mannesmann Tube Co.,
Limited. Improved Means for Feeding Work-Pieces in
Pilger Rolling Mills. (2,637 of 1912.)

Wellman Seaver Rolling Mills Co., Limited, and
Peters, Mathias. Improvements in, and Apparatus for,
the Manufacture of Metal Tubes and Other Tubular
Articles. (230,594.)

Westin, Karl Robert. Improvements in or Relating

to Means for Loosening Tubes from Mandrels in the
Manufacture of Tubes. (25,905 of 1912.)

Wikstrom, Malcolm Urban. Improvements Relating
to Piercing Mills for Producing Metal Tubes. (17379
of 1909.)

Williams, Charles Francis, and Dicks, William, Im-
provements in or Relating to the Production or Manu-
facture of Seamless Metal Tubes. (26,467 of 1906.)

Winter, Emil. Improvements in Apparatus for Roll-
ing Tubes and Other Articles. (16,594 of 1906.)

Winter, Emil. Improvements in Tube and Other Roll-
ing Mills. (9,013 of 1907.)

Wolffgram, Ludwig. Improvements in Rolling Mills
for Seamless Tubes. (145418.)

Wolffgram, Ludwig. Improvements in Seamless Tube
Rolling Mills. (145,092.)
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r”"uat.‘ou. Robert. Improvements in Machinery for
ﬂé% l:PI'h-{a\nuf:ll':mrv:: of Seamless Steel Tubes. (5478 of
1895.)

W ootton, Robert, and Goold, Lewis William., Im-
provements in the Manufacture of Metal Tubes and in
tlé::-g‘* Machinery for the Said Manufacture. (12,270 of
1894.)

Weatherspoon, John, Improvements in and Relating to
the Turning and Feeding Mechanism Used in the Step-
'l;rjé-g%rtep Process of Rolling Tubular Blanks. (14,070 of

9,

Wiistenhafer, Tuling, and Swurmann, Wilhelm. Process
for Producing Weldless Hollow Objects (Tubes) Direct
from a Solid Block. (24 of 1893.)

78






3 2 02740 449

|I
I
a—
=r
Te—
—
 —
 —
e —
=
=

=
i
T i
o —
E a0
L — T
&

———:



