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CtheMECHANICS 

BY FRED H, COLVIN Epitor AMERICAN MACHINIST 

HE mechanics of the oil fields are both varied and 

interesting, and, aside from the lure of oil pros- 

pecting which seems to get under a man’s skin the 

same as mining, the actual mechanics.of the job are 

of especial interest. Through the kindness of C. E. 

Reed. vice president and general manager of the Reed 

Roller Bit Co., Houston, Texas, I was able to visit the 

well-known Humble field and watch some of the opera- 

tions at first hand and at 

from horizontal to vertical, drive the toolhead (calied a 

rotary table) that turns the boring tools and the string 

of pipe which must reach to the bottom of the hole. 

Then there is a good-sized water or slush pump (two 

are usually connected) which forces water or slush down 

the drill stem and as it returns, coats the side of the 

hole with mud and also floats out the dirt and pulverized 

rock as the boring head descends. The driving of the 

' toolhead which turns the 

the same time have the 

benefit of Mr. Reed’s ex- 

perience in oi] well work. 

From the minute it is de- 

cided to drill a well, money 

begins to flow out of the 

treasury with remarkable 

ease and regularity. The 

The drilling of oil 

handling of oil after it 

mechanical problems, 

closely akin to the 

These include 

cutting tool may be 

wells, 

is found, 

some of 

work 

sundry other machinina operations, 

drilling bar naturally re- 

quires considerable power 

and is subjected to hard 

usage, owing to the irregu- 

and the pumping and 

present many 

which are very 
of the machine shop. larity in the hardness of 

boring and milling, together with the earth and the rocks 
in which the which are encountered. 

several thousand feet below This necessitates the use 

erection of the derrick or the earth’s surface. The mechanism used in of material which will not 

frame, averaging about 100 pumping also involves interesting problems in only be strong enough to 
ft. in height, gets away power transmission. resist the stresses, but 

with the first thousand dol- which can stand an increas- 

lars, on which there is 

usually no salvage as the 

derrick is always left stand- 

ing unless it is destroyed 

by being blown to pieces or 

by fire. Then comes the 

drilling machinery, which 

usually has a steam engine 

and boiler of from 50 to 60 

hp. capacity, a goodly array 

of chain reduction gearing 

between the engine and the 

driving head of what is | 

practically a vertical bor- 

ing machine. The center 

view in headpiece shows a 
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ing amount of punishment 

as the hole becomes deeper. 

The tool is connected to 

the driving pipe by a rigid 

socket which is made of a 

steel forging pierced from 

the solid. Some idea of the 

sockets and the quantities 

in which they are used can 

be had from Fig. 1, which 

is a view taken outside the 

forge shop of the Lucey 

Manufacturing Co., Hous- 

ton, Texas. The quantity 

shown is, in fact, below the 

As the too] 

little of this. Bevel gears 

that transmit the motion FIG. 1. A PILE 

goes down, lengths of pipe 

TOOL JOINTS are added. Only one joint 
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can be added at a time. While this is not such a 

difficult matter at the beginning of the hole, it is in 

creasingly serious as the hole goes down. When we 

consider that many of these wells reach a depth of 

over 3,000 ft. (with 4,000 ft. by no means uncommon) 

the weight of pipe which must be handled becomes an 

increasingly important figure. The tools are handled 

by a heavy block and a steel 

cable, power beng obtained 

from the engine of the power 

plant. This cost of handling 

the pipe makes it all the 

more important that the bor- 

ing tools remain sharp as 

long as possible in order to 

avoid the cost of pulling 

them out of the well for 

sharpening. The pulling out 

process means stopping the 

drilling or productive work 

while 3,000 or 4,000 ft. of 

pipe ar. pulled out, uncou- 

pled at every 60 or 80 ft. and 

replaced after the new or 

sharpened tool has been put 

in place, before the boring 

can continue. Here is where — 

more of the treasury fund 

melts away. Roughly speak- 

ing, the cost of drilling may 

be estimated at a minimum of $5 per ft., which of itself 

means a tidy little sum on a 4,000- or 5,000-ft, well for 

only a hole in the ground. 

Drilling a well is bad enough when all goes well, but 

when things begin to happen there is more excitement 

and uncertainty, not to mention expense, than the 

average shopman dreams of. 

Just before we reached this field, this particular well, 

which was approximately 2,200 ft. deep, had struck a gas 

pocket of sufficient pressure to blow the tools out of the 

well for a considerable distance and to fill the casing 

which had fullowed the boring tool down, with rock and 

all kinds of debris. This obstruction has been jammed 

in so tightly by the gas pressure that the ordinary drill- 

ing head or bit made very little impression on it. Mr. 

Reed sent for one of his special boring heads to go 

The boring head was successfully 
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jused, and after continuing the boring for about 300 ft. 
more, oil was encountered. It then became necessary to 

put in a strainer to keep out the sand. 

The oil strainers are usually made by drilling a pipe 

fairly full of holes and then wrapping the outside of 

it with a wire, winding it around the pipe so as to 

leave a very slight space between the wires, an opening 

of only a few thousandths of an inch being the usual 

practice. The wires are then soldered at intervals so as 

to retain them in the relative position and after a 

pointed cap has been placed on the lower end the 

strainer is complete. Strainers are very necessary to 

prevent sand from clogging the pipe and also to keep 

sand out of the pump which forces the oil to the surface. 

In the setting of the strainer at this well further diffi- 

culties were encountered, due to the end of one of the 

pipes in the collar being slightly cupped. An attempt 

to mill off this obstruction, by putting down a 6-in. mill- 

ing cutter on the end of the pipe, resulted in the loss of 

the milling tool in the well. Grappling failed to recover 

it, and, being of hardened steel, it was almost impossible 

to cut it away with any tools which could be sent down. 

SIDE TRACKING 

The next step out of the difficulty is what is known as 

“side tracking” which is done by milling out the side of 

the pipe for a considerable distance above the obstruc- 

tion. The operation of side-tracking is usually per- 

formed by lodging in the well, above the obstruction, 

what is known as a “whip stock.” This is round at the 

bottom end and of a diameter slightly under the inside 

ef the pipe and anywhere from 10 to 15 ft. long. It is 

bevelled off on one side so that at the top it is a thin 

crescent shape. The whip stock forces the milling tool 

against the side of pipe to be cut. The tool most fre- 

quently used is shown in Fig. 2. 

This tool is screwed on the lower joint of the drill 

stem and cuts out the side of the pipe for a considerable 

distance, so as to make a comparatively slight angle for 

the new hole. Through this long hole milled through 

the side of the casing, a new well-hole is drilled as far 

down as necessary. This hole through the side of the 

casing is usually 5{ or 7{ in. in diameter, but may be 

any size; and through it the drilling bit is operated by 

the drill stem, which is usually 4 in.-pipe. This opera- 

tion is a very common one in drilling wells by the rotary 

process. 
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FIG. 4 THE OIL WELL PUMP 

Milling cutters of various sizes, shapes and kinds, 

both internal, external and ends, are used at various 

times as necessity arises. It also occasionally happens 

that it is desired to pull out an old casing, and, if 

this has been in the ground any length of time, it is 

almost impossible to do so, owing to the pressure. In 

such cases, a tool, of the type shown in Fig. 3, is 

lowered into the pipe, and holes are punched in the 

walls at intervals, so as to allow water to be forced 

down the pipe and through the holes, washing the 

outside and loosening the earth which is holding it 

firmly in place. A little examination will show that, 

as this tool is lowered into the pipe, the cutter A drags 

or trails, and offers no resistance to its passage. When 

however, it is desired to punch a hole, the motion of 

the tool is simply reversed. As it is pulled up the point 

of the cutter catches the side of the pipe and forces a 

hole through it. The tool is then raised a short dis- 

tance with the cutter trailing once more, and, by simply 

reversing the motion, or forcing it down, another hole 

is punched, leaving the tool in position to be pushed 

down the pipe as far as may seem desirable. By this 

means, it is easy to perforate pipes at any desired depth 

and many have been recovered by its use. 

After the oil well has ceased to gush or flow, the ques- 

tion of pumping has to be looked after. Vast quantities 

of oil are obtained in this manner after the gas pres- 

sure is reduced so the oil will not flow. The pump 

is a simple affair, usually having a barrel about 6 ft. 

long, this being sometimes made in 12-in. sections but 

usually made in one piece. The plunger carries a ball 

valve top and bottom, the whole thing being very 

simply constructed. The pump as a whole is shown in 

Fig. 4 and consists of a skeleton frame fastened to the 

floor of the derrick. The pump rod A is moved up and 

down by the bell crank, the usual stroke being about 

12 in. Suitable linkages connect the end of the bell 

crank with the pump rod and avoid any tendency to 

cramping. The pump cylinder and plunger are lowered 

nearly to the bottom of the well and located with 

regard to the depth of oil. Motion is imparted to it by 

means of the connecting cables. 

The problem of getting the power to the pump involves 

considerable rough and ready engineering, which is 

extremely interesting. At this particular field the 

method of transmitting power is that of the Joseph 

Reid Gas Engine, of Oil City, Pa., which consist of a 

large wheel, Fig. 5, mounted on a vertical shaft and 

carrying two large eccentrics beneath. From the straps 
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on these eccentrics, cables radiate in as many directions 

as may be necessary to reach the various oil wells. 

The throws of the eccentrics are approximately the same 

as the stroke of the pump and the various methods of 

getting the cables from the source of power to the 

pumps, which may be half a mile away across the field, 

are interesting. 

POWER IN ALL DIRECTIONS 

Fig. 6, shows a few of these cables coming out from 

the power house, those shown being only a small por- 

tion of the number in actual use. The cables are 

FIG. 5. BAND WHEEL FOR POWER PUMP DRIVE 

fastened to the eccentric straps by means of clevises 

and suitable pins, and if then for any reason it is desired 

to stop any particular pump, it is only necessary to dis- 

connect one of the cables at aconvenient point and fasten 

it to a short stationary cable which holds it in position 

ready to be again coupled when desired. 

In some instances it is possible to run the cables 

directly from the power to the pump, even though this 

be half a mile or more away. In such cases, timbers 

which are usually somewhat larger than railroad ties 

are set into the ground and holes bored through them 

at the proper places to guide the cables and allow 

them to work freely. The cables are then threaded 

through these holes and connected to the power wheel. 

. a 

FIG. 6. CABLES COMING OUT OF POWER HOUSB 



FIG. 7 CROSSBEAM FOR REVERSING MOTION 

FIG. & GETTING AROUND AN OBSTRUCTION 

Frequent application of crude oil to the cables as they 

pass through these supports reduces friction and also 

delays wear of the hole. The cables are usually kept 

about 18 in. from the ground. 

Figs. 7, 8 and 9 show cases where it has been neces- 

sary to transmit power “around the corner” and the 

method used for so doing. In Fig. 7, the power is 

brought out on the cable A, coupled to the large cross- 

beam B, which is fastened to the post C by a wire rope 

and a cable D run from the other end in the direction 

of the arrow to a well which could hardly be reached 

in any other way. Each end of the crossbeam rests on 

timbers as shown, crude oil again supplying the neces- 

vary lubricant. 

In another case, the well was so located that while 

a direct line could not be used, the obstruction only 

required a small deviation. This was secured as shown 

in Fig. 8. The power line comes out at A, coupled into 
a shackle at D. The shackle is held in position by the 

FIG. 9. INCREASING THE STROKE 
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cable C, and moves in a radius from the post F. The 

pump line E couples in the other end of the shackle and 

is almost a direct continuation of the cable A. 

This swinging slightly reduces the length of the 

stroke which is restored by the connection shown in 

Fig. 9. The power line A is the lower coupling on the 

post B. The post vibrates and, as the pump line C 

runs off the upper end, the pump receives an increased 

stroke. These are only a few of the devices used, but 

give a good idea of the ingenuity displayed in this kind 

of work. 

Device for Grinding Clearance Angles 

on Tools for the Automatic 

By F. P. ROGERS 

The halftone presented herewith shows a holder for 

grinding the forming toois commonly used on automatic 

machines, enabling the operator to produce definite 

clearance angles with certiinty, even though he may 

remove the tool from the grinding machine many times. 

The device consists of carefully finished base with 

edges ground exactly parallel; a swinging dovetail 

holder, pivoted at one end on the center Jine of the base, 

and graduated at the other end to facilitate setting to 

any desired angle; and a spring packing piece, or shoe 

to adapt the holder to smaller sizes of dovetail. 

The device is to be used in conjunction with the 

magnetic chuck, the base being placed against the 

aligning bar of the chuck to locate it. After the correct 

setting is once obtained the device may be removed 

from the machine or the work released from the holder 

and replaced at any time with certainty of maintaining 

the angle. 

This feature renders it of value for the reason that 

in the production of tools of the nature for which this 

device is intended it is frequently desirable to remove 

the work from the grinding machine for various rea- 

sons and during such periods the grinding machine is 

not “‘tied up,” but may be used for other purposes or 

by other operators. When the grinding of the tool is 

to be resumed the holder is replaced on the magnetic 

chuck with one side against the aligning bar and no 

“setting up” or trial cuts are necessary. 

Besides the work for which it was originally intended 

the device is useful for grinding keys, wedges, or other 

pieces upon which a definite angle must be obtained. 
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HE firm of R. Hoe & Co. is a long-established 

manufacturer of printing presses in New York 

City. For forty-eight years, since 1872, it has 

maintained an apprentice school as a supplement to the 

ordinary apprenticeship system in which a skilled trade 

is taught by the traditional 

method of working by the | 

side of journeymen on I] 

regular factory production. 

Ninety per cent of the man- 

ufacturing administrative 

R. Hoe & Cx 

force of the plant are said in most machine-building plants, is 
the traditional form of put together a mechanical to be graduates of the school, here. This system is 

as well as all of the forty 

to sixty high-grade men em- 

ployed outside the factory 

in installing the presses. 

Thus, the school has high 

being the chief feature. 

Part I was publishe 

apprenticeship modernized to meet existing con- 

ditions, a school meeting after working hours of one apprentice to five 
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To be accepted as an apprentice a boy must be 

sixteen to eighteen years of age and a graduate of the 

elementary school, with the preference that he come 

directly from school rather than after a series of casual 

employments, during which his experiences lead him too 
frequently to contract hab- 

mcmama its of insubordination and 

»., New York, N. Y. 

An apprenticeship system which has withstood 

the test of time and which is well adapted to use 

shiftlessness. In addition to 

educational requirements, 

a simple test for mechani- 
cal deftness is imposed by 

described requiring the candidate to 

construction toy. A _ ratio 

journeymen can not be ex- 

ceeded by agreement with 

the machinists’ union. On 

n the Sept. 23 tssue.) 

favor with the management 
of the company, a factor which greatly lessens the 

danger of exploiting the apprentices by keeping them 

at machines or processes long after they have learned 

them, as is frequently the case where foremen and 

managers are not themselves apprentice trained. It is 

said that overtime production is not allowed to inter- 

fere with attendance at the school, and that apprentices 

are never laid off during even the dullest seasons. 

Wivws | | ane 8 

FIG. 8. APPRENTICES IN A CLASS IN MATHEMATICS 

this basis there were on 

April 16, 1920, when the investigation was made, 173 

apprentices. About sixty apprentices are taken on 

each year. 

Apprenticeship is offered in the following trades: 

Foundry . with 3-year course and 2 enrolled 
Machinist . with 4year course and 160 enrolled 
Electrician with 4 year course and | enrolled 
Sawsmith with 3-year course and > enrollec 
Patternmaker with 5 ir yIrs€ > enrolled 

Total 173 enrolled 

FIG. 9. LIBRARY PROVIDED FOR APPRENTICES 
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Over 90 per cent of the enrollment is seen to be in 

the machinists’ trade. 

Rates of pay for machinist apprentices are as follows: 

First year—lI c. per hour $7 04 per wk 
Second year—24ec, per hour 10. 56 per wk 
Third year 42 per hour 18 48 per wk 
First six months, fourth year—56c. per hr 24 64 per wk 
Second six months, fourth year——70c. per hr 30 80 per wk 

The shop schedule of the foundry apprentices is out- 

lined as follows: 6 months helping molder on the floor, 

tempering sand, etc.; 6 months coremaking; 6 months 

on bench; 9 months on the floor; and 9 months on dry- 

sand work; a total of 3 years. 

For the machinists the schedule is divided into four 

groups. Group 1 is for one month at general work, tool 

room or cutting-off machines. Group 2 calls for work 

at drill press, two months; vise, two months; boring 

mill, two months; and keying machine and hand 

monitor, two months, or slotter, two months. Group 3 

schedules work at planer, six months; gear cutter, six 

months; miller, five months; lathe, ten months. The 

iG. 10. APPRENTICES IN A DRAWING CLASS 

work of group 4 is done at erecting for twelve months. 

This is a total of 48 months. 

Sawmaking is to be considered a special phase of 

smithing and an interesting example of hand crafts- 

manship still surviving in industry. The apprentices 

spend the following periods on the various classes of 

work: Anvil, six months; punching, 3 months; repair- 

ing saws, 3 months; shanks, months; bit room, 3 

months; setting and filing, 6 months; hardening, 6 

months; anvil, 2 years 6 months. This implies that five 

years are required before reaching full journeyman’s 

standing. 

The patternmakers serve for two years at various 

classes of work under a master patternmaker, followed 

by nine months in the foundry to learn the difficulties 

encountered in casting from a pattern, in order that 
their later work may be so constructed as to meet 

They then return to the pattern 

shop to complete their time. 

» “0 

foundry requirements. 

SCHOOL WORK OF APPRENTICES 

At considerable expense the apprentice school has 

been installed in a section loft and equipped with three 

classrooms, a drafting room and a library, besides a 

lunch room. Views of the school are shown in Figs. 8, 

9 and 10. The lunch room was installed so that coffee 

and sandwiches could be given the boys in the inter- 
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APPRENTICES APPLICATION 

| NO i Se i ~ 

FULL NAME —— 

ADORESS ciTY = - — - a ——— 
DATE OF 16T» BIRTHDAY a be - a _ - 
WHAT TRADE DO YOU WISH TO LEARN? = : 7 on 
HOW LONG HAVE YOU BEEN OUT OF SCHOOL — = 

|_WHAT SCHOOL DID VOU-ATTEND? _ 

HOW FAR ADVANCED WERE YOU IN ARITHMETIC? ——_~ 
WHAT AND WHERE WAS YOUR LAST SITUATION? +— — — 

z= - . —— {4 
__ HOW LONG WERE YOU THERE? 

wry OID YOU LEAVE? 
OVER 

L_WHAT 1S VOUR FATHER'S FULL NAME? 

| WHAT 1S, OR WAS HIS BUSINESS? 

WHAT 'S HIS NATIONALITY? _—————— a 
WHERE WAS HE BORN? 

Lis HE AN AMERICAN CITIZEN? 

WHAT IS YOUR MOTHER'S NATIONALITY? m™.. MBs’. RW Ade. 8 A. dd'.— LAS 

APPLICANT ENTERED ON TRIAL MONTH? 

L_oeranruenr SENT TO 

CONTRACT SIGNED 4 

REMARKS 

FRONT AND REAR SIDES OF THE 
APPLICATION CARD 

FIG. 11. 

mission between the closing of the shop at 5 p.m. and 

the classes, which begin at 5:20 and end at 6:45. 

The school personnel consists of a supervisor, a 

drafting instructor and three teachers who handle the 

mathematics, English and mechanics. The supervisor, 

who divides his time between directing the school and 

office work, is himself a graduate of the school. The 

drafting instructor is drawn from the company’s draft- 

ing-room staff and the other instructors are technical 

graduates with positions in the city, but not otherwise 

in the company’s employ. 

Owing to the relatively large size of the school and 

the fact that all students pursue a uniform course, 

instruction can be graded to suit the previous training 

of each apprentice and to provide instruction suited to 

his attainments no matter at what time of the year he 

may enter the school. For this reason the curriculum 

is divided into seven units designated as C-3, C-2, C-1, 

3-3, B-2, B-1, and A. Ordinary students are expected 

to complete this in three years, the C units being taken 

in the first year, B units in the second, and A in the 

third. 

APPRENTICE’'S CARD 

— = as 
works ’ MACHINE a conoucr res 0 TIMES seouneo =| 

FIG. 12. SHOP-WORK RECORD CARD 
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The weekly time division or schedule of classes is as 

follows: 

Class C-3 
First night Freehand drawing 

Mathematics—Review of fractions, decimals, ratio, square 
root, etc 

Second night Mathematics 
English—Oral and written composition, punctuation and 

general expression of thought 
Third night English j 

Mathematics. . 
Class C-2 

First night Freehand drawing ae . 
Mathematics—Mensuration, simple equations in algebra, 
problems iliustrated by freehand sketches 

Second night Mathematics 
English—Continuation of «-3 

Third night English 
Mathematics 

R. H. & Co. Form 5143-717-s00 

R. HOE & CO.’S 

Evening School for Apprentices 

REPORT FOR TERM ENDINC 

nuneeewersbeneesene oane ecece CLass 

lenaaenes ........<<..s-. ae 

IIE Sire onan nine teameneisails 

ID ooo vac tieeeintaeetinen 

I ui wipidmsennieeh ane aneeaiahie 

ee 

Mechanics .....----- 

Mechanical Drawing 

Average in Studies ___. 

In order to be advanced, the apprenfice’s a verage 

‘in Studies must be at least 65. 

Shop Rating based on Workmanship 

Attendance and Conduct........ 

FOREMAN 

HEAD MASTER 

1 hr 

2 hr 
1 hr 

hr 

br 

Oe et i TERM-REPORT CARD FOR APPRENTICE WORK 

Class C-1 
First night Drawing— Mechanical drawing commenced 

Mathematics—Constructive geometry. Only such prob 
lems considered as can be done with the aid of compass 
and straight edge 

Second night Mechanics—Heat, air, liquid, power and work with prob 
lems and experiments requiring simple apparatus 

Third night English 
Mathematics 

Class B-3 
First night Mechanical Drawing; continued 
Second night Geometry—Theoretical, with proofs of simpler problems; 

trigonometry of the right triangle use of tables of 
natural functions 

English—W ritten work, des« ription and exposition 
Chird mght Mechanics—Mechanical forces and friction 

Class B-2 
First night Mechanics—Gear teeth and gearing 
Second night Mechanical drawing—Cears, showing characteristics of 

involute and cycloidal teeth 
Cinrd night Mathematies—Strength of materials, especially applied 

to proper proportions and materials for machine parts 
English, continued ‘ 

Class B-I 
First night Mechanical drawing—Free hand sketching and dimen- 

sioning and lettering of plans, sketches, and data for 
making prints / 

Second night Mechanics—Power transmission as used in a factory. Pul- 
leys, shafting, belting, gearing. Electricity, what it 1s 
and how it operates 

English—Report writing and similar work 
Vhird night Mechanics 

JClass A 
First night Mechanical Drawing—Free hand detail drawings for the 

different parts of a simple machine, such as belt-shifter 
arrangement, and from these to make up a general 
\ssembly 

~econd night Mechanics —Fssentials of machine designing 

5 ha 

14 hr 
| hr 

} br 

1 he 

1} hr 

1} hr 

hr 

t hr 

1} br 

1) hr 
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Careful records are kept of the progress of the 

apprentiee both in his shopwork and in the apprentice 

school, term reports being sent to the parent and prizes 

being conferred on those with the best records in both 

shopwork and school at the annual closing exercises 

held in June. 

APPRENTICE RECORDS 

The forms in use by this company for handling the 

records of its apprentice department seem well adapted 

to the purposes intended. There is, first, the application 

form, both front and reverse of which are shown in Fig. 

11, which is filled out and fited in the employment 

department when the boy first seeks entrance into the 

training school. There is, also, the card, Fig. 12, on 

which a cumulative record is kept of the apprentice and 

his work in the different departments of the plant. This 

is transferred with the apprentice from one department 

to another as he progresses from one machine or type 

of work to another. Finally, there is the term report 

card, shown in Fig. 13, which is filled out and sent to 

the apprentice’s parents each term. 

The apparent high quality of the apprentices in this 

plant and the generous provisions for their instruction, 

both in the shop and school, would lead one to believe 

that the management is employing considerable effort 

in the training of its future mechanics. The program 

may be commended as an example of satisfactory mod- 

ernized apprenticeship. 

Molding a Drum With Deep 

Sand Pockets 

By M. E. DuGGcAN 

An interesting article under the above title appeared 

on page 1,056, Vol. 52, of American Machinist. There 

are some points in the description of the molding 

operation that I do not quite understand and therefore 

I am going to ask some questions; not with intent to 

be sarcastic, but to add to my fund of knowledge 

concerning practical pattern making and foundry 

practice. 

From the description I would infer that the pattern 

was made to mold in green sand, using a core for the 

central hole. Is this correct? 

The depth of the pockets is given in paragraph four 

as 9 in., but aothing is said about the length and 

diameter of the drum; thickness of wall; thickness of 

the web at the bottom of the arms, etc. I would like 

to know these figures. 

When the alterations on the pattern were made that 

enabled unskilled labor to produce 10 castings per day 

against 3 castings in the same time with the original 

pattern and the services of a skilled molder, were the 

alterations made by the same patternmaker that made 

the original pattern? If not, was his attention called 

to the alterations and their result so that he would 

not make the same mistake a second time? 

If I were to make this pattern I would construct it 

to be molded with the ribs in the drag in green sand, 

provided there was body enough to the sand to support 

itself. However, if it was made to mold in green sand 

with the ribs in the cope no alterations would be neces- 

sary to enable the molder to mold the ribs in core; the 

pattern could still be used as a core box. All that would 

be necessary in this case would be to suspend the core 

from the cope with wires. 
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Motor-Flywheel Drive for Merchant Mill 

By J. B. 
(‘oust Captain 

Designing flywheels for rolling-mill use is not a 

simple matter; but the author gives in this dis- 

cussion a treatment of the problem which is con- 

cise, yet quite sufficient for ordinary needs, and 

in such a form that it may be readily adapted to 

use in actual design work. 

T IS our purpose to present in this article an outline 

of the calculations necessary to check the electric 

drive for a 22-in. merchant mill. 

The mill is a 22-in., three-high, merchant mill of 

four stands. It is driven by an induction motor of 1,800 

rated horsepower, taking three-phase, 25-cycle, alter- 

nating current at 6,600 volts, in connection with a heavy 

flywheel coupled to the motor shaft and a herringbone 

gear and pinion, as shown in Fig. 1. In checking this 

drive two distinct steps must be taken: 

First: An investigation must be made of the inter- 

action of the motor and flywheel wher the mill is 

running at maximum capacity, in order to determine 

the sufficiency of the to perform the work 

required. 

Second: 

the flywheel rim and arms. 

motor 

An investigation of the stresses induced in 

I. FORMULAS FOR MOTOR-FLYWHEEL INTERACTION 

a’) Drop in Speed due to load. 

The following notation and formula are used in the 

calculations: 

hp Horsepower of motor; 

hp Friction horsepower ; 

hp Maximum horsepower at peak load; 

R R.p.m. at no load (synchronous speed) ; 

R R.p.m. at full load; 

R R.p.m. at friction load (flywheel speed) ; 

T Full-load torque at full-load speed; 
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FIG. 1. GENERAL ARRANGEMENT OF THE DRIVE FOR 
IN. MERCHANT MILL 

Friction-load torque at friction speed fF. ; 

Maximum torque at friction speed R,; 

Maximum torque above 7,; 

Fuil-load torque at speed R,; 

Maximum torque exerted by 

per cent of full load; 

Actual! torque exerted by flywheel; 

Per cent of slip at full load; 

Per cent of slip at friction load; 

Total slip in per cent; 

Total slip in r.p.m.; 

Per cent drop below initial 

flywheel assisting motor; 

Per cent drop below friction speed with 

flywheel assisting motor; 

tiywheel in: 

speed with 

Drop in r.p.m. with flywheel assisting 

motor ; 

R.p.m, drop in speed below synchronous 

speed ; 

Per cent total actual drop below syn- 

chronous speed with flywheel assisting 

motor; 

Maximum load above friction in per cent; 

Total inertia effect of motor and flywheel; 

Length of peak in seconds; 

Length of interval between 

seconds; 

’ peaks in 

above notation we have the following for 

hp X 5,250 i - 
1 R. 

R —R, 
Ss (2) 

R 

s hp, are) (3) 

hp 

R, R SR (4) 

hp, X 5,250 - 6) 
| R, 5 

hp. X 5,250 

", - R. = 
(6) 

r r r (7) 

re hp X 5,250 

r R. ae 

T 
y ; (9) I T. 

The formulas for calculating the 

drop below initial speed which takes 

place with the flywheel assisting the 

motor are exceedingly complicated. 

This drop in speed is represented in 

our notation by S,; but its value ma) 

be readily found without any calcula- 

tions by using the following factors 

from the charts published in the Amer 

ican Machinist for Mar. 7, 1912, in an 

article by Messrs. Riker and Fletcher: 
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T; 
Wr? S,; and ¢t 

‘ The results given here were obtained by that method. 
: 
. S,= S, X’S, (11) 

A 5S, = J. X BR, (12) 

es oe! 

No attempt is made here to give the derivation of 

the equations used; but those who care to study the 

; theory are referred to the various papers on the subject 

published in the transactions of tne American Institute 

of Electrical Engineers. 

5 I (b) Recovery of Speed. 

’ if L — Friction horsepower in per cent (13) 

F T. = TT. (14) 

S, = SR, (15) 

SOLUTION FOR SPEED DROP 

In our particular case we proceed as follows, the 

: specifications and conditions of operation being: 

a 1,800-hp. motor; 
250 r.p.m. (synchronous speed) ; 

243 r.p.m. at full load; 

Slip — 10 per cent of full-load speed when carrying 

175 per cent overload; 

Friction hp. 20 per cent of 

360 hp. 

Peak load 6,534 hp.; 

Duration of peak load 

Interval between peaks 

0.87 seconds; 

2.0 seconds. 

Substituting these va'ues in the above formulas we 

nave: 

Full-load torque at full-load speed T 

1,800 5,250 

243 

250 — 243 

250 

or 2.8 per cent 

Slip at full load S = 

7 en | 360 X 2.8 
Slip at friction load Ss 1,800 

0.56 per cent 

Friction-load speed flywheel speed 

— 0.0056 “ 250 248.6 r.p.m. 

Friction-load torque at flywheel speed 

T, = oe” 7,603 ft.-lb. 

Maximum torque at flywheel speed 

6,534 & 5,250 
= : 7 98 ) eo . T: 948.6 137,986 ft.-lb 

Maximum torque above friction — T, 

- 7,603 130,383 ft.-lb. 

Total intertia effect of rotor and flywheel 

2,260,000, since, 

{ Wr of rotor = 460,000 ) 

(Wr of flywheel = 1,800,000) 

Full-load torque at flywheel speed 

800 5,250 
Ton ee os SR OES HiT 

248.6 : 

full-load 

38,889 ft.-lb. 

hp., 

(1) 

(6) 

137,986 

7 ( 

== Wr 

(8) 
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or 

) 

Maximum load above friction in per cent — 

130,383 

38,013 

Since an overload of 175 per cent causes a drop in 

speed of 10 per cent cf the full-load speed, and we 

have an overload of 343 per cent, we find that 343 - 

175, or 168 per cent additional overload, will cause a 

L= 3.429, ar 348 per cent (9) 

further drop in speed of 168 0.028 4.7. per cent. 

Consequently, the total drop is 10 + 4.7 14.7 per 

cent, which is the value of S.,. 

Total slip below flywheel speed in r.p.m. S 

248.6 < 0.147 — 36.54 r.p.m. (10) 

In order to find S,, the drop below initial speed which 

takes place with the flywheel assisting the motor, we 

enter the previously mentioned chart, using the fol- 

lowing factors: 

T; 130,383 Pe 

Wr — 2,260,000 ~ 9-09%6 

S, 36.54 and ¢ 0.87 seconds, 

and we find that S, 36 per cent of S.,. 

S, 0.36 « 14.7 5.29 per cent below 

friction speed (11) 

Drop in r.p.m. S, 0.0529 « 248.6 - 

13.15 r.p.m. (12) 

13.15 
or, 60 0.219 revolutions per second 

But we have already found from (3) that the drop in 

speed due to friction was 0.56 per cent. Hence, the 

total actual drop in speed is S, 0.56 + 5.29 5.85 

per cent. 

Now, since the slip at full load has been found to be 

2.8 per cent, the load corresponding to a slip of 5.85 

5.85 

2.8 

the rated overload capacity of the motor is 275 per cent 

for short intervals, we see that we are well within 

the safe limit. 

per cent is 2.089, say 209 per cent. Since 

SOLUTION FOR RECOVERY OF SPEED 

T. 343 20 323 per cent (13) 

T, 3.23 & 38,013 122,782 ft.-lb. (14) 

In order to determine the per cent of speed recovered 

we have: 

T. _ 122,782 
5; = 1543 

Wr? 2,260,000 0.054 

S. 0.0585 248.6 14.54 

t 2 seconds 

Entering the chart with the above values it is found 

that the motor will recover about 90 per cent of its 

speed. 

il. FORMULAS FOR STRESSES IN FLYWHEEL RIM AND ARMS 

The flywheel used for this drive is shown in Fig. 2. 

The high speed at which the motor runs made it neces- 

sary to reduce the diameter of the wheel as much as 

possible, the requirements of a high inertia effect being 

met by making the whee! very heavy, as shown. The 

flywheel was made of cast steel with solid rim an! 
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split hub and was carefully balanced. 

In the investigation of the stresses 

occurring in the rim and arms, the = A 

formulas developed by Von J. Gobel * 

and published in the Zeitscheift des %\ 

Vereines Deutchen Ingenieures, March i a 

26, 1898, were used. These formulas K 

were adapted to the English system g 

and they appear in English units in S t 

the following work: % S 

NOTATION Ys 

dx—= Stress in rim, pounds per ? 1 

square inch; 

da Stress in arm at rim, pounds 

per square inch; 

di Stress in arm at hub, pounds 

per square inch; ! 

R — Mean radius in inches; 

; Radius of hub in inches; SS Calculated Weight 

x | of angle between arms; << Rim 72.164 Ib. 

F' = Area of rim in square inches; Hub 6,642 » 

W Section modulus of rim; Aris 5,660 

Length of arm in inches; Total 86,466 

if Weight of 1 cu.in. of material PIG FLYWHEEL USED FOR 22-IN. ROLLING MILL DRIVE 

(hub) ; 

Weight of 1 cu.in. of material (rim) ; Formulas (1), (2), (3) and (4) are to be used in 

the case of wheels running at a constant speed. For 

wheels running at variable speed we have: 

The stress in rim = dx + d,, 

d 32.16 12 385.92 in. per second per second 

acceleration. 
Retardation in inches per second per second; i 

Ww Section modulus of arm at rim; The stress in arm at rim = da + d.,, 

w, == Section modulus of arm at hub; rhe stress in arm at hub = di + d, 

EB Modulus of elasticity (28,000,000 lb. per square In order to simplify the calculations when applying 

square inch for cast steel) ; these formulas, the following table has been computed 
: + b) for wheels having 4, 6, 8 and 10 arms. 

= é i squar shes (f, at hub; . f = Area of arm in square inches if, at rim} 

] Moment of inertia of rim; Number of arms 4 6 a 0 

Moment of inertia of arm (at center) aie | 0.78540 9 anes 9 seane » ei 

Velocity in inches per second. ; 

Then, 
. 0.70711 0.50000 | 0.38268 30902 

9 re (2) Sr) COS @ 0.70711 | 0.86602 0. 92388 ) 9510¢ 

y 2 3 sin’ a 3R 4 2 3 sinta | 66667 | 83333 1 90237 13634 

= COS a nF { — COS a sane) 4 : : si 1.81783 1. 91323 1.95005 77! 
sine ; I Sln a , a — 

l a = 2a 2== | @ 1719 0 00337 | 0.00107 ) 00054 
i= * SIN a (1) : . | 
R 

. . a 0. 19320 0.08990 | 0.0506! 0. 03257 
; XR /sin a ) : Z 

( W ( ‘ COS a a sina 0.07829 0 02360 | 0.01002 9 00514 

COS a (COS a X F u . 
7. i (Z . : y F g SOLUTION FOR STRESSES IN WHEEL 

Pits ¥ si rp" ») . In this particular case we have the following values: 
Ss a } (35) > . 

Ge ~ n g R 60 p 83 I = 4,390 

aay F r 18 Wa 200 i 1,816 
, le “4 ’ P96 iu J2n daa + £08 lee F = 672 w, = 240 v = 1,562 

on 1 9 Ww 3,136 f 107 g 385.92 

f : f f,), Oo ff l 28 fa 100 n = 6 arms 
» y 0.283 f 113 x = 30 deg. 

. " MR* 
, R sin a R ; 1 0.283 

F W la SIN a) rT SIN a . , . $ 
Substituting these values in the above formulas we 

?(4r + 3l) fyl.u P obtain: 

24R "Pu g? (9) 
: g inom pains COU we a 10) 

‘ , 1.83333 (28)? : am 
d ] |r ie (4r 31) 7 PF u“ L b j . 3 > (60) 

ho, ae mR Ful"g? ™ 1.91323 + {80)" X 672.) 9 gogg7 + 4X 28K 672 
Ficen f iecbiees 4,390 — een we xe 

: (8r + 95) y u " . 
d, Ri sin «a 4 . “7 °- | Fe—p (7) 1.70025 ns 

uw’ 24R Fou eo 9.849 = 0-172 (1) 
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0.172 X 60 0.86603 X 0.69403 
, . 0.0899 ee 

da 3,136 " 672 

O72 X 0.289 5 (1,562)? = 1,890 2 
385.92 siete ys “) 

da eo 0.172 0.5 672 0.00073 
100 ; 

2,439,844 2,049 (3) 

: l LOT 28 (2«* 18+ 28 ») 7 on | 7 = i Se di 113 (2 0.172 X 0.5 + gro > x 160)? ) 

mr. 9e* » ‘ 672 0.288 2,439,844 2.732 { 

385.92 

‘60 * 0.5 60 1 0236 60 28 0.5 
a + . { a y 2 + : =i 

: ( 672? 3,136 ; 3,136 

28)? (4 X¥ 18+ 3 X 28 a — x — 672 
24 X 60 672) °' 

0.00073 *& 8&3 647 (5) 

1 : ’ oa = . 
d 200 60 « 28 0.5 + (28 < 85 0.1592) 

672 « 0.00073 * 83 175 6) 

1 ( ’ 28 8 <x 18+ 5 X 28 
6C 28 0.5 + 

dy = 546 (© > a 24 & 60 

0.1592 ) 672 x 0.00073 & 83 — 150 | 

Since this flywheel runs at a variable speed we have: 

Total stress on rim dx +d 1390 + 647 

2,037 Ib. per square inch. 

Total stress on arm at rim da +d 2,049 

175 2,224 lb. per square inch. 

Total stress on arm at hub di +d 2,732 + 150 

2,882 lb. per square inch. 

These stresses are well within the safe limit allow- 

able for cast steel, and afford an ample margin of secur- 

ity against unforeseen variations of the peak load and 

the resulting stresses induced in consequence thereof. 
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The drive just considered, which was designed by the 

author, has been in operation since the summer of 1914, 

and it has withstood successfully the most exacting 

requirements met in modern American mill practice. 

Sheet Metal Arc-Welding Machine 

By E. A. THANTON 

The machine shown in Fig. 1 is used by the General 

Electric Co., Schenectady, N. Y., for arc-welding co) 

rugated steel tank work. The seams are 116 in. long 

and the arc is applied by means of a tapered carbon 

pencil 6 in. long, } in. in diameter at the large end and 

in. at the arc end. This concentrates heat where 

Ie HOW THRE METAL EDGkSsS \RE WELDE 

wanted. No metal is supplied to the weld, as the arc is 

employed simply to fuse the upturned edges as shown 

in Fig. 2. The metal welded is *s and s: in, thick. 

The speed on ys-in stock is 5} in. per minute with 

a d.c. current of 45 amp., and 75 volts. On s:-in. stock 

the speed is the same but 70 amp. and 75 volts d.c. 

current is used. 

FIG. 1 CARBON ELECTRODE ARC SEAM-WELDING MACHINE 
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Die Sense 

By EDMOND REMACLE 

It is well known by die makers, die users and hard- 

eners that the most critical time in the making of a 

die is in the hardening and tempering process. No 

matter whether the die is hardened by the one who 

made the die or by an expert hardener, there is always 

the element of doubt as to the successful result. 

After a close study of the question for a period of 

over twenty-five years I have concluded that a word 

is due both for the relief of the hardener and to pre- 

vent the knock often given to some really excellent 

grade of steel. 

When it so happens that a die comes from the quench- 

ing bath and is found to be cracked or badly warped, 

the fault is invariably traced either to the steel or the 

method of hardening, and while both may be to blame 

in a number of cases, the real fault in most of the 

cases may he traced to careless handling by the die 

maker whe has really handed a lemon to the hardener. 

I have several times noticed that where two work- 

men completed dies almost similar in shape and made 

of steel cut from the same bar and given identical heat 
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caused which destroyed the shape or cracked the die, 

while the filed die stood a 100 per cent chance of coming 

out of the bath in good condition. 

While we know that some steel is not fit to make a 

good die, the abolition of the chisel and drift will help 

even the poor steel, and their use will destroy the 

chance of good steel and worry the hardener who takes 

the die at its face value without a knowledge of the 

previous handling. 

Expanding Arbors 

By E. A. DIXIE 

The dimensioned illustrations herewith give the de- 

tails of expanding arbors from j{ to 1% in., rising 
by increments of xs in. It will be noted that the in- 
cluded angle of the taper for expanding the bushings is 

16 degrees. This taper has been found to be entirely 
satisfactory in practice. 

All Bushings Tool 
hardened & Gr 

treatment, that one die would come out perfect or nearly ,A,., 2 

so, while the other would be cracked or warped, some- y ks! : 

times beyond usefulness, and have finally concluded a 1% pa 
“Sr . « 4 op = <5 

that the greatest element of fault was in the method ax TD, rer 
of the die-maker. ah as & = leh 2 gay” 

After having drilled within the lines to remove the k's y 4 op, Lnd of Spindle ' 
. \ q j . & © ; 

core, one workman will leave so much wall between the ’ - A P be SE. sgt Dh * . 
. . . - ‘ 77 aed m, 

holes that considerable drift work is necessary to break “a Naga t => © 
: , : : A”, rsd ‘ 
through the wall, while the other will drill so close I 1-4, } IS ~Ro 

a 2A 20 \/20° Sok that no difficulty is found in breaking through. Neo nef 43° |~ YF) S35 N 
T . is v1 ire at i, : NGS tan 

Then after the core is removed one will use a chisel Y gY YS fh B8d 5 
a aSs 

to level the rough surface to the grooves left from the | phe | a wat 58 

drill, while the careful one will rough-file to within a oth mae ‘2 
. ° P ay v L S& 45 

reasonable distance of the line, or where large enough A sal ‘ ). ff Q\ 20° = Sj ‘ 
. x > - 70°) = 5 ~~ 3 ! 

he will remove the stock in a shaper. 10"0 #8 me , .% 
1 “ «< ” oe 5 , 

We will suppose that the one who uses the chisel y 5 - * “ 47 | Re 

breaks a piece off beyond the line, or gouged too deep Le ph? oJ eee b ” 
, - es /-Arbor Machine --“wa- 4344 > 

to clean up, and then brings out his “put-on” tool to Dotted Section A=& Sfeel Case Hardened 

‘over the fault and then 
cover the faut & *s riG. 1, EXPANDING ARBOR WITH BUSHINGS 
grinds or shapes off the top “Ax FROM % TO ~ 

A Y < ” ‘ 
so the scar will not be seen, a a ef C 

while the careful one will . ’ Ws), 
. ° ° Y A a, 

have filed to the line with- : te rae 
os ° 

out touching with a chisel or ' ~™ i 

drift. Now, when both dies are \ oe ns ” —y a. pee’ 

turned over to the hardener “ov me ?* Y : ey, oo, AS 

they both look alike to him & . J" Y a > ne” . 

until they come from the « a os < é an Sas 

quenching bath, when one will —" < we .. at A 

be warped if not cracked, i i ' = P ; -T~. AE 

and the other will be reason- , : , j am © eh sod a S . 

ably straight and _ solid. <q . —J > S v 

Then the foreman either . N " >t 5 Y a 

blames the hardener or con- e « > 

demns the steel, while the {4 . Ts : R 

die maker will condemn <™*** Pak, ? =e eo iie* A y 

both. But the truth is that _ - Cs, ) ey a “ . 

the chipping and drifting L » ie ’ a . ? 

have practically compressed Wy ; a a 

the steel in places and A | A . * ‘: > Machine Stee! -7" et 

changed the homogeniety of “>. fs) mat re LES ryvyY 

the mass, so that while heat- y a : Sy + : <-/544"» Approx 

ing, distortion took place, and 

when quenching a tension was mG EXPANDING ARBOR WITH BUSHINGS FROM 1 TO 1 IN. 

2 
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MODERN-WEL 
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- ETHAN VIALL- 

of the different processes of both carbon and metal- 

lic are welding, gained from reading the previous 

articles or from actual experience. However, we will 

recapitulate to some extent in order to make everything 

as clear as possible. Then we shall give some examples 

of the proper procedure in 

[: IS presumed that the welder has a fair knowledge 

t ist 

dent therefore that the changes of steel structure due 

to the arc-welding process will not be appreciable and 

also that any subsequent heat treatment of the medium- 

or mild-steel material will not result in improvements 

commensurate with the cost. 

Pre-heating of medium and mild steel before apply- 

ing the arc is not necessary 

making welds of various 

kinds. For the descriptions 

and drawings we are prin- 
XXVIII. Arc Welding 

Procedure* 

and will only enable the op- 

erator to make a weld with 

a lesser value of current. 

cipally indebted to the Cast-iron welds must be 

Westinghouse Electric and Leading up to this article there have been two annealed before machining 

Manufacturing Co., the others, not listed in the series. These are “Train- other than grinding is done 
Lincoln Electric Co., and ing of Arc Welders,” Vol, 52, page 837, and in the welded sections. 

the Wilson Welder and “Carbon Electrode Welding and Cutting,” page This is necessary because 

Metals Co. 499. The last article of this series appeared on at the boundary between 
In order to prepare the page 499. the original cast iron and 

metal for a_ satisfactory 

weld, the entire surfaces to 

(PART XXVII was published in the Sept. 23 issue.) the deposited metal there 

will be formed a zone of 

be welded must be made 

readily accessible to the deposit of the new metal which 

is to be added. In addition, it is very essential that the 

surfaces are free from dirt, grease, sand, rust or other 

foreign matter. For this service, a sandblast, metal 

wire brush, or cold chisel are recommended. 

During the past few years great progress has been 

made in the improvement of steels by the proper cor- 

relation of heat treatment and chemical composition. 

The characteristics of high-carbon and al.oy steels, 

particularly have been radically improved. However, 

no amount of heat treatment will appreciably improve 

or change the characteristics of medium and low-carbon 

steels which comprise the greatest field of application 

for are welding. Furthermore, the metal usually 

deposited by the are is a low-carbon steel often 

approaching commercially pure iron. It must be evi- 

*For author’s forthcoming book “Welding and Cutting.” All 
rights reserved. 

hard, high-carbon steel pro- 

duced by the union of carbon (from the cast iron) with 

the iron filler. This material is chilled quite suddenly 

after the weld is made by the dissipation of the heat 

into the surrounding cast iron which is usually at a com- 

paratively low temperature. 

Although it is not absolutely necessary to pre-heat 

cast iron previous to arc welding, this is done in some 

instances to produce a partial annealing of the finished 

weld. The pre-heating operation will raise the tem- 

perature of a large portion of the casting. When the 

weld is completed, the heat in the casting will flow into 

the welded section, thereby reducing the rate of cooling. 

The maintenance of the proper arc length for the 

metallic electrode process is very important. With 

a long are an extended surface of the work is covered 

probably caused by air drafts with the result that there 

is only a thin deposit of the new metal with poor 

fusion. If, however, the arc is maintained short, much 
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better fusion is obtained, the new metal will be con- 

fined to a smaller area, and the burning. and porosity 

of the fused metal will be reduced by the greater 

protection from atmospheric oxygen afforded by the 

enveloping inert gases. With increase in are length, 

the flame becomes harder to control, so that it is impos- 

sible to adequately protect the deposited metal from 

oxidation. 

The are length should be uniform and just as short 

as it is possible for a good welder to maintain it. 

Under good normal conditions the are length is such 

that the arc voltage never exceeds 25 volts and the 

best results are obtained between 18 and 22 volts. For 

an are of 175 amp. the actual gap will be about 4 inch. 

MANIPULATION OF THE ARC 

The are is established by touching the electrode to 

the work, and drawing it away to approximately 4 

in., in the case of the metallic electrode. This is best 

done by a dragging touch with the electrode slightly 

out of vertical. The electrode is then held approx- 

imately at right angles to the surface of the work, as 

the tendency is for the heat to go straight from the 

end of the electrode. This assures the fusing of the 

work, provided the proper current and are length have 

been uniformly maintained. 

A slight semicircular motion of the electrode, which 

at the same time is moved along the groove, will tend 
— 

Cc 
DIAGRAM ILLUSTRATING FILLING FIG. 336 SEQUENCE 

to float the slag to the top better than if the electrode 

is moved along a straight line in one continuous direc- 

tion and the best results are obtained when the welding 

progresses in an upward direction. It is necessary in 

making a good weld to “bite” into the work to create 

a perfect fusion along the edges of the weld, while the 

movement of the electrode is necessary for the removal 

of any mechanical impurities that may be deposited. 

It is the practice to collect the slag about a nucleus by 

this rotary movement and then float it to the edge of 

the weld. If this cannot be done, the slag is removed 

by clipping or brushing with a wire brush. 

FILLING SEQUENCE 

When making a long seam between plates, the oper- 

ator is always confronted with the problem of expan- 

sion and contraction which cause the plates to warp 

and produce internal strains in both plates and deposits. 

The method of welding two plates together is shown 

in Fig. 336. The plates are prepared for welding as 

previously described, and the arc is started at the 

point A. The welding then progresses to the point B, 

joining the edges together, to point D and back to A. 

This procedure is carried on with the first layer filling 

in a space of 6 or 8 in. in length, afterward returning 

for the additional layers necessary to fill the groove. 

This method allows the entire electrode to be deposited 

without breaking the arc, and the thin edges of the 

work are not fused away as might be the case if the 

operator should endeavor to join these edges by mov- 

ing the electrode in one continuous direction. This 

method also prevents too rapid chilling. 
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FIG. 337 DIAGRAM ILLUSTRATING BACK-STEP METHOD 

When making a long seam weld, for example, a 

butt weld between two plates, the two pieces of metal 

will warp and have their relative positions distorted 

during the welding process, unless the proper method 

is used. 

A method was devised and has been successfully 

put into operation by E. Wanamaker and H. R. Pen- 

nington, of the Chicago, Rock Island and Pacific R.R. 

By their method the plates are fastened together by 

light tack welds about 8 in. apart along the whole 

seam. The operator then makes a complete weld 

between the first two tacks as described in the preceding 

paragraph, and, skipping three spaces, welds between 

the fifth and sixth tacks and so on until the end of 

the seam is reached. This skipping process is repeated 

by starting between the second and third tacks and so 

on until the complete seam is welded. The adoption 

of this method permits the heat, in a restricted area, 

to be dissipated and radiated before additional welding 

is performed near that area. Thus the weld is made 

on comparatively cool sections of the plates which 

keeps the expansion at a minimum. 

Another method very similar to the preceding one, 

is known as the back-step method, Fig. 337, in which 

the weld is performed in sections as in the skipping 

process. After the pieces are tacked at intervals of 

6 in. or less for short seams, the arc is applied at 

the second tack and the groove welded back complete 

to the first tack. Work is then begun at the third 

tack and the weld carried back to the second tack, 

practically completing that section. Each section is 

finished before starting the next. 

Fig. 338 shows the procedure of welding in a square 

sheet or patch. Work is started at A and carried to 

B completely welding the seam. In order that work 

may next be started at the coolest point, the bottom 

seam is completed starting at D, finishing at C. The 

8 a 

Cc Oo 
DIAGRAM ILLUSTRATING SQUARD 

PATCH METHOD 
FIG. 338 
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FIG. 339. TYPICAL EXAMPLES OF PREPARED AND 
FINISHED WORK 

next seam is A to D, starting at A. The last seam 

is finished, starting at B, and completing the weld 

at C. ' 

ALTERNATING-CURRENT ARC WELDING 

Direct current has been used for arc welding because 

of the fact that it possesses certain inherent advan- 

tages that make it especially adaptable for this class 

of work. However, the use of alternating current for 

are welding has found a number of advocates. 

When employing this form of energy, use is made 

of a transformer to reduce the distribution voltage to 

that suitable for application to the weld. 

Inasmuch as the arc voltage is obtained directly 

from the distribution mains through a transformer, 

the theoretical efficiency is high compared with the 

direct-current process which requires the introduction 

of a motor-generator or resistor or both. The efficiency 

of the a.c. equipments now on the market ranges from 

60 to 80 per cent. The transformer, however, is 

designed to have a large leakage reactance so as to 

furnish stability to the arc, which very materially 

reduces its efficiency when compared with that of the 

standard distribution transformer used by lighting 

companies. 

It is difficult to maintain the alternating arc when 

using a bare electrode though this difficulty is some- 

what relieved when use is made of a coated electrode. 

QUASI ARC WELDING 

The electrodes used in quasi arc welding are made 

by the Quasi Arc Weldtrode Co., Brooklyn, N. Y., and 

are known as “weldtrodes.” A mild-steel wire is used 

with a very smal! aluminum wire running lengthwise 

of it. Around the two is wrapped asbestos thread. 

This dsbestos thread is held on by dipping the com- 

bination into something similar to waterglass. Either 

a.c. or d.c. may be used, at a pressure of about 105 
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volts, with a suitable resistance for regulating the cur- 

rent. The company’s directions and claims for this 

process are: “The bared end of the weldtrode, held in 

a suitable holder, is connected to one pole of the cur- 

rent supply by means of a flexible cable, the return 

wire being connected to the work. In the case of weld- 

ing small articles, the work is laid on an iron plate or 

bench to which the return wire is connected. Electrical 

contact is made by touching the work with the end 

of the weldtrode held vertically, thus allowing cur- 

rent to pass and an arc to form. The weldtrode, still 

kept in contact with the work, is then dropped to an 

angle, and a quasi-arce will be formed owing to the fact 

that the special covering passes into the igneous state, 

and as a secondary conductor maintains electrical con- 

nection between the work and the metallic core of the 

weldtrode. The action once started, the weldtrode melts 

at a uniform rate so long as it remains in contact, and 

leaves a seam of metal fused into the work. The cov- 

ering material of the weldtrode, acting as a slag, floats 

and spreads over the surface of the weld as it is 

formed. The fused metal, being entirely covered by 

the slag, is protected from oxidation. The slag 

covering is readily chipped or brushed off when the 

weld cools, leaving a bright clean metallic surface. 

In welding do not draw the weldtrode along the seam, 

as it is burning away all the time, and therefore it is 

only necessary to feed it down, but do this with a 

slightly lateral movement, so as to spread the heat and 

deposited metal equally to both sides of the joint. Care 

must be taken to keep feeding down at the same rate 

as the weldtrode is melting. On no account draw the 

weldtrode away from the work to make a continuous 

are as this will result in putting down bad metal. The 
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aim should be to keep the point of the weldtrode just 

in the molten slag by the feel of the covering just 

rubbing on the work. By closely observing the opera- 

tion, the molten metal can easily be distinguished from 

the molten slag, the metal being dull red and the slag 

very bright red. 

The weldtrodes are supplied ready for use in standard 

18 in., and of various diameters, according 

fo 
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to the size and nature of the work for which they are 

required. 

TYPICAL EXAMPLES OF ARC WELDING 

The examples of welding shown in Figs. 339, 340 

and 341 are taken from the manual issued by the 

Wilson Welder and Metals Co. They will be found very 

useful as a guide for all sorts of work. Fig. 339 shows 

miscellaneous plate or sheet jobs, Fig. 340 shows tube 

jobs, while Fig. 341 gives examples of locomotive-frame 

and boiler-tube welding. 

As a basis for various welding calculations the fol- 

lowing data will be found of use: On straight-away 

welding the ordinary operator with helper will actually 

75 per cent of the time. 

results of a vast amount of data show 

that an operator can deposit about 1.8 lb. of metal 

per hour. This rate depends largely upon whether 

the work is done out in the open or in a special place 

provided in the shop. For outside work such as on 

boats, an operator will not average in general more 

than 1.2 lb. per hour, while in the shop the same oper- 

ator could easily deposit the 1.8 lb. stated above. This 

weld about 

The average 
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loss in speed for outside work is brought about largely 

by the cooling action of the air and also somewhat by 

the added inconvenience to the operator. The value of 

pounds per hour given above is based on the assumption 

that the work has been lined up and is ready for weld- 

ing. On the average 70 per cent of the weight of 

electrodes is deposited in the weld, 12 per cent is burned 

or vaporized and the remainder 18 per cent is wasted 

as short ends. 

Other figures prepared by the Electric Welding 

Committee show the possible cost of a fillet weld on a 

plate, using a motor generator set and bare elec- s-In. 

trodes to be as follows: 

Average speed of welding on continuous straight 
iway work . R 5 ft. per hour 

Amount of metal de posited per running foot 6 Ib 
(‘urrent 150 amps, at 20 volts 3 kilowatts 
Motor generator eff. 50 per cent 6 kw 

5 equals Vale waheee an " 1.2 k.w-h. per 1 ft. run 
1.2 k.w.h. at 3 cents per k.w.h. equals.. 3.6 cents per ft 
Cost of electrode 10 cents per pound and 

allowing for waste ends, etc., equals... 7.2 cents per ft 
Labor at 65 cents per hour equals 13.00 cents per ft. 

23.8 cents per ft 

SUGGESTIONS FOR THE DESIGN OF WELDED JOINTS 

From an engineering point of view, every metallic 

joint whether it be riveted, bolted or welded, is designed 

to withstand a perfectly definite kind and amount of 

stress. An example of this is the longitudinal seam 

in the shell of a horizontal fire-tube riveted boiler. 

This joint is designed for tension and steam tightness 

only and will not stand even a small amount of trans- 

verse bending stress without failure by leaking. If 

a joint performs the function for which it was designed 

and no more, its designer has fulfilled his respon- 

sibilities and it is a good joint economically. Regard- 

less of how the joint is made the design of joint 

which costs the least to make and which at the same 

time performs the functions required of it, with a 

reasonable factor of safety, is the best joint. 

The limitations of the several kinds of mechanical 

and welded joints should be thoroughly understood. 

A bolted joint is expensive, is difficult to make steam- 

or water-pressure tight, but has the distinguishing 

advantage that it can be disassembled without destruc- 

tion. Bolted joints which are as strong as the pieces 

bolted together are usually impracticable, owing to their 

bulk. 

Riveted joints are less expensive to make than bolted 

joints but cannot be disassembled without destruction 

to the rivets. <A riveted joint, subject to bending 

stress sufficient to produce appreciable deformation, will 

not remain steam-or water-pressure tight. Riveted 

joints can never be made as strong as the original 

sections because of the metal punched out to form the 

rivet holes. 

There is elasticity in either riveted, bolted or 

fusion-welded joints which must remain steam- or 

water-pressure tight. Excess material is required in 

the jointed sections of bolted or riveted joints, owing 

to the weakness of the joints. 

Fusion-welded joints have as a limit of 

strength the tensile strength of cast metal of a 

position identical to that of the joined pieces. The 

limit of the allowable bending stress is also set by 

the properties of cast metal of the same composition 

as that of the joined pieces. The reason for this 

limitation is that on the margin of a fusion weid 

adjacent to the pieces joined, the metal of the pieces 

was heated and cooled without change of composition. 

no 

tensile 

com- 
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Whatever properties the original metal had, due to 

heat or mechanical treatment, are removed by this 

action, which invariably occurs in a fusion weld. 

Regardless of what physical properties of the metal 

used to form the joint may be, the strength or ability 

to resist bending of the joint, as a whole, cannot exceed 

the corresponding properties of this metal in the margin 

of the weld. Thus, assuming that a fusion weld be 

made in boiler plate, having a tensile strength of 

62,000 pounds. Assume that nickel-steel, having a 

tensile strength of 85,000 Ib. be used to build up the 

joint. No advantage is gained by the excess 23,000 lb. 

tensile strength of the nickel-steel of the joint since 

the joint will fail at a point close to 62,000 lb. If 

appreciable bending stress be applied to the joint it 

will fail in the margin referred to. 

The elastic limit of the built-in metal is the same 

as its ultimate strength for all practical purposes, but 

the ultimate strength is above the elastic limit of the 

joined sections in commercial structures. 

In spite of the limitations of the fusion-welded 

joint it is possible and practicable to build up a joint 

in commercial steel which will successfully resist any 

stress which will be encountered in commercial work. 

STRENGTH FACTOR OF WELDED JOINT 

The fundamental factor in the strength of a welded 

joint is the strength of the material added by the weld- 

ing process. This factor depends upon the nature of 

the stress applied. The metal added by the welding 

process, when subject to tension, can be relied on in 

commercial practice to give a tensile strength of 45,000 

Ib. per square inch. This is an average condition; 

assuming that the metal added is mild steel and that 

the operation is properly done, the metal will have 

approximately the same strength in compression as in 

tension. When a torsional stress is applied to a welded 

joint the resultant stress is produced by a combination 

of bending, tension and compression, as well as shear. 

The resistance of the metal to shear may be figured 

at * its resistance to tensile stress. The metal added 

by the welding process, with the present development 

in the art of welding, will stand very little bending 

stress. A fusion-welded joint made by the electric-arc 

process must be made stiffer than the adjacent sections 

in order that the bending stress shall not come in 

the joint. An electric weld, when properly made, will 

be steam- and water-pressure tight so long as bending 

of members of the structure does not produce failure 

of the welded joint. 

Little is known at the present time in regard to 

the resistance of an electrically welded joint to dynamic 

stress, but there is reason to beiieve that the resistance 

to this kind of stress is low. However, owing to the 

fact that in most structures there is an opportunity 

for the members of the structure to flex and reduce the 

strain upon the weld, this inherent weakness of the 

welded joint does not interfere seriously with its use- 

fulness. 

A few tests have been made of high-frequency alter- 

nating stresses and it has been found that using the 

ordinary wire electrode the welded joint fails at a com- 

paratively small number of alternations, This is 

of little imyportance in most structures since high- 

frequency alternating stress is not often encountered. 

The accompanying cuts show a number of typical 

joints and the arrows indicate the stresses brought 
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to bear on them. The proper way to weld each example 

is plainly shown. 

In A, Fig. 342, it will be noted that a reinforcing 

plate is welded to the joint to make the joint suffi- 

ciently stiff to throw the bending outside the weld. 

B shows a joint in straight tension. Since no 

transverse stress occurs the heavy reinforcing of A is 
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JOINTS DESIGNED TO OVERCOME 
CERTAIN STRESSES 

not required. Just enough reinforcing is given the joint 

to make up for the deficiency in tensile strength of 

the metal of the weld. 

C shows another method of building up a joint that 

is in straight tension. It should be noted that in both 

B and C as much reinforcing is placed on one side 

of a center line through the plates as is placed on 

the other. 

The original form of lap joint such as is used in 

riveting is shown at D. The method shown for weld- 

ing this joint is the only method which can be used. 

It cannot be recommended because such a joint, when 

in straight tension, tends to bring the center line of 

the plate into coincidence with the center line of the 

stress. In so doing an excessive stress is placed on 

the welded material. 

FE shows the construction used in certain large tanks 
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where a flanged head is backed into a cylindrical shell. 

[he principal stress to be resisted by the welded joint 

is that tending to push the head out of the shell. 

The welding process indicated in the figure will suc- 

FIG. 343 PLATE AND 
\NGLE CONSTRUCTION —— 

cessfully do this. Owing to the friction between the 

weld and the shell, the outer weld would be sufficient 

to hold the weld in place for ordinary pressure. For 

higher pressures the inside weld should be made in 

addition. 

F and G show another method of welding a flanged 

head to the cylindrical shell. These methods are pre- 

ferable to the method indicated in EF. G represents 

the recommended practice. 

Fig. 343 shows a plate and angle structure which 

might be used in ship construction. The particular 

feature to notice in the welding practice indicated, is 

that the vertical plates do not reach the entire dis- 

tance between the horizontal plates. This is merely a 

method of eliminating difficulties in welding the plates 

to the angle. 

A in Fig. 344 shows a method of welding a head 
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344 PIPE HEADING AND FIREBOX SHEET WORK 
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into a cylindrical pipe. The thickness of the head 

should be approximately twice the thickness of the 

wall of the pipe. The extra thickness plate is to gain 

sufficient stiffness in the head to make the stress on the 

welded material purely shear. The pressure from the 

inside tends to make the head assume a hemispherical 

shape. This would place a bending stress on the welded 

material if the head were thin enough to give at the 

proper pressure. 

B shows a method of welding a crack in a fére-box 

sheet. “The thin plate backing introduced at the weld 

makes the operation very much easier for the operator 

and produces the reinforcing of the water side of the 

fire-box sheet which is most desirable. 

Section Moduli of Rectangles 

By H. M. SHANDLES 

Referring to the article, under the above title by 

John S. Watts, on page 410 of the American Machinist: 

The last paragraph of his article indicates that the 

section modulus of the hollow rectangular section may 

be obtained from the chart by deducting from the sec- 

tion modulus of the outside rectangle, the section modu- 

lus of the interior rectangle. This is seen to be incorrect, 

because the formula (BH* — bh’*)/6H gives the correct 

section modulus, while the method proposed would give 

a result BH’/6H — bh'/6h which is not the section 

modulus of a hollow rectangle. 

If Mr. Watt intends this as an approximate method 

only, the results will vary from the exact, an amount 

depending on the values of h and H. 

To illustrate, assume a rectangle of outside dimen- 

sions 10 x 4 in. and inside dimensions 8 x 2 in. From 

the chart 66 — 21 45 is the section modulus; from 

the formula 49.6, showing that in this case the method 

is approximate within 10 per cent. 

Recognition of Individuality in the Shop 

The Bullard Machine Tool Co., Bridgeport, Conn., 

has been a leader in all questions relating to personal 

relations with the men, and as a result this company 

has a remarkable spirit of loyalty and co-operation. 

The latest development is a distinct novelty and one 

which should have a good effect in promoting individual 

initiative and increasing the feeling of responsibility. 

When the men returned from their week’s vacation 

(with pay) early in September, they found a neat 

brass frame attached to each machine, containing a 

waterproof and oil-resisting card as shown herewith. 

THIS MACHINE IS IN CHARGE OF 

WHO, AS A MATTER OF PERSONAL PRIDE 
IN FURTHERANCE OF THE BULLARD 
SQUARE DEAL POLICY, UNDERTAKES TO 

KEEP IT CLEANED, WELL OILED AND IN 
FIRST CLASS CONDITION; AND TO IMMEDI- 
ATELY REPORT TO HIS FOREMAN ANY 
INDICATION OF UNDUE WEAR OR RE- 
QUIRED REPAIRS. 

This is another step away from the plan where men 

are known only by numbers. 

This is a recognition of individuality and a placing 

of responsibility which cannot fail to further the 

harmonious relations which already exist. 
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aN HOME. FOR. 

APPRENTICES 

OF fr: ed H.( -olvin 

Perhaps nothing indicates our change 

in attitude of mind regarding the in- 

terdependence of the shop and com- 

munity life more than the work which 

is being done to secure proper housing 

and in other ways improve living con- 

ditions. A move in this direction by 

the Brown & Sharpe Manufacturing 
Co. marks another step in the march 

1f industrial progress. 

HE desire to secure home-like surroundings for 

the apprentices who come from other localities 

has prompted the Brown & Sharpe Manufacturing 

Co. of Providence, R. I., to establish what is known as 

the Apprentice House in the neighborhood of its plant. 

While this is in a way a partial return to the old method 

of having the apprentice live with the proprietor, as 

was very common in the old days of the small shop, it 

differs in that it is a real community house, accom- 

modating 27 apprentices and being much more com- 

fortable in every way than the home of the average shop 

proprietor of fifty years ago. 

The building, as shown in the headpiece, is a 

stantial three-story house and is in a good residential 

section even though it is only a few blocks from the 

shop. The ground floor contains the housekeeper’s 

apartment, a large and cheerful living room with an 

adjoining closed-in sun porch and two sleeping rooms. 

There are a few single rooms as shown in Fig. 1, but 

Sub- 

the majority have two or three cots which are extra 

wide and provided with excellent springs and mat- 

tresses. Each boy has his own chiffonier even where 

the room is occupied by two or three, and suitable chairs 

and writing tables are provided for those who wish to 

read, study or write. The living room is shown in Fig. 

2, the endeavor being to make it homelike in every way, 

to have no artificial restrictions and to have every boy 

feel as though he were at home and to conduct himself 

accordingly. 

The boys have a Victrola, a supply of magazines, and 

through the extension service of the Providence Publix 

Library, a supply of good wholesome reading matter of 

various kinds is constantly provided. 

The lavatory has been fitted with special regard for 

neatness and sanitation, a corner being shown in Fig. 

4. Shower baths are provided, and both bath and hand 

towels are supplied. These, together with the bedding, 

are taken care of by an electrically 

in the basernent. 
equipped laundry 

The house is under the supervision of the Apprentice 

Department, but is directed by a responsible house- 

keeper and an assistant. There are no set rules, the 
boys being simply asked on coming into the house to do 

as they would in their own homes. No meals are 

served, this being made unnecessary on account of 

nearby boarding houses of good quality. The charges 

are very low compared with the price asked for similar 

accommodations elsewhere. 

The effect of such living conditions cannot fail to be 

in connection with the training received 

tends to promote the dis- 

beneficial and, 

in the apprenticeship course, 

FIG. 1. ONE OF THE ROOMS 
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cussion of mechanical and other shop matters which 

car.not fail to broaden the viewpoints of the boys for- 

tunate enough to be housed in this way. Such associa- 

with a kindly but not a patronizing tion, coupled 
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FIG. 3. THE LAVATORY 

interest, is bound to awaken a real shop spirit and to 
promote the team work which so desirable in 

every way. Other homes of this kind will be established 

as the need for them grows. 

is 

Tap-End Sizes of Studs 

By W. D. 

The question as to the proper size, shape and fit 

of the tap-ends of studs has long been discussed 

from many angles. This article sets forth the 

views of one who has had many years’ experience 

in the use of studs on a varied line of machines. 

N THE very interesting article on “Tap-End Sizes 

of Studs” on page 773, vol. of the American 

Machinist, the table of sizes given is well worth a 

year’s subscription to that paper. 

I think the use of the wording “tight joint” is mis- 

leading when used as it was in connection with the fit 

of astud. A tight joint in the minds of most engineers 

suggests at once a joint which prevents the escape of 

a gas, fluid, or vapor. There is nothing in a stud that 

conveys this idea and I should say the proper word to 

use is “fit,” when talking about how a stud is held by 

its tap end. 

A stud is used to hold pieces together. A bolt or 

capscrew will do this as well as a stud, but a bolt is 

not always admissable nor proper to employ and a 

capscrew would possibly injure or destroy an expensive 

part of a machine by wearing out the tapped thread. 

The tap-end of the stud, often called the steam end, 

is made large, not to make a tight joint but a tight 

fit, in order to prevent the stud backing out when the 

nut is cast loose and there is no idea of making the fit 

steam-tight. There seems to be a reason for mak- 

ing the tap-end of a stud square and chamfering it, 

as to round it would take a little more length of mate- 

rial and as studs are made in large numbers this would 

add to the cost. Then, too, the chamfer makes it easier 

to enter the stud. The rounded end gives a nice finish, 

o2, 

FORBES 

but I fail to see why the assertion in the article referred 

to—that the round end easier to finish than the 

square end—is true. I have made thousands of studs 

and if the tool for parting or cutting off and chamfer- 

ing was properly made, I found it a very simple job. I 

think perhaps the idea that the rounded end is easier 

to finish arises from the fact that the end is usually 

rounded during the cutting-off operation, so it appears 

to be a simpler job than cutting off and then chamfering. 

A stud is made up of a steam end, cut large and of 

standard length, a land or plain part of varying length, 

and the nut end threaded to a somewhat greater length 

than standard, and the end rounded. To make a stud the- 

following operations must be carried out in either an 

automatic or hand-screw machine. The end of the rod 

is cut off and chamfered with a single cross-feed tool, 

the tap-end thread cut, and then the stud cut off. The 

partly finished stud is screwed into a carrier or threaded 

chuck and the nut-end rounded and threaded. 

Sometimes the rounded end is polished in the screw 

machine while at other times it is polished elsewhere. 

If the stud not screwed into a carrier it is held 

by the land. 

Now we know that a chain is no stronger than its 

weakest link, so a stud is no stronger than the cylinder 

of metal encircled by the bottom of the thread, not 

going into niceties. 

This being so, the land between the threads adds no 

strength and it is only there as a matter of habit; we 

have always made studs that way, so we keep to it. 

The only value of the land is that it saves a certain 

amount of threading. 

I put the question “Why have a large tap-end and a 

land at all?” 

If the stud was rounded on one end, the entire length 

is 

is 
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threaded and the other end cut off with a chamfer, we 

would have a cheaper stud and one just as serviceable. 

The thread being continuous, both ends would be in 

line. But some one will ask, “How are you going to 

make a tight fit on the tap-end with such a stud?” That 

presents no difficulty whatever, as all that has to be done 

is to tap the hole for the stud with a tap which is 

undersize and a tight fit then can be made. But there 

is another way of making a straight stud tight which 

I wil! describe later. 

This stud of one continuous thread of one size has 

but one objection, a little more threading would have 

to be done, but that is made up by the advantage of 

fewer operations. Of course, the objection which will 

count most against it is that it does not look right and 

we are not used to it. As a matter of fact, a stud is 

not noticed very much. When it is holding a cylinder 

head in place no one can tell if there is a land between 

the threads or not; when it is off, the cylinder head is 

usually wanted back in a hurry and few notice the studs. 

The only persons, then, who have a good look at the 

studs are those who set them, and they care very little 

nowadays what a stud looks like. Of course, a continu- 

ously threaded stud would not be advisable if the stud 

was very long, but for all such studs as are used about 

engine work I fail to see any objection to its general use. 

The taper thread as suggested in the article referred 

to does not please me for general use. Such a thread 

is admirable for making a tight joint but I believe 

its use on stud work would not be as quick, and the 

tapping of the taper holes would be more troublesome. 

A taper tap cuts harder and I have not found that 

it keeps its size any better, or as well, as a straight 

threaded tap. It is evident that a stud anchored by a 

taper thread, if slacked back even a very slight amount, 

would be all adrift at once. There are places, however, 

where the taper-end stud should be used and that is 

where the hole is tapped through, and even in such a 

position a straight-thread stud could be used if riveted 

over. ‘The manufacturer of studs who gave the informa- 

tion as to stud making advocates the use of taper tap- 

ends of studs, yet I notice he states “That the first 

two or three threads are quite apt to be tapering.” This 

is so, because the fit of the die in the machine is not 

always perfect, and from other causes. On the tap-ends 

these partly taper-threads are an advantage as they 

make it easier to enter the studs in the holes. Another 

statement which goes to show that one person never 

has all the experience there is gives the idea that a 

rounded end on a stud indicates a finger fit for the nut. 

No one who has had anything to do with studs would be 

likely to get confused as to which end of the stud was 

the tap-end, even if there were no chamfered or rounded 

ends, for the length of the threads (as studs are now 

made) would show which was which. I think nearly all 

engineers will say the rounded end is a neater finish 

than a square one but that it indicates nothing at all 

as to the fit of the nut. 

The American Machinist asks the pertinent question, 

whether the stud should be tight on all the threads on 

the tap end or be made tight by bringing up on the last 

thread. Answering this question, 1 say that the threads 

should all fit and the stud bring up on the bottom of the 

tapped hole. This bottoming forces the threads into 

contact on their upper faces, making a good fit. 

The present drill press, properly set and handled, 

allows a fixed depth of hole to be obtained and main- 
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tained without great skill or trouble, and the tapping 

attachment gives uniform results. 

I have had experience in this and know that it is 

possible to carry out the work as I have outlined, and 

that a cheaper final result is obtained. If the stud is 

brought up on the last thread, the top thread in the 

cylinder, or whatever the piece may be, may be cracked 

off and lifted up somewhat and a sloppy looking job 

made of it. The tendency of the stud to be tapered 

for two or three threads lends itself to bottoming the 

stud in the hole, as can be well understood by the 

practical stud setter. 

After all has been said and done, I have gone back 

in my memory and fail to recall ever having had any 

trouble with studs. One of the companies named in 

the article in question made studs and screws for me 

for many years and I never had to complain of any of 

the work. It has been a source of wonder to me how 

this company kert so closely to my demands and those 

of others, and I may add that the taps now on the 

market keep to standard size in a way that is a matter 

of astonishment to me, and the very small price asked 

for taps shows how well their manufacture is conducted. 

In all my experience I have never found a machinist’s 

tap in which the threads were eccentric to the shank, 

as is hinted at in the article. 

We can count on having our stud holes tapped to 

a very close standard if we use our taps properly, and 

we can also depend on the studs we order being close 

to size. We have had little to complain of in the past 

and have little to fear in the future if stud making is 

carried on just as it has been. The change I propose, of 

a continuously threaded stud, could only improve mat- 

ters by being a cheaper product, while the taper tap-end 

stud neither cheapens nor improves stud making. 

How Can We Increase Production? 

By OTTO VOGETZER 

The article under the above head, on page 358 of the 

American Machinist, is both timely and wise. Only the 

inefficient gain by collective bargaining; the efficient are 

left without inducement to give the best that is in 

them, and it is unfair to both sides. Few employers 

care to deal with a second or third party or go-between, 

they want to hear from the men direct. The former 

method creates discord whereas the latter tends to 

bring beth parties closer together. On the other hand 

how do the men know whether or not their case is 

properly presented by an outsider? 

Collective bargaining may be all right for lines of 

work that require little or no skill, but it certainly 

must fail miserably when applied to a trade that has 

practically no limit for the advancement of individuals 

who care to make use of the opportunities offered. 

“All men are born equal” is not to be interpreted that 

we should all have equal shares in the distribution of 

wealth, it means that our shares are to be in direct 

proportion to our efforts. I believe that those who con- 

trive to get more than their share are the exception 

rather than the rule. Take away the individual and 

special compensation, what is left? Certainly nothing 

that will induce men to produce more. 

The survival of the fittest and the elimination of the 

weakest (and fire the dubs) holds good in the shop as 

well as in nature. There is no way of getting around 

that—it is an established truth. 
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The Calibration of Dimensional Changes ot 

Precision Gage Blocks 

By C. G. PETERS anp H. S. BOYD 
bureau U. 5 

(Continued from last week’s issue) 

HE accurate comparison of two gages, A and B, 

Fig 11, front, of supposedly the same length, is 

made the following method: The two gages 

are placed side by side in intimate contact, as described 

before, with the true plane surface of a glass plate W 

This places the lower surfaces of the two gages in th 

same plane and the problem is then simply to determine 

the distance between the planes of the two upper sur- 

faces. This is done by placing a test plate T in contact 

with the gages along the line CDE and somewhat in 

side two 

by 

clined these surfaces. This gives side by 

thin wedge-shaped films. When illuminated and viewed. 

two sets of straight fringes parallel 

see top view, Fig. 

to 

as shown in Fig. 7, 

to the edge of the wedge 

ll. It 

ence in thickness of these films at say some adjacent 

position K, to obtain the distance at that point between 

the planes of the two gage If the two gages 

are of the same length, their upper surfaces will lie in 

the same plane, so when we pass to the thicker part 

of the wedge from the line of contact CDE, the first 

on A will coincide with the first fringe b, on 

are 

then 

seen 

is only necessary to determine the differ 

surfaces. 

fringe a 

B, the second with the second, etc. At the point K 

there is coincidence between the third fringes on 

i hiemiiicbinisndatimesneaseaae _ the two gages. 

| 7 For perpendic- 

ular view the 

F S H thickness of the 

film at any point 
TE RN ° ° 

is given by equa- 

creme ecm tion (2) 

2 T. Ni (A) 
In this case 

a the distance T, 

|, ES [ from the test 

plate to each 

C D E gage would be 

= — —_—_— (82) at point 

K which means 

that gages are of 

equal length. 

Su ppose the 

of St andards 

gages are unequal in length, say B is shorter tha: 

The test }late will come in contact with A at the point 

D and with B at the point F, and the fringes appear, 

At K we have the second fringe over 

The distance at 

say as in Fig. 12. 

A coinciding with the fourth over B. 

that point between the test plate and A is 4(2A) and 

F —_—, between the test 

plate and B is 4(4)). 

5 6 M Therefore, the dis- 

ra wr _) tance between the 

planes of the two 

gage surfaces is 

YK (21). If we are 

using a helium lamp 

| for a source {().) 
A 4 ; 

is about 0.000011 in., 
Fe hence, B is about 

Cc D E 0.00002 in. shorter 

than A. If A is a 

_ calibrated standard 
FIG. 12. GAGES OF UNEQUAL we immediately have 

LENGTHS the length of the 

unknown gage RB. By estimating the displacement 

of the fringes to one or two tenths of the distance 

between two bands, measurements of still greater 

refinement can be made. 

ANGLE OF VIEW IN COMPARING GAGES 

Comparisons of this kind cannot be advisably made 

beyond the point where the tenth or fifteenth fringe 

of one gage coincides with the first of the other, that is, 

when the difference in length of the two gages exceeds 

ten or fifteen hundred-thousandths of an ineh. Ip 

making these measurements it is absolutely essential 

that the fringes be viewed as shown in Fig. 7, that is 

along the perpendicular to the gage surfaces. If they 

are viewed at an angle to the perpendicular, then T, is 

not equal to }(NA) but T, = N3(A) V1 + tan’a + tan’6 

so an incorrect interpretation of the distance will be 

riade. 

With the aid of the Pulfrich instrument previously 

referred to, comparison between two gages that differ 

by as much as a half inch in length may be made. With 

this, the exact number of waves 

between the test plate and each 

gage surface near the refer- 

ence mark K is obtained by 

measuring the fractional ex- 

cess over a whole wave length 

for each of a number of dif- 

ferent colors and determining 

from these the number of whole 

wave lengths by the method of 

which holds for 

as well as 

Meggers, 

straight fringes 

Haidinger’s rings. With this 

method the exact length of 

FIG. 11 GAGES OF SAME LENGTH inch gages up to a half in 
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length may be obtained. In carrying out this measure- 

ment a plane steel surface is used for a baseplate and 

the distance from the test plate to the baseplate on 

the one hand and to the upper gage surface on the 

other determined. The difference in these distances 

is the length of the gage. The test for parallelism 

of the two surfaces of the unknown gage B is made 

along with the length comparison using the same 

arrangement as shown in Fig. 11. Assuming that 

the two surfaces of the standard A are plane and 

parallel, the test plate brought in contact with it along 

CD gives straight fringes over 

A which are parallel to CD 5 

and equally spaced. If the Cc 

upper surface of the gage B 

is parallel to the plane of the 

upper surface of A, the 
a 
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halt wave lengths. This gives the slant between the 

upper surface of A and the upper surface of B. If the 

two surfaces of A are perfectly parallel, it is the slant 

between the two surfaces of B. If the two surfaces of 

A are not parallel a correspond- 

r ing correction must be made 

Cc D to the observed slant to obtain 

~ As the true slant between the sur- 

A ey faces of B. The slant between 

the two faces of each of three 

E ' unknown gages B, C, and D 

2 | Y 

| 

fringes over B will be parallel 

to those over A and have the 

same spacing. If, however, the length of B at GH is less 

than at DE, then the wedge over B will be steeper than 

over A and the fringes closer together. Therefore, if 

seven fringes are observed over B and five over A, as 

in Fig. 13, GH is | 

$(22) below DE or | 

the gage is about 

0.000022 in. shorter 

on the GH side than | 

on the DE side. | 

Suppose now that | 

the edge GD on B 

is parallel to the 

plane of the upper 

surface of A and the 

surface of B slopes 

slightly so that HE 

is above or below 

GD. winee the FIG. 13. GAGES HAVING PARAI 
fringes lie along si ye SURFACES i 

lines of equal thick- 

ness of the wedge, they will extend across B at an angle 

to those over A. If HE is higher than GD they will be 

deflected toward the open end of the wedge or toward H 

as shown in Fig. 14. If HE is below GD the fringes on 

B will be deflected toward the thin edge of the wedge or 

toward E, in Fig. 15. If we draw a line KL parallel to 

CE through the end of any fringe over B, the dis- 

placement from KL of the other end of that fringe 

divided by the distance between two consecutive fringes 

gives the difference in height between GD and HE in 

FIG. 16. CALIBRATING END STANDARDS FROM LINE STANDARDS 

may be accurately determined in the same way if they 

are brought in contact with the baseplate two at a time, 

and the slant between the two upper surfaces compared 

as described above. 

The slope of the two surfaces of B can also be deter- 

mined by measuring the perpendicular distances 

between them say at the middle of all four side faces 

of B by bringing them successively contiguous to A 

at the point K. 

CALIBRATION OF END STANDARDS FROM LINE STANDARDS 

Having established the fact that two plane surfaces 

can be brought into contact so that the separation is 

less than one millionth of an inch, and having the 

interference method for comparing two gages of nearly 

equal length, it is possible to calibrate end standards of 

various sizes from a line standard. The arrangement™ ” 

is shown in Fig. 16. Two gages A and B are brought 

into close contact, and two fine lines, C and D, are ruled 

on them parallel to their plane of contact, EF. The dis- 

tance X between the line C and D is determined by 

comparison with the line standard. A is then brought 

into contact with one surface of the long gage G 

which is to be calibrated, with B with the opposite sur- 

face of G. 

The distance, Y, between the two lines C and D is 

again determined by comparison with the line standard. 

The difference in the two distances (Y X) gives the 

length of the gage G in terms of the line standard. With 

careful work the error in determining the length of G 

should not be more than 0.00002 in. which is about 

0.000003 in. per inch in case 

4 

o 

G is 6 in. long. After the 

length of G has been accur- 

ately determined by compari- 

son with the line standard or 

by direct measurement with 

the light waves, combinations 

of shorter gages can be com- 

L pared with it by using the 

interference comparator as 

follows. Suppose G is 6 in. 

long, and we have three 

gages, A, B, and C, each 

very nearly 3 in. in length. 

a x | 

HA LL/ 

© m 

“Fischer, Phil. Soc., Wash., Pul- 
letin, Vol. 13, p. 241; 1898 

"Perard, C. R., Vol. 154, p 
FIGS. 14 AND 15. GAGES WITH SURFACES NOT PARALLEL 1.586: 1912. 
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G is 

contact 

plane 

brought into 

with the T 

baseplate W, 

Fig. 17; B is 

placed in contact 

with W, and A with 

the upper surface of 

B. The difference, a, 

in the lengths of G 

and the combination 

of A and B is ob- 

tained from the rel- 

ative displacement 

of the interference 

fringes pre- 

viously described. 

The length of A and 

B is equal to G + a. | 

In the same way the ,— —__—— 

the com- w 

bined lengths of B 

C and that of G 
is obtained; likewise 

« for gages C + A. 

Letting the designations of 

their lengths we have 

also 

as 

bh between 

TWO SHORT 
LONG GAGE 

COMPARING 
WITH ONE 

FIG. 17. 
GAGES 

the also gages represent 

length of the standard, and 

These equations can be solved 

where G is the known 

bh, ¢, are measured. 

recdily for the unknowns, A, B, and C. Similarly with 

four gaves, A, B, C, and DPD, each nearly 2 in. long, we 

would have 

A B ; G G ; a 

RB C + D G + 5b 
a a oe Ge 

a 1 + B Ge-+d 

Since the four independent simultaneous equations con- 

tain four unknowns, the length of each unknown gage 

can he computed. 

In general, given n -- 1 unknown gages of nearly 

equal length, » of which when combined are nearly equal 

to the known gage G, there will be » 1 combinations 

which may be compared.with G; hence, the length of 

each unknown gage can be obtained by this comparison 

Intermediate sizes may be measured by com- 

paring the combined iengths of a known and the 

unknown gage with a known. 

method. 

COMPARISONS BETWEEN GAGES AND OTHER OBJECTS 

An accurate determination of the dimensions of any 

body, say a sphere, can be made by comparison with a 

gage of nearly the same size. For this the gage A 

and the sphere PB are placed in contact with the base 

plate W, Fig. 18, and the test plate T laid over them. 

If B is slightly smaller than A, the test plate will touch 

the gage along the edge FE and the sphere at the point 

C. When illuminated and viewed as shown in Fig. 7, 

straight fringes parallel to EF will be seen to cross the 

upper surface of the gage. The number of fringes N 
across the face of the gage from D to E multiplied by 

'(.) gives the distance betwen the cover plate and the 

rage surface at D. If the distance CE is equal to DE 

then the point C must be } N ()) below the surface of 

the gage, and thence the diameter of the sphere } N ()) 

less than the length of the gage. If B is larger than A, 
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the upper plate will touch the gage along the edge D 
and be 4 N ()) above &. C would then be 4 2 N (i) 

above the surface of the gage, and the diameter of B 

equal to the length of the gage plus } 2 N ()). 

One uncontrollable factor which changes the length 

of a gage is wear. The amount that the length decreases 

from this cause depends of course upon the hardness 

and use. With the surface of a gage perfectly clean, 

we have been able to bring it into contact with other 

clean surfaces several hundred times before the wear 

amounted to 0.000005 in. If, however, dust or grit is 

present the wear is greatly increased. We have tested 

gages that had been used in factories for some time and 

found they had worn away 0.0001 to 0.0002 in. 

Another property which must always be recognized 

when considering the accurate length of gages is the 

thermal expansion of the material. A 1-in. steel gage 

increases in length about 0.000013 in. for every degree 

C. rise in temperature. The temperature at which the 

actual length of the gage equals the nominal length must 

therefore be specified and is usually taken as 20 deg. C. 

or 68 deg. F. At 25 deg. C. the length of a gage which 

is one inch at 20 deg. C. is about 1.000065 in. If a gage 

be measured at the higher temperature its length at 20 

deg. C. may be computed if the expansion coefficient is 

known. If high precision is desired, it is not good 

policy to use expansion coefficients given in tables be- 

cause our measurements show that the expansion co- 

efficient of steel may vary from 0.0000105 to 0.0000135 

depending on its hardness and composition. 

This variation would permit an unknown steel gage 

that agrees exactly with a standard at 25 deg. C. to 

differ from it by more than 0.00001 inch at 20 deg. C. 

If the unknown piece that is being measured is brass 

or some other material having an expansion coefficient 

that differs greatly from that of the standard the effect 

of temperature change is augmented. From these con- 

siderations it is evident that to measure or use gages 

with an accuracy in the millionth place, the coefficient 

of expansion of the material must be accurately known, 

and also the temperature controlled and measured to 

at least 0.1 deg. C. 

In Table I is shown the thermal expansion of several 

' 
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FIG 18 COMPARING A SPHERE WITH A GAGE BLOCK 
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TABLE I. THERMAL EXPANSION OF SEVERAL PRECISION GAGES 

Coeff. of 
Temp. Interval Expansion 

Gage in Degrees C. x 104 
Johansson, Set. 5813, 10 mm 20 =to 50 0.129 
Johansson, Set. 5813, 10 min 20 to 50 0.129 
Johansson, Set. 5813, 9 mm 20 to 50 0.125 
Johansson, Set. 5813, 9 mm 20 to 50 0.125 
Johansson, Set 20, 0.4 in 19.8 to 75.5 0.124 
Johansson, Set 20, 0.4 in 32.8 to 76.5 0.123 
Johansson, Set 7, 0.4 in 56.3 to 79.6 0.131 
Johansson, Set 7, 0.4 in 19.6 to 79.6 0.132 
Johansson, Set 7, 0.35 in 21.3 to 82.4 0.128 
Johansson, Set 7, 0.35 in 20.6 to 82.4 0.127 
Bureau of Standards: 

Steel A, 0.4 in.. 24.0 to 76.9 0.132 
Steel B, 0.4 in 33. Oto 82.8 0.129 

Pratt & Whitney, 0. 375 in 21 to 78 0.135 
Schuchardt and Schutte, 0.5 in 5.8 to 46.0 0.116 
Schuchardt and Schutte, 0.5 in 5.8 to 46.0 0.115 

precision gages. These measurements were made with 

the interferometer and electrical furnace previously 

described in our publication” on the dilatation of optical 

glass. Column 1 gives the designation of the gage 

under investigation; column 2 the temperature interval 

and column 3 the coefficient of expansion. 

The composition of steel B which is used for precision 

gages at the Bureau of Standards is C. 1.00 to 1.10 

per cent; Mn. 0.30 to 0.40 per cent; P. 0.025 per cent; 

S. 0.025 per cent; Si. 0.20 to 0.30 per cent; Cr. 1.30 

to 1.50 per cent; Balance, Fe. This is almost identical 

with the compositions that have been published for the 

steels used in the Johansson and the Pratt & Whitney 

gages, 

Table Il shows the variations in thermal expansion 

of some steels for different degrees of hardness. Column 

1 gives the carbon and chromium content, the other 

constituents being about the 

same as in steel B. Column <a 

2 represents the hardness as 

measured with the Shore 

scleroscope. Column 3 gives 

the coefficient of expansion 

for the temperature interval 

20 deg. to 120 deg. C. 

Using steel B, expansion 

specimens were made, hard- « 

ened and drawn by W. B. ¢ 

Topping and J. F. Draper of 

the Gage Section. For hard- 

ening, the samples were 

heated to 850 deg. C. and ¢& 

quenched in oil. All showed «¢ 

degree of hardness ranging §& 

from 99 to 102 as measured = 

with a scleroscope. They ¢ 

were then heated in oil to ¢é 

different temperatures and 

allowed to cool in air. Those 

heated to 149 dee., 176 deg., ‘5 

204 deg. C. showed no re- 

duction in hardness, while 

for one heated to 232 deg. 

C. the hardness was reduced 

to 97. The thermal expan- 

sions of others that were 

drawn at still higher tem- 

peratures are represented by 

the curves shown in Fig. 

19. Degrees centigrade are 

Expansi 
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rABLE II VARIATION IN THERMAL EXPANSION OF SOME STEELS 
FOR DIFFERENT DEGREES OF HARDNESS 

eft 
i Xpatision 

x 10-4 
Steel Hardness 20 Deg. to 120 Dow. ¢ 

No. 20 30 0.122 
C, 0.83 per cent Cr 1.345 per cent 36 0.123 

90 0.135 

No. 2] | 40 0.113 
( 0.98 per cent Cr 0.48 per cent 45 0. 117 

92 0.131 

No. 22 36 0.110 
( 1.'8 per cent Cr 0.0 per cent 43 0.114 

80 0.119 
No. 23 30 0.103 

( 0.20 per cent Cr. 14.5 per cent 38 0.103 
75 0.109 

No. 24 38 0.103 
(, 1.20 per cent Cr 16.0 per cent 50 0.105 

86 0.109 

plotted as abscissw# and per cent increase in the length 

of the samples as ordinates. The rate of heating and 

cooling was one degree per minute. Curve 1 represents 

the expansion of a sample that received no treatment 

after hardening. It shows a nearly constant rate of 

expansion between 20 deg. and 225 deg. C.; an increased 

rate between 225 deg. and 250 deg. C., followed by a 

much smaller rate between 250 deg. and 380 deg. C. Be- 

yond 380 deg. the rate of expansion increased to about 

the value found below 225 deg. C. At 450 deg. the heat- 

ing current was reduced and samples allowed to cool. Its 

contraction is represented by the straight descending 

pas of the curve indicated by the arrow point. The 

original hardness was 100 while after being carried 

through this temperature cycle the hardness was 76. 

| 
2p ] | U 100 200 400 400 1? 
“Peters anc Cragoe, Journal Dearees Centiarade 

of Optical Society of America, a - ces ve graae 
Vol. IV, May, 19290. FIG. 19. THERMAL EXPANSION CURVES OF STEEL P 
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Curve 2 shows the expansion of a sample hardened 

in the same manner and then drawn at 260 deg. C., 

which reduced the hardness to 95. This curve is very 

similar to No. 1. It is somewhat straight between 

210 deg. and 260 deg. C. At 415 deg. C. the current 

was reduced and the sample contracted as shown by the 

descending curve. The hardness of the sample after the 

experiment was 82. 

No. 3, which was drawn at 288 deg. C. had a hardness 

of 98. The expansion curve does not show the irregu- 

larities found in 1 and 2 between 220 deg. and 280 

deg. C. but the flat position between 280 deg. and 375 

deg. C. is present. The heating was stopped at 375 

deg. C. and the sample showed a hardness of 86 on 

returning to room temperature. 

No. 4 was drawn at 329 deg. C. and had a hardness 

of 91. The curve shows only a slight decrease in the 

rate of expansion between 340 deg. and 400 deg. C. 

This sample was taken to 435 deg. C., and showed a 

hardness of 81 on returning to room temperature. 

Curve 5 represents the expansion of the sample that 

had previously been used to obtain curve 3. In that 

experiment, it was heated to 375 deg. C. and the final 

86. Curve 5 shows that the sample 

a nearly constant rate and that all the 
hardness was 

expanded at 
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Length Hardness 
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irregularities shown by the other curves had been 

removed by previously heating the sample to 375 deg. C. 

The heating was continued to 790 deg. C. and on cooling 

to room temperature the hardness was 34. Between 

780 deg. and 790 deg. C. the sample contracted, indicat- 

ing the transformation point of the steel. The expan- 

sion curve above 415 deg. C. is not shown in the figure. 

The reduction in the rate of expansion of the samples, 
represented by the flatter portion of curves 1 to 4 

inclusive is probably caused by the strains introduced 

in the material when it was hardened by sudden cooling 

in oil from above 800 deg. C. Samples drawn at tem- 

peratures below 200 deg. C. showed no appreciable re- 

duction in hardness. Above that temperature the hard- 

ness as measured with the scleroscope decreased uni- 

formly as the drawing temperature increased, becom- 

ing about 35 for the sample heated to 790 deg. C. The 

irregularities in the expansion curves decreased with 

samples drawn at temperatures above 250 deg. C. and 

disappeared with those drawn at temperatures above 

375 deg. C. It seems reasonable to assume that the 

strains are also removed by heating to 375 deg. C. It 

would probably be better to say the rearrangement in 

the material caused by heating to that temperature 

relieved the strains and removed the irregularities in 

the thermal expansion. These expansion curves are very 

similar to the curves we obtained for badly strained 

glass (loc. cit). With the glass it is possible to watch 

the strains disappear as the sample is heated through 

the temperature region in which the expansion rate 

decreases. 

The changes of length of gages with time are doubt- 

less caused by the strains existing in the material. For 

most purposes these changes are immaterial but in the 

case of standards they are important. During the past 

two years we have selected and retained several hundred 

gages from the products of different manufacturers and 

measured their length at given intervals of time. Most 

of these have retained their original length within 

0.00001 in. Some, however, have undergone somewhat 

larger changes, a few examples of which are shown in 

Table ITI. 

PROOF OF STRAINS 

To show the existence of the strains a gage was cut 

as shown in Fig. 20. The gage was originally 0.7 in. 

long and 0.8 in. in diameter and each end face was four- 

inch convex. The surface hardness 

97 and 103. <A cut about 0.1 in. 

deep and 0.04 in. was made 0.3 in. from the 

upper surface with a glass saw. Measurements then 

howed the upper surface to be 0.00003 in. concave, the 
lower surface 

0.00002 in, concave 

and the length of 

* the gage to have in- 

creased 0.00007 in. 

On deepening the 

cut to 0.2 in. the up- 

<-2" > per surface was 
found to be 0.00011 

* in. and the lower 

surface 0.00006 in. 

concave. The outer 

layer must have 

been under quite a 

high tension, which 

was partly relieved 

millionths of an 

measured between 
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by the saw cut. If this tension is sufficient to cause a 

flow of the material, the length of the gage will change. 

It is, therefore, necessary to relieve at least part of the 

strain in order to make the material permanent. Alter- 

nate dipping in ice water and boiling water has been 

employed to produce that state. Our measurements do 

not show that any decided benefit is gained from this 

process. From the results on the thermal expansion 

just described it seems that more would be gained by 

heating the gages to 250 deg. or 300 deg. C. This, of 

course, would reduce the hardness, but if there is any 

truth in the theory that hardness is due, in part at 

least, to the strains it would be impossible to relieve 

any of the strains without reducing the hardness. The 

range of hardness of most of the gages we have tested 

is between 90 and 103. A hardness of 93 can be re- 

tained after heating to 275 deg. C. It is then a question 

if any of the resistance to wear resulting from extreme 

hardness should be sacrificed to obtain the stability of 

unstrained material. 

CONCLUSIONS 

For commercial gages, such as are used in the shop, 

the surface errors should not be more than 0.00001 in. 

since this degree of flatness is necessary to insure good 

adherence of gages to one another or to test plates. 

For the uses to which they are put a tolerance of 

0.00001 or perhaps 0.00002 in. for gages 1 in. or less 

in length, and about 0.00001 in. per inch of length for 

longer ones seems satisfactory. Smaller tolerances are 

useless because they are soon exceeded by the errors 

resulting from wear or possibly from changes in the 

gage due to aging and also because -small temperature 

variations not controlled under service conditions will 

cause changes of length which exceed the smaller toler- 

ances. 

Furthermore, the relative insensitiveness of all 

mechanical length-measuring instruments as compared 

with the optical methods makes it impossible to use the 

higher precision. 

There is, on the other hand, no good excuse for larger 

tolerances than those recommended above because with 

reasonable care the manufacturers of gages can keep 

within those limits. For shop use it would appear to 

be more satisfactory to have available at a lower cost 

a large number of precision gages which are correct in 

length within two or three hundred-thousandths of an 

inch rather than the high-priced gages initially correct 

within a few millionths. Gages of the highest attainable 

precision are of value as standards in the testing labora- 

tory. 

These should be calibrated by optical methods 

occasionally since it is known that dimensional changes 

of material standards occur with wear, temperature 

and time. 

Johnson’s Philosophy on Subterfuges 

and Salesmen 

By JoHN R. GODFREY 

One of the things that gets old man Johnson’s goat 

is to have anyone try to get by on false pretenses. 

He doesn’t expect perfection but he hates a bluffer 

and the salesman who tries to put one over on the 

old man, steers clear for some time thereafter. 

I happened to be in the office the other day when a 

salesman of a war-baby machine tool tried to teli John- 

son about his machine. If he’d been content to stick 
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to facts, to saying that it was a good machine and 

worth the price asked, all might have gone well. But 

he enthused as per the schedule of the selling talk 

artist and, in the language of the poet, here’s where 

he spilled the beans. 

His whole outfit was almost a Chinese copy of a 

machine of well-known make. Even that might have 

been forgiven because Johnson knows from experience 

that the only way some manufacturers live is by copying 

other designs. The Johnson motor has been flattered 

many times in this way. But when the salesman called 

the machine No. 23, which was the exact designation of 

the original of this size, he blew up. 

“Son” he said “that’s a little too much. I can stand 

your copying my old friend Taylor’s machine from stem 

to stern, for you couldi’t copy a better one. But when 

you calmly appropriate his machine number so as to 

fool some people into thinking it’s the original machine, 

it’s going a bit too far. That number means some- 

thing to Taylor—it’s the third design of his number 

two machine. 

“It doesn’t mean a darn thing to your people except 

to try to fool somebody with. It’s mighty near to 

securing money under false pretenses and I wish there 

was some way of jailing a few of the fellows who do it. 

Even if you can’t originate a machine, you can at least 

keep off the real designer’s grass plot when it comes 

to names and numbers. Better get a job with sonie 

real people my boy and don’t try to sail under false 

colors.” 

SOME COMMON SENSE ADVICE ON 

PICKING A SALESMAN 

It so happened that Johnson also had another caller 

that morning, a manufacturer in a somewhat similar 

line to his own, who wanted to get advice on putting 

salesmen on the road. He was one of the old timers 

who thought all the brains were in the office and that 

salesmen, like office boys, could follow a set schedule 

day after day and be tied down by a set of rules. He 

wanted to know what sort of rules Johnson made for 

his salesmen and how he kept tabs on ’em in general. 

And he was a bit surprised when Johnson told him about 

as follows: 

“Jones, any salesman who has to have a set of rules 

isn’t worth two hoots in Halifax to you or anyone else. 

Just rémember he isn’t a clerk or an errand boy, but 

that he goes in your place because you can’t spare the 

time or haven’t the nerve or the ‘know how.’ Your 

representative wants to be big enough to handle any 

question that comes up, and no rules can be made to 

cover all cases. 

“You want someone to depend on, not someone who 

depends on you for orders and rules. If you don’t 

get a man you can trust to do the right thing, don’t 

get any—you can’t afford to be represented by anyone 

who needs a set of rules to work by. But don’t expect 

to get anyone who will never make a mistake. Don't 

forget those you’ve made yourself. And remember 

that it’s a lot easier to tell a man what he ought to 

have done after the fracas is all over, than it is to guess 

right on the spot, with the whole question up to you 

to decide in a minute or less.” 

Seems to me we can sort of say Amen to both John- 

son’s interviews and that they prove him to be a fairl; 

level-headed sort of a man for one of the old school. 
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The Triple Gear tor 

HE triple gear is one of the main gears in the 

Ford planetary transmission, three of them being 

required for each car. The gears were formerly 

made in three pieces, a central gear with hubs on each 

side on which the smaller sized gears were pinned. By 

the new method the gears are all forged in one piece, 

either on Ajax or National forging machines. 

The first machining operation is done on 

Mult-Au-Matic having six working spindles. The op- 

eration includes drilling the center hole 0.995 in. 

in diameter, rough turning the outside diameter, rough- 

ing one side, cutting for side and hub and 

finish drilling the 0.995-in. hole. The same machine 

takes a second cut over the outside diameter, finishes 

the face and hub, chamfers the corners, finishes one 

side, finish-bores the hole, finish-turns the outside diam- 

eter of the smaller gear which is uppermost, finishes 

the outside diameter of the larger or center gear to 3.5 

in. and chamfers the end of the central hole. These 

operations are all performed at the rate of 60 pieces 

The total requirements being between 11,000 

fifteen machines 

a Bullard 

recess 

per hour. 

and 12,000 per day, a battery of 

required for this work. 

The second operation, shown in Fig. 1, is also done 

is 
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Ford Transmissions 

on the same type of machine which rough turns 

outside diameter of the gear on the other end, cuts the 

recess on that end, finishes that side and the outside 

the 

diameter of the other gear. These operations are per- 

formed at the rate of 80 pieces per hour. 

Next comes the broaching of the hole, after which 

the teeth are cut in the large or slow gear, as shown 

in Fig. 2. These machines are Barber-Colman gear 

hobbers which handle five gears on a single mandrel 

and finish them at the rate of 13 per hour, requiring 

67 machines for the job. The gears are then tested 

and marked for location and go to a battery of Fellows 

gear shaping machines as shown in Fig. 3, for rough- 

ing and finishing the teeth on the reverse gear which 

is on one side of the center. This done in two 

separate cuts at the rate of 15 gears per hour, requir- 

ing quite a battery of machines to secure the necessary 

production. The primary or low speed gear is cut in 

the same way, the two cuts requiring five minutes, the 

production being 12 gears per hour. 

After this the gears go to the heat-treating room for 

hardening and then have all burrs removed from the 

teeth on Potter & Johnston shaving machines at the 

rate of 250 per hour. 

is 

LARGE GEARS) HOBBING THE 
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PIG CUTTING THE SIDE GEARS 
ON THE GEAR SHAPER 

The bushings are put in place with a Ferrocute press, 

as shown in Fig. 4. The chute A shows how the gears 

come to the table B, from which the operator picks them 

and places them in the slide C. The bronze bushing is 

then entered as at D, and the slide pushed under the 

punch by the handle E. A single stroke of the ram 

ferces the bushing into place, after which the gears are 

removed from the slide and placed’on the chute G, 

sliding by gravity to the next operation. The spindle 

of one reaming machine is shown at the right of the 

chute. This makes very quick handling possible, as 

can be seen by the production of 750 pieces per hour. 

The bushing is then reamed in the Cincinnati drilling 

machine shown in Fig. 5. Here the gear is placed and 

centered on plate A, which has a vertical movement 

by means of the handle B. When it is forced up into 

BRONZE BUSHINGS PIG. 5 THE REAMING 

FORCING THE BRONZE LUSHINGS 
IN PLACE 

place, guided by the pins C and D, the reamer finishes 

the hole, being guided both by the long pilot and the 

bushing shown at the upper end of the reamer. The 

guard shown at the left has been removed from the 

machine to show the operation more clearly. The gears 

are handled at the rate of 350 per hour. Spot facing 

the bushing finishes the operations on this gear. 

Machining Change Gears 

By DoucLas T. HAMILTON 

A simple part, such as a change gear, would seem 

hardly worth looking at from the production standpoint ; 

but when several thousand of such parts must be 

turned out every month, a few minutes saving on each 

one, makes a study of the problem worth while. On the 

Fellows gear shaper, the change gears range from 1: 

to 94 in. in diameter. Up to 3 in. in diameter they are 

made from bar stock; whereas from this size up they 

are made from iron castings, the smaller sizes being 

solid blanks, and the larger sizes cast with arms. 

The former method of machining was to turn the 

THICKNESS FIG. 1 SURFACING GEAR BLANKS TO 
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outside diameter, drill, bore and face one side in a 

turret lathe. Then the blank was reversed and the other 

side and hub faced in another turret lathe. The keyway 

was then cut with a hand-operated key-seating tool, 

after which the blanks were ready for having the teeth 

cul. By these methods, one blank was machined at a 

time, making production rather low. 
The present method of maching these change gear 

blanks differs considerably from the former method, 

both as regards methods of handling and from a pro- 

duction standpoint. 

The first operation, which is illustrated in Fig, 1, 

consists in facing the rough castings on a Blanchard 

surface grinding machine. The castings are made 

with in. excess stock on each side, and this amount 

is removed by grinding. The production time is governed 

by the diameter of the blanks being ground, as it is 

evident that the smaller the blanks the greater the 

number which can be held on the magnetic chuck at one 

time. The second operation is handled on a two-spindle 

drilling machine, as shown in Fig. 2. This machine has a 

special indexing fixture clamped to the table and 

arranged to carry three universal three-jaw chucks. The 

first spindle drills the hole, and the second one finishes 

it with a reamer. It will be noted in the illustration that 

two arms are attached to the column of the drilling 

machine that carry guiding bushings for the drill and 

reamer, respectively. 

The drilling machine is provided with power feed, so 

that the operator’s hands are free to load and unload 

the chucks, and index the fixture. The third chuck is 

provided, so that while one blank is being drilled and 

the other reamed, the third chuck can be unloaded and 

loaded, making the machining practically continuous. 

Following this the keyway is cut in a key-seating 

machine, after which the blanks are taken to the Fay 

lathe, shown in Fig. 3, where the outside diameters are 

turned to size and the corners rounded. Four blanks, as 

shown in Fig. 3, are held on an arbor, and are com- 

pleted at The large range of sizes is one setting. 

> 

‘ 

Ps do r f 
Nee \8| Al 7 

\ 
‘ 

& a 4 : 

eee 
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TURNING AND CHAMFERING GEAR FIG. 2 
BLANKS ON A FAY LATHE 

easily handled in this lathe by using interchangeable 

arbors. The only change for each size being the 

resetting of the tools. Four tools are used for turn- 

ing the outside diameter so that the length of travel 

is equal to the face width of one gear blank. Four gang 

tools that are fed straight into chamfer the corners on 

the four blanks. 

The next operation, not illustrated, is cutting the 

teeth, which are of 16 pitch. This operation is handled 

on a Fellows spur gear shaper. The average time per 

change gear, complete, is five minutes. 

Built Up Adjustable Angle Plate for 

Light Drilling 

3y W. Burk BENNETT 

On page 279 of American Machinist, H. H. Parker 

describes a device with the above title. In a purely 

constructive spirit of criticism the writer would like 

to make some suggestions. 

First of all, apart from the design, does it pay to 

build this kind of a tool from small pieces; assuming 

of course that any such fixture is built to use and not 

for amusement? We long ago found out in our tool- 

room that this type of construction costs approximately 

twice as much as to make a pattern, get a good casting 

and then machine up the necessary surfaces. 

Secondly, this built up construction is never free 

from coming apart and losing its alignment. Take the 

pivot plate in this design for example; even with dowels, 

which are not shown, it will loosen under the wear and 

tear of use and spoil the alignment. Ears solid 

with the angle plate would be far cheaper to build 

and would be permanent. 

This same criticism would hold good for the top plate. 

the angles that hold the rocking column, and the bear- 

ings for the rocking shaft. Finally, how is the locknut 

on the adjusting screw manipulated when assembled 

and what is to insure the taper pin always being with 

the angle plate when needed? We have found in refer- 

ence to this point that all loose pieces must be attached 

with a chain. Admittedly the functional design of this 

tool is good. It can be used through 90 deg. and would 

prove to be a handy device but the writer has learned 

that the above points of criticism are quite relevant. 

cast 
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Figuring Diameter of Three-Surface 

Tangent Plug 

By FRANCIS W. SHAW 

The tangent-plug problem seems to have occasioned 

considerable trouble, even in its more simple form. The 

case where two of the three surfaces to be gaged were 

at right angles was treated on page 1098 of Vol. 50, 

page 914 of Vol. 51 and on page 148, Vol. 52, of the 

American Machinist. The toolmaker is just as likely 

to meet a problem where the angle at A in the sketch 

is greater or less than 90 deg., hence a consideration 

of the problem from the broader aspect will, it is 

thought, be worth the space it will occupy. 

The original problem is a particular case of the 

escribed circle of a triangle ABC, referring to the 

accompanying figure. Let r be the radius of the escribed 

circle to be determined, and abc the sides of the triang!e 

opposite respectively to the angles ABC. 

Bisect the exterior angles at B and C by BO and CO. 

These lines will intersect at O, which can be readily 

shown, as follows, to be the center of the required 

circle. Draw OD, OF and OF perpendicular to the 

sides of the triangle ABC, extended if necessarv. Now 

the angles ABC and DBC are together equal to two 

right angles. Therefore, the angle DBC is equal to 

two right angles minus the angle ABC, or B. Half 

the angle DBC, therefore, is equal to one right angle 

mimts half the angle B. That is: 

B 
> angle OBF 90 

Spmilarly, it can be shown ‘hat 

oe eat i ee 
— — ” wan = 

.f a 

DIAGRAM SHOWING «<iiNERAL CASE OF THE THREE- 
SURFACE TANGENT PLUG PROBLEM 
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from which it follows that 

. j $ 
BF r cot ( 90 = ) r tan - 

and that 

‘ . G 
Ck r cot ( 90 a ) r tan -s 

But, BF + CF a. Therefore, 

C B C 
rtan-> +r tan => r ( tan -5- + tan > ) a 

This formula rearranged, becomes 

a 

4 I 
tan -—; + tan 

w 
») to 

Where A is a right-angle the above can be rewritten: 

a - 
90) e ( 

tan = yr tan <= 

or, 

F B 90 — B 
tan > + tan -—— 

It can also be shown that 

B G 
a COS gj COS 5 

A 
cos > 

For the inscribed circle shown dotted it can be demon- 

trated that: 

k B " 
: cot ‘ ») cot 

Yhe relation between the inscribed and escribed circles 

can therefore be expressed by: 

B ' ob 
c¢ - CO 

r a 2 B ( 
R = - B C cot > cot > 

tan-;> + tan; . 65 

For those who do not follow the above identity a 

numerical example will be given, it being remembered 

that the cotangent is the reciprocal of the tangent. Let 

cot > 2 and cot 3; then 
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B Cc 
cot 5 + cot 5 2+ 3 

— ne _=—>— =6 2x3 
2+ 13 6 ) 

tan tan 5 

B + r 
cot 9 cot 2 R° 

The «mall sketch on the right illustrates the use of 

the formula for the inscribed circle. The angles would 

he checked with angle gages and the depth with a wire 

(2). of the size calculated by formula 

Making Spherical-Ended Length Rods 

BY WILLIAM OLDER 

Quite a number of spherical-ended measuring rods 

were recently required in a certain shop. They varied 

n length from a little over 1 in. up to about 25 inches. 

There was nothing very accurate about them, a toler- 

ance of a couple of thousandths being allowed. 

The first lot of six was made by a young mechani 

on the engine lathe, and they were a nice job; but after 

thev came from the hardening practically as much time 

had to be spent on bringing them to length as had 

already been put on making them. When the next lot 

was required it was suggested to make the bodies of 

the rods of cold rolled, have their over-all lengths 

shorter than called for, turn the ends square, and force 

steel ball into a hole in each end for a contact 

point. 
To fit the steel balls, the rod was held in a collet in a 

bench lathe and holes drilled in the ends one or two 

thousandths smaller than the diameter of the bali which 

was to be forced in. The first hole was drilled, with an 

ordinary twist drill, sharpened in the usual'way, to a 

depth equal to about five-eighth or two-thirds the diam- 

eter of the ball. The ball was then driven in with a 

brass hammer until it struck the bottom of the hole. 

The distance from the ball end to the flat end of the 

bar was then measured and thus it was easy to figure 

how deep the hole should be drilled in the other end for 

the second ball. The rod was again held in the collet of 

the bench lathe, and the hole was drilled first with an 

ordinary drill, and then brought to depth with a drill 

yround so that it would leave the bottom of the hole flat. 

The second ball was forced in with the aid of the brass 

hammer. 

Some of the rods were too short and some too long. 

The short ones were peened to length while those which 

were too long were bent slightly to bring them to size. 

This type of rod is shown at A in the accompanying 

illustration. If the hole is drilled very slightly smaller 

than the ball, the balls will be held muck more firmly 

than if the hole is made so small that the rod is badly 

stressed when the ball is driven in. 

REMOVABLE BALLS 

have 

points in 

making these rods we used the same 

method to apply ball contact multiplying 

levers for some experimental measuring devices. 

Where it seems desirable to secure the balls so that 

they may be removed, the holes can be drilled large 

enough for the ball to enter and seat. They can then 

be soft soldered in place, the melting point of soft 

solder being so low that the temper of the balls is not 

drawn during the soldering process. 

Another method of securing ease of removal is to 

slit the end of the rods after the holes for the bal! 

Since 
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have been drilled. This permits a narrow wedge to be 

entered under the ball so as to drift it out. When this 

method of fastening is used one must not saw the slot 

beyond the bottom of the drilled hole as the ball will 

sink slightly into the slot, which results in a shorter 

distance between the balls than where the flat bottom of 

the hole is used as a seat. 

A peculiar illusion was noted with these ball-ended 

rods. If the tip of the finger is rubbed over a ball 

which is tight in the end of a rod one experiences 

the sensation that the ball is loose enough to roll in 

the hole. 

ADJUSTABLE BALL SEATS 

The making of these measuring rods is not quite as 

casy as it seems to be from a mere description, and the 

difficulties encountered resulted in the development of 

_ A 

‘ 

RODS rwO TYPES OF BALL-ENDED MEASURING 

the gage shown at B. The rods we use are forgings, 

but there is no reason why castings should not be used 

if there are enough of a size required. Malleable cast- 

ings would, of course, be preferable to gray-iron cast- 

ings where it is desired to secure the ball by soldering 

it in place. 

The holes for the balls are drilled “between centers” 

in a lathe. The ends are then turned to the desired size 

and taper, after which the hole is widened on the inside 
with a special counterbore, so that when it is tapped the 
ball seat will be smaller than the threaded part of 
the hole. 

The tap used should have a fine thread: and we 
used 20 threads per inch as it facilitates setting the ball, 
one turn advancing it fifty-thousandths. 

The tap is also special, although we have used com- 

mercial fine-thread taps by grinding them so that they 

cut with the “heel” of the land. The shanks of the taps 

must be small enough and long enough to pass through 

the small part of the hole which is to act as a seat for 

the ball. The shank of the-tap is passed from the 

inside through the hole and acts as a pilot while the 

hole is being tapped. The tapped hole should not go 

beyond say five-eighths of the diameter of the ball from 

the end of the body. In other words, the length of the 

hole which is to act as a seat for the ball must be at 

least five-eighths of the diameter of the ball, and if it is 

less in length than one-half the diameter of the ball 

there is a chance of forcing the ball entirely out of the 

hole by means of the screw. 

When one is rigged up for making this type of meas- 

uring rod and has made a few of them the operations 

are very simple and can carried through very 
quickly. 

be 
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pleas. by the Managing Editor 

E HAVE run several very instructive articles on 

deep hole boring in this magazine from time to 

time but never anything to compare with the story that 

has the position of honor this week. Why? Because the 

holes discussed this time are anywhere between a quar- 

ter and one-half mile long. 

page 671. Here Mr. Colvin has a few words to say about 

the way Brown & Sharpe treats its boys outside of the 

This matter of keeping track of a student outside shop. 
and of school hours is most 

there is no apparent reason why a little judicious super- 
vision of his loafing and 

important, it seems to us, 

In cast iron? No, in sand 

mud and hard rock through What to read was not a difficult 

recreation time should not 

be as good for an appren- 
matter to decide ‘ pI 

tice as it is for a college 
whic h the outdoor = two hundred years ago when books were few and 

7 hanics of the oil fields magazines unheard of. It is fa? diffe rent now boy. og 

have to drill before they when so much reading matter is offered to pass , rhe second and conciud- 

reach the oil pool below. the time pleasantly or profitably as the reader —_ installment nly the 

And the discouraging part chooses. We are doing our utmost to make the Bureau of Standards article 

ies nea that quite often “American Machinist” not only profitable but on the calibration of _ 

there is no oil there when indispensable as a clearing house of ideas and cision gage blocks by 
down to where it 

ought to be. But read Fred 

Colvin’s story of the oil 

field mechanics; it gives an 

picture of in- 

they get 
> news of the 

editors’ advertisement 

paper. 

interesting 

machinery world. 

of their 

It gives the 

Boyd starts on 

We have studied 

Peters and 
This page is the se 

page 674. 
section of thé 

al acted this article with a good 
iid SDOTS . 

deal of care and we have 

learned a lot from it. While 

the face of 

obstacles. On page we have the second article in 

J. V. L. Morris’ series on “Programs of Apprentice- 

ship.” The system described this time is the one in 

vogue at the plant of R. Hoe & Co., manufacturers of 

printing presses. The Hoe plan is no innovation as it 

has been in successful operation since 1872 and repre- 

sents an adaptation of the old-fashioned apprentice sys- 

tem modified to meet modern conditions. It should be 

particularly valuable to managers considering appren- 

ticeship problems because of its proved worth. 

The next article, page 660, gives the machine design- 

ers something to think about. It concerns the design 

merchant mill flywheel and is by Captain J. B. 

Varela of the Coast Artillery. Flywheels have an un- 

fortunate habit of flying into small pieces when wrongly 

designed or handled and consequently any contributions 

to the subject of their design should be welcome. 

This week’s welding article appears on page 665 and 

takes up the details of arc welding procedure. The illus- 

trations show the best methods of welding all kinds of 

joints and the text follows them with clear and concise 

instructions and warnings against unnecessary or 

harmful steps which are sometimes taken through 

ignorance. In addition Mr. Viall gives figures on weld- 

ing costs and suggestions on the design of welded 

joints. Taking it altogether we think that this is one 

of the most valuable parts of the whole series. 

Something more on the lowly apprentice appears on 

genuity in 

657 

of a 

the methods and apparatus 

employed undoubtedly have little value in a machine 

shop, there is a good deal of satisfaction in knowing 

just how and why this exceedingly accurate calibrating 

is done. The authors conclude with some very sensible 

recommendations which show that their the 

fitness of things has been well developed. 

A little philosophy on salesmen by our old friend God- 

sense of 

frey follows the gage article, page 679. Read it and see 

if he isn’t about right, as usual. 

Our automotive article this time has to do with gears, 

in particular some of those used by Mr. Ford in his 

famous transmission. Following this article 

by Colvin is another on gears by Douglas Hamilton of 

the Fellows Gear Shaper Co. It tells of a high produc- 

tion gear job where several short cuts time in 

the preparation of the blanks for the actual cutting of 

the teeth. 

Again this week we are forced to devote considerable 

space to the description of new tools. Some of 

should have gone in last week but we simply didn’t have 

room for them and they had to wait over. If the rush 

keeps up at the present rate we will have to put on more 

pages, and with paper where it is now—vwell, we’d just 

as soon not do it. 

Before we close, one word more apprentices, 
even at the risk of overdoing it. Entropy has 

comments on trade school educstion on 691 

are well up to his usual standard, 

“noiseless” 

saved 

course 

about 

some 

page that 
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EDITORIALS 

Cincinnati Strike Won By Employers 

CCORDING to information which we have _ re- 

ceived the machinists’ strike in Cincinnati, 

which involved over 100 plants and about 7,000 men, 

has been called off, the men voting to return to work. 

This strike has been in progress about five months 

and has resulted in the loss of millions of dollars in 

wages and business. 

The men are now returning under the identical open- 

shop and other conditions prevailing at the time the 

strike was called. Employers are also requiring that 

the men who return and are accepted must work at 

least three weeks in the plant from which they struck 

before they will be considered for acceptance as an 

employee by any other company. 

Every plant originally affected by the strike is in 

operation, some at full capacity, and figures compiled 

by the employers show there are only about 300 machin- 

ists remaining out, and they are mostly men for whom 

there are no vacancies. 

The International Association of Machinists assessed 

its 350,000 members each $1 per month for the first 

six months of this year. This fund was intended for 

use in unionizing the entire industry and Cincinnati 

was chosen as the ground on which to begin the battle. 

The National Metal Trades Association stepped in and 

protected the Cincinnati manufacturers by assuming 

entire charge of handling the strike. Thus it became 

squarely an issue between the N. M. T. A. and the 

I. A. of M. as to whether Cincinnati was to remain 

open-shop in the metal trades, or be forced to unionize. 

A phase of the situation not ordinarily encountered 

was the fact that several members of the committee 

which signed the original demands on the employers 

were known members of the Communist party, so in 

certain respects the employers’ victory is not merely 

one for the open-shop, but for Americanism against 

Bolshevism. E. V. 

For the Good of the Industry 

N THESE days, when changes are in the air, whether 

they appear on the surface in our immediate neigh- 

horhood or not, it is wise to look beyond the details of 

our individual businesses to the broader problems of 

the industry as a whole. The machine-building industry 

stands at the forefront of civilization as we know it. 

Its importance gives it not only advantages and priv- 

ileges, but duties and responsibilities as well. And these 

should be considered by all in determining the policies 

of their business. 

The old idea of absolute individuality and indepen- 

dence no longer holds. Associations of business men, 

such the National Machine Tool Builders’ Associa- 

tion, have long proved the necessity and the advantage 

of collective action. In the same way we are coming 

to realize that the consumer or the public has an inter- 

est in the proper and progressive conduct of all busi- 

ness. All management which considers the future, and 

this should include all but fly-by-night concerns which 

as 

are a serious detriment to any industry, must look 

beyond its immediate business and consider the in- 

dustry as a whole. Individual advantages and prac- 

tices which reflect on the good name of the industry as 

a whole tend to invite disaster, as they invoke the 

wrath of a not too discriminating public and lead to 

legislation which is not always wise. 

Whenever annoying problems arise, and this is all 

too frequent, there is a tendency to act hastily and give 

decisions which, instead of settling the difficulty, only 

fan the flame. While we are none of us angelic, and the 

wisdom of Solomon is not a common commodity in these 

trying days, it may help a little if we try to consider 

the effect on the industry as a whole, instead of con- 

fining our attention to our own plant. If we stop to 

think how a decision or a policy would affect us if 

adopted by others, of how it may affect other manu- 

facturers in our lines either directly or through adverse 

legislation which may come from public resentment, it 

may help in deciding wisely for all. » m C 

The Awakening of the Engineer 

IGNS are multiplying that the engineers of the 

country are beginning to wake up to a new sense 

of their importance and responsibility as a profession. 

The vast majority of them have always been awake to 

their individual responsibilities and their devotion to 

duty has been exemplary. 

The Federated American Engineering Societies rep- 

resents a movement in the right direction in which 

we firmly believe, and concerning which we have had 

a good deal to say. Such a federation has been talked 

of many times in the past but in no case was it possible 

to interest more than a very few members of the pro- 

fession. The time was not ripe, for the average engi- 

neer was so engrossed in his own affairs that he did 

not realize the importance of co-operation with other 
engineers, to the profession and to the community. 

The federation plan looms large among the big pro- 

gressive movements of the day. Not only will the 

engineer come into his own, but the country as a whole 

will benefit by his wisdom, skill and trained initiative 

when he is drawn from his seclusion to an active part 

in our national life. 

But this is not the only significant occurrence. An- 

other plan is afoot. Briefly, it contemplates the intro- 

duction of courses in industrial management in a 

majority of our colleges, the placing of students and 

teachers in summer jobs in various industries and the 

reaching of men already engaged in management work 

through extension courses. The scheme is backed by 

corporations capitalized at more than twenty-five billion 

dollars and the control is vested in a council composed 

of representatives of the corporations and of the col- 

leges and universities interested, 

Most of the educators back of the movement served 

in the Council of National Defense and were aroused to 

the value of continuing the co-ordination secured by that 

organization. The approval of the idea by engineer- 
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ing teachers indicates an awakening on their part to 

the necessity of providing better contact with practical 

matters for engineering students before graduation. 

On the other side, the cordial reception of the scheme 

by industrial concerns shows their appreciation of the 

need for properly trained engineers to fill executive 

positions, and their belief in the efficacy of making a 

start along this line before the man leaves college. We 

heartily favor the plan as outlined in a news item on 

another page and we look forward with a good deal of 

optimism to its effect on the future welfare of the 

engineer and the community. 

Either of these movements would probably have 

failed dismally if they had been attempted ten years 

ago. That they have been received with so much favor 

now indicates clearly that engineers are at last awake 

and are going ahead to new service and power. 

K. H. C. 

The Federated American Engineering 

Societies Will Help 

NDER the caption “Have We a Representative 

Government?” the Canadian Chemical Journal 

prints the following: 
Imagine some of our chemical friends or engineering 

colleagues entrusted with the framing of a bill to present 
to the Imperial Parliament having in view the establish- 
ment of a court of last resort in the Dominions to replace 
the Privy Council, or an act to revise the proceedings in 
chancery. 

Our representative (?) system of government has re 
sulted in a situation wherein lawyers, country doctors and 
farmers are called upon to legislate upon the details of 
forest protection, water pollution, railroad operation, food 
conservation, the development of mines and_ technical 
education. 

Is it not time that our agrario-medico-legal friends had 
some technical colleagues at Ottawa and the Provincial 
Capitals? No group of men is better prepared te dis- 
cuss these subjects in a disinterested way, or better 
equipped for the discussion, than chemists or engineers. 

The question may well be asked whether a representa- 
tion that is geographical and based on population only, is 
really representative. 

Would not a chemist from Winnipeg or Halifax be more 
representative of the chemists of any part of Canada than 
a farmer, lawyer or labor leader from their home town? 

Let us have chemists in Parliament and let our engi- 
neering friends have engineers in Parliament. “Even 
though they be voices in the wilderness,” let’s have a voice! 

It seems that our northern neighbors have much the 

same trouble that we have—their government is repre- 

sentative in a sense, but not in the fullest and best 

sense. Wild lands, such as theirs and ours were, have 

been conquered, put to work and made to support great 

numbers of people, by the explorer, the settler and the 

engineer. Then the running of them has been turned 

over to the “lawyer, the country doctor and the farmer.” 

We need lawyers and we need farmers in the legis- 

lative branch of our government and it doesn’t hurt 

to have an occasional country doctor. But so much of 

our legislation is directly concerned with things tech- 

nical and there is required so much legislation to bring 

about conservation of our national resources, that we 

also need engineers—in the legislative branch and in the 

executive branch as well. 

There are many engineers in the United States and 

they all realize the truth of these assertions. They have 

been working toward the goal suggested for many 

years, but in a small way only, because they had no 

strength—no organization. If all the engineers in the 
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country could get together, agree on what ought to be 

done concerning things technical which affect the wel- 

fare of the country and then use their united efforts 

to get those things done, they could accomplish wonders. 

The first several steps toward getting all engineers 

together have been taken, resulting in the formation of 

the Federated American Engineering Societies, an 

organization with membership made up of existing 

engineering and allied technical societies. The Fed- 

eration is to be managed by a body known as the Amer- 

ican Engineering Council, consisting of representatives 

of member-societies. Member-societies may be national, 

local, state or regional, thus insuring an organization 

truly representative which will then have the voice of 

a large number of the engineers of the country as re- 

gards matters of public welfare where technical knowl- 

edge and engineering experience are involved. 

The F. A. E. S. was organized in Washington, D. C., 

on June 3 and 4. The American Engineering Council, 

its managing body, will hold its first meeting Nov. 18, 

19 and 20 in Washington. We urge that such of the 

171 societies represented at the organization meeting, 

as have not done so, make application for membership 

to the society, so that they may have their representa- 

tives on American Engineering Council when it meets 

Nov. 18 at the New Willard Hotel, in Washington. 

Engineers are to be awakened in regard to their own 

capabilities and the public is to be awakened as to the 

value of the engineer. These awakenings had better 

be begun in November, 1920, than in November, 1921, 

when the next annual meeting of the Council will be 

held. The time between now and Nov. 18 is short but 

it should be sufficient for member-society action. 

L. C. M. 

We Agree With Gompers! 

T IS not often that we can whole-heartedly agree with 

what Mr. Gompers says or does, but this time he has 

shown himself a real level-headed American, and we are 

with him. : 

In a statement in the last issue of the American 

Federation, which is signed by Samuel Gompers, pres- 

ident, and Mathew Wohl, vice president, of the American 

Federation of Labor, the American body repudiates the 

labor movement of Great Britain, declares utter lack of 

sympathy with policies announced by the International 

Federation of Trades’ Unions, which met last month in 

Amsterdam, and declares against the Soviet movement 

of Russia. 

Of course Mr. Gompers’ statement was authorized by 

a vote of the labor body of which he is president, but 

to him is largely due the credit. 

Repudiation of British labor and of the international 

organization is based on the refusal of American labor 

to join in a socialistic movement which aims to support 

the Soviet system of Russia and is urging support of 

revolutionary activities. Sovietism and all that the Rus- 

sian movement means is utterly condemned. 

Mr. Gompers recognizes the fact that the ballot in 

America offers the opportunity for any desirable changes 

of government. He says: 

“But it (America) is a republic based upon the prin- 

ciple of freedom, justice and universal suffrage. Our 

men and our women are not likely to throw these rights 

and principles into the scrap heap for the dictatorship 

of Moscow’s Lenine and Trotzky.” 

Industrial America owes much to Mr. Gompers for his 

sane and AMERICAN stand on this issue. E. V. 
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i What Other Editors Think 

The Gospel of Work 

By H. H. Sot CTHGATE 
Mar Motor T - oO 

AMERICA to nation of shirkers and 

Shall we continue to “let George do it’? 

[* become a 

Or are we now ready to emerge from the mental slump 

the World Was 

the world-wide battle of 

Our place is among the leaders of the earth in com- 

kers? 

which followed and jump aggressive! 

into ommerce’? 

merce, finance and industr But unless we come out 

of our trance, that place will be forever lost to us. 

America today plays the part of the dissolute Nero 

jazzing away the precious hours while the Rome of 

our opportunity is destroyed by the fires of indifference. 

“Ceorge’—meaning both our friends and enemies 

among the nations—is doing it, alright. He is going 

full speed ahead. Instead of leading, we are trailing. 

And lack of production is wholly responsible. 

Work pays the bills. Work earns promotion. Work 

honest, hard work—w help bring down the high 

cost of everything. Nothing else will. 

We idle. We talk. We play. Others work. They 

toil night and day to repair the ravages of war, and 

to build up production in all lines. 

What is the answer to be? Will America work, or 

will she want? Is the high cost to decrease, or will 

idle plants and empty shelves force it still higher? 

The man who works fewer hours or does less work 

hurts his own cause. He cuts down production. He is 

There is no more excuse for 

for the man 

an industrial SLACKER. 

his conduct than there was in times 

who his war obligations. Not 

injure himself. He hurts his familys 

war 

alone does he 

his friends—hi 

evaded 

country. 

Our safety as a nation depends upon PRODUCTION 

Before the war, 

progress through 

Our minds and 

hard, driving effort to forge ahead. 

during it, we made wonderful 

Then we stopped to rest 
and 

production. 

now rested and refreshed. Once more we 

must work—work to LIVE. 

PRODUCTION means work—WORK—and still more 

work !—until each of us has reached the height of his 

efficiency Not alone do 

in the office, on the road, 

on the farm, in the home-—in phase of our lives. 

Work for the joy of the work itself—for the sake of 

the betterment of all 

cost of through in- 

for the 

f our sons and daughters 

WORK! 

bodies are 

and earning power. we need 

production in the factory, but 

every 

accomplishment—for 

the 

7 
uccessful 

to bring down high living 

creased production and decreased overhead 

future peace and comfort « 

for the salvation of America 

Talk will not right conditions. Act! Work more 

and talk less. And as production creeps higher, day by 

the difference in prices and conditions will become 

PRODUCTION alone will make that differ- 

Preach the Gospel of 
Powe } 

day, 

ipparent. 

ence. Work brings production 

Work 1) litorial fron ce. ae 

Pla Ve 

Floating 

A Discredited Government Report 

From the Vew York Sun 

~, INSTANCE of 

d character of economic investigation under the 

present Administration is to be found in the critical 

study of the United States Public Health Service’s Bul- 

letin No. 106 that has been made by the National Indus- 

trial Conference Board, an organization representing 

twenty-nine large industrial organizations. 

The Public Health Service bulletin purported to be an 

iuthoritative study of the comparative results obtained 

in an industrial plant with an eight-hour day and in 

one where the ten-hour day was the standard, the con- 

clusion reached in the Government report being that 

“a comparison of the eight-hour and ten-hour systems 

leads to the conclusion that the eight-hour system is the 

more efficient.” Specifically the report states: 

(1) The outstanding feature of the eight-hour system is 
output; (2) under the eight-hour 

system work with almost full power begins and ends ap- 
proximately on schedule and lost time is reduced to 2 
minimum; (3) under the ten-hour system artificial limi 
tion of output is widely prevalent. Under the eight-hour 
system output varies more nearly according to individual 
capacity. 
When submitted to the acid test of fact by the Na- 

tional Industrial Conference Board it was shown th 

“the two plants from which the data were obtained ar 

not fairly comparable and the basis of experience is too 

the superficial and unreliable 

steady maintenance of 

small to justify comprehensive conclusions.” 

The Government bulletin compared a thoroughly es- 

tablished and highly efficient manufactory of automo- 

biles, running on an eight-hour schedule, with a rapidly 

expanding munition plant operating with a hastily re- 

cruited labor force. The eight-hour plant was slightly 

reducing its labor force during the year under investi- 

gation, while the ten-hour plant had more than doubled 

its force. The number of women in the eicht-hour 

plant was only about one per cent of the entire force, 

while in the ten-hour plant it was twenty-five per cent 

of the whole; and the operations studied at the eight- 

hour plant were the characteristic processes of an auto- 

mobile factory, to which the personne] were thoroughly 

accustomed, while the operations studied at the ten- 

hour plant were the novel ones of making brass fuses 

for shells. 

The report of the National Conference Board points 

out that “the official sanction behind the publication of 

these conclusions gives them a special prestige in the 

minds of many people,” and adds: 

It is always against public interest for 
and unscientific statements relating to any important prob- 
lem to be given publicity, whatever the source may be. In 
these days of industrial unrest it is especiaily unfortunate 
if that source is an agency of the Government. Such is the 

unwarranted 

condemnation that can justly be leveled against Public 
Health Bulletin No. 106. 

This indictment is all the more effective from the 

fact that the Conference Board some months ago issued 

a study of its own on this subject with the statement 
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that the facts reported were not conclusive as to indus- 

try. The number of working hours which economy, effi- 

ciency and the welfare of the worker meet to mutual 

advantage cannot be arrived at from the experience of a 

single factory or a single industry. Each plant usually 

must discover for itself. The employees of a Western 

factory recently proved to their employers, in a test last- 

ing six months, that they could do as much in nine 

hours as in ten. The employers gladly lowered the 

hours. This is the practical and safe way. 

Calculation of Loads on Bearings 

By JOHN S. WATTS 

There seems to be a certain degree of carelessness 

among designers in fixing the size of bearings, not so 

much in the standard machines made in quantities, as 

in the special machines for mining and constructional 

work, where only one machine is made from each design. 

A common practice seems to be to make the shaft 

large enough to carry the torsional and bending stresses 

and then use the standard size of bearing for that size 

shaft. While it generally happens that this gives a 

sufficiently large bearing surface, it is apt to be dis- 

astrous when it does not, and a few minutes spent in 

making sure that the bearing pressure is not too great 

is time well spent. 

On the other hand, some designers forget or neglect 

to take into account the action of the lever arm of the 

shaft in reducing the load on a bearing. This, with a 

shaft in a pair of bearings, makes one bearing of the 

pair larger than needed, while the other bearing will be 

too small. For the sake of uniformity it may be desir- 
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FIG. 1. TYPICAL ARRANGEMENT ©O;F BEARINGS 

able to make both bearings of the same size but it must 

not be assumed that each bearing will carry half of 

the load. Take the case of a shaft with a gear and 

pinion, used as a part of the reduction gearing. An 

average example of this type is shown in Fig. 1. 

Taking the gear diameter as being three times that 

of the pinion, the load on the pinion teeth will be three 

times the load on the gear teeth. The total load on 

the two bearings, will be equal to 

my ee. ,., 4D 

I (3 . 5) PX 6 : 
D D ee 

6 5 

or, is equal to the load on the gear teeth plus the load 

on the pinion teeth. This total load will be divided 

between the two bearings in inverse proportion to the 

lengths A and B, which are the lever arms of the load 

on each bearing. The load on the bearing nearest the 
> 
B and on the other bearing 4px a : 

L 

In the arrangement shown in Fig. 2, the total load 

P + P, is taken by the one bearing, but as the load 

point will not usually come central with the bearing 

center line, the bearing will tend to wear more on one 

side than the other, and the second bearing should be 

aot ; 4P 
pinion will be 

L 
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fitted to keep the shaft from getting out of alignment. 

When the gear is transmitting motion to a long shaft, 

we have an arrangement like that shown in Fig. 3, the 

load on each bearing is then Ox A and ee he 
L L 

latter being the load on the bearing nearest the gear. 

For belt drives, the calculation of the load on the 

FIG. 3 ONE BEARING \KES MOST OF THE LOAD 

bearings cannot be made so exactly, as it involves 

estimating the tension that will exist in the slack side 

of the belt. But for the average case we can safely as- 

sume that the total pull on the bearings will not exceed 

twice the pull required to transmit the power. This 

load will be divided between the two bearings in the 

same proportion as shown in Fig. 3. 

The pressure per sq. in. of bearing surface that can 

be safely allowed is the pressure which will not squeeze 

out the lubricant from between the surfaces. When the 

pressure is applied intermittently, and especially if the 

pressure reverses in direction, it will take a much 

greater pressure to break down the film of oil than if 

the pressure is continuous. The method by which the 

oil is applied has also considerable effect on the pres- 

sure that can be carried. The lubricant should always 

be introduced into the bearing at a point where there 

is no pressure, the capillary attraction will then draw 

the oil in between the surfaces and so maintain the film 

under a higher pressure than could be used if the oil 

were introduced at a point of the bearing which was 

under pressure. 

Assuming that the oil supply is well looked after 

and the oil channels so arranged that the lubricant will 

pi 

ST - 
— s 

« B ne 

Z iH > 

PEAKINGS WHERI POWER Is PRANSMITTI 
THROUGI . LONE SHAFT 

have an easy passage to the point of greatest pressure, 

the following bearing pressures in lb. per sq. in. ma} 

be used as a maximum, under the respective conditions 

specified. The area of the bearing surface being taken 

as the diameter of the bearing multiplied by its length. 

Bearing with intermittent reversing loads at ver; 

slow speeds 3000. 

Bearing with intermittent reversing loads at moderate 

speeds 1200. 

Bearing with intermittent reversing loads at ordi- 

nary speeds 900. 

Bearing with intermittent reversing loads at high 

speeds 500. 

Bearing with intermittent loads 400. 

Bearing with continuous loads 300 
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American Milling Machine Co. No. 17 Plain 

and Universal Milling Machines 

By J. V. HUNTER 
Western Editor, A can Machinist 

_— . ’ — . . ° . : ‘ , > 
The development of / pachine differing in des gn fii new m ll no machin brought out by one of the 

from the Né era ? de that pre ce de d it is seen in more recent builde rs of th is line of mach ine tools. 

HE excessive demand for milling machines of all 

sizes and types has been one of the outstanding 

features of the machine-tool market during the 

past few years Many existing models have been dis- 

carded for something newer, so that our pages are con- 

tinually showing something that the maker considers 

better than that which he has built in the past. In this 

category are the motels cf No. 1) plain and universal 

back-geared milling machines built by the American 

Milling Machine Co., Cincinnati, Ohio. 

The plain back-geared milling machine is shown in 

Fig. 1 A heavy flanged base has been provided, with a 

box-form section of column, tapering from the base to 

the top. The knee is fitted to the column with adjust- 

able gibs. Power feed is provided for both the cross 

— 
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FIG. 2. AMERICAN NO. 13 UNIVERSAL BACK-GEARED 
MILLING MACHINE 

Specifications Sume general dimensions as for the plain mill- 
ing machine Universal table swivels 54 deg. on each side of 
enter; ll-in. universal dividing head. Net weight, 3,400 Ib. 
Weight crated, 3,650 Ib Weight boxed for export, 4,100 Ib 
ixport case, 118 cu.ft 

and longitudinal feeds. All operating levers are on the 

front of the machine, with the exception of those for 

the feed gears. The 

feed-gear box is 

located on the left- 

hand side of the col- 

umn at the rear, and 

the feeds are con- 

»| controlled by means 

of three levers. 

There are sixteen 

feeds ranging from 

0.005 to 0.212 in. 

per revolution of 

the spindle. All of 

the steel gears are 

illest diameter 7% in Width of belt, 3 in Sixteen feeds j = | heat-treated and all 
ranging from 0.005 to 0.212 in Two-speed countershaft, 107 and i. ae sienpalinaiaente shafts are ground 
°65 rop.m Countershaft friction pulleys, 12 x 4 in Floor space ‘ . 
85 by 64 in. Net weight, 3,000 Ib. Weight crated, 3,250 Ib FIG. 3. AMERICAN VERTICAL and run in bronze 
Weight boxed for export, 3,700 Ib. Export case, 118 cu.ft MILLING ATTACHMENT bushings. The cut- 

ried. \MERICAN NO. 14 PLAIN BACK-GEARED 
(ILLING MACHINS 

iflention Working surface of table, 46 x 104 in 1 “4 Owe 
neitudinal feed 75 in Power cross fecd, 9 in Hand verti ] 

f . 19 in Face of column to over-arm brace, 21§ in Size of 
taper le in spindle, No. 10 B. & S Spindle speeds, 16, ranging 
from 12 to 382 r.p.m Distance from over-arm to center of arbor, 
t Four-step cone pulley with largest diameter 11 in. and 4 
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ter spindle runs in bronze bearings; the front one is 

5 in. in length, and has a No. 10 B. & S. taper hole. Six- 

teen spindle speeds are obtained, using the four-step 

cone pulley together with a two-speed countershaft and 

the back gears, which are of a 6 to 1 ratio. The speeds 

range from 12 to 382 r.p.m. An overarm of 3} in. diam- 

eter and brace are provided. 
The universal type of machine is illustrated in Fig. 2. 

The table swivels through 54 deg. on each side of the 

center. It is also provided with a swivel vise and with 

an 1l-in. universal dividing head. 

When desired, the swiveling vertical milling attach- 

ment shown in Fig. 3 can be furnished. This attach- 

ment is secured to the face of the column by four screws 

and located by the front spindle bearing. The body of 

the attachment swivels through a complete circle and 

has a graduated dial so that it can be set in any desired 

position. The columns of all machines are drilled and 

tapped so that this attachment can be applied at any 

time. The distance from the face of the column to the 

center of the spindle is 104 in. 

Harmful Tendency in Trade Education 

By ENTROPY 

B. A. Tibbab, whose name sounds much more eupho- 

nious spelled the other way around, takes a fling at trade 

school graduates under the above title on page 74 of 

the American Machinist. There is no doubt but that 

the instances he cites in which boys have been ex- 

ploited under the name of trade education can be dupli- 

cated many times over, and yet it is not fair to judge 

trade education in terms of individual instances like 

these selected by a prejudiced observer. Any one inter- 

ested in making out a good case can find many more 

cases in which the boys have profited immensely by their 

training and have come out so trained that they have 

very promptly taken their places alongside of men of 

long years of experience in the shops. 

The criticism made by Mr. Tibbab sounds almost as 

though he did not believe it right for boys to be trained 

as machinists on machine work done as it is done in the 

shops into which they must go to earn their living. It 

sounds like a plea for manual training methods instead 

of practical methods. He would apparently take an 

order for 250 spindles and distribute them among the 

250 boys in the school and have each make one all the 

way through. In the shop (commercial shop) one man 

would take all of the blanks and straighten and center 

the lot, another man would square the ends of all before 

he started to rough turn any. Why not do it the same 

way in a trade school? To be sure professional educa- 

tors will tell us that the boy who has once straightened 

and centered a shaft without the aid of luck has derived 

all the educational value of the “Exercise,” but that is 

not what we are after. We are trying to train a boy so 

that he can straighten shafts with certainty, celerity 

and confidence, and no man ever learned that on one 

shaft. To be sure if he has straightened 250 one-inch 

shafts he will not need to straighten so many two-inch 

shafts in order to get the hang of it, but at some time 

or Other before graduating or after he must straighten 

enough shafts so that it is perfectly natural for him to 

do it, and he can do it without having to reason out 

every move as he goes along. Suppose Mr. Tibbab were 

to learn to ride a bicycle. It would not be enough for 

him to know the principles of balance, but he would have 
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to apply those principles long enough so that balancing 

would be just as natural as walking before he ought to 

venture into traffic. 

This does not mean that every boy who comes into the 

trade school should have to straighten and center 250 of 

those particular shafts for Blank & Co. He might only 

straighten 225 for the Roe Manufacturing Co. Or he 

might have a lot for one concern this week and another 

lot next fall, but it does mean that sometime in his 

course he would perform these operations for a con- 

siderable number of shafts, and that the school would 

look out that every boy had a reasonably large number 

of these shafts to do before he went ahead on work 

which was much advanced beyond that point. It would 

not mean that every boy would straighten 250 shafts. 

One boy might straighten 100 and another 500, pro- 

vided the first boy caught the trick promptly and the 

second boy was slow to pick it up. It would not neces- 

sarily mean that the second boy was to have a lower 

mark either, for he might be slower to learn. 

The principle of teaching a boy to make things in 

quantities rests on giving them to him in quantities for 

practice. If it appears to some manual training teacher 

that he is being exploited he should investigate pretty 

carefully before he is too certain of his statements. It 

may be, as has often happened, that the boy only par- 

tially completed his course and then claimed, without 

any foundation, that he was kept so long on one job that 

the school was making a profit. If the other side of the 

story was told it might be found that the boy was 

unteachable and that the apparent exploitation was an 

attempt on the part of the instructor to get him to do 

some thoroughly good job at something before he pushed 

him ahead. I do not doubt that Mr. Tibbab will grant 

that it is wise to be thorough. We used to have as the 

slogan of the Worcester Trade School, “Do your work 

habitually well,” which proved a very good motto for 

consumption by the students and their parents. 

We have seen a great deal of emergency training in 

so-called vestibule schools during the war which was 

amply justified by the emergency, and which proved wise 

and profitable because of the great amount of repetition 

work done. Men and women were taught to become 

necessary cogs in a great war mechanism, but rather 

unintelligent cogs. What is needed for constant growth 

of our industries is that the workers shall be intelligent 

forces knowing the reason why they do their work, 

knowing the processes through which it has passed 

before it reaches them, and the processes which are to 

follow, so that they can say of the finished product, 

“That is better for the care with which I heat-treated 

this part, or for the care with which I fitted that.” 

These things cannot be taught by the vestibule system 

alone, nor on the other hand can they be impressed on 

a boy’s mind thoroughly without driving the facts home 

by constant and thorough training on the actual job. 

A technical graduate could undoubtedly go into any of 

our machine shops and in a very few days, if he were so 

inclined, learn to perform any one operation as well and 

perhaps better than the men who ordinarily do it, but 

that would be like taking a sixteen-inch gun to hunt 

quail. The boy who goes to a trade school thereby rates 

himself as of a lesser caliber than if he aspired to an 

engineering education, but in many instances he is sim- 

ply mistaken and he may become an engineer in spite of 

his training, but the teaching methods of a trade school 

must be adapted to the needs of the average boy. 
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Fraser Full-Automatic 

Grinding Machine 

The grinding machine herewith illustrated is the 

product of the Warren G. Fraser Co., Westboro, Mass. 

The machine is intended for grinding rolls and other 

small work where the length of the surface to be 

ground does not exceed the width of the grinding 

wheel. 

The work is placed in a magazine and fed by gravity 

to the machine. The automatic control unit consists of 

a cam-set rotated by worm gearing and in its cycle 

accomplishes the following: Swings the feed arm from 

the magazine to the chuck, holding the work until the 

chuck grips one end and the tailstock center enters 

the other end; brings the grinding wheel quickly to 

a predetermined position, then traverses it across the 

work for a predetermined distance, holds it stationary 

for a predetermined number of revolutions of the 

work, moves it quickly back to the starting position, 

stops rotation of the work, opens the chuck jaws and 

moves the tail center back, allowing the work to drop out. 

MACHINE rOMATIC GRINDING 

| Descriptions of shop equipment in this section constitute 
editorial service for which there is no charge. 
eligible for presentation, the article must not have been 
on the market more than six months and must not have | 
been advertised in this or any previous issue. 
the news character of these descriptions it will be impos- | 

a3 | sible to submit them to the manufacturer for approval. | 
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Both the wheelhead and headstock rest on three-point 

bearings. The wheel-spindle is hardened and ground 

and runs in bronze boxes which are adjustable for 

wear. The wheel-slide is adjusted by a screw having 

a graduated handwheel to obtain the proper size for 

work being ground and to correct for wheel wear. 

Detroit Combination Arbor Press 

The Detroit Garage Equipment Co., Detroit, Mich., 

has placed on the market the combination straightening 

press, arbor press and truing machine shown in the 

illustration. It is intended primarily for automobile 

repair work. 

The frame of the machine is formed from one piece 

of 6-in. channel steel, the cross member and vertical 

strut at the top being welded in place. The screw is 

hand operated through bevel reduction gears, is 2 in. in 

diameter and has a travel of 9 inches. The work is 

supported on two } x 6-in. plates. A truing device is 

provided for use when straightening shafts. This 
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device consists of a movable indicator holder, centers, 

and disks mounted on a rail 5 ft. long and removable, 

if necessary. 

The guaranteed capacity of the press is 50 tons, but 

it is stated that as much as 200 tons pressure can be 

obtained. The height of the machine is 85 in., the 

width 35 in., and the weight 615 pounds. 

Scully-Jones Floating Reamer Holder 

The floating holder shown in the figure is made by 

Scully -Jones & Co., Railway Exchange Building, 

Chicago, Ill., for holding reamers in turret lathe and 

similar work where it is important that the reamer 

be permitted to float freely in its axis of rotation and 

find its own center so as to insure straight round holes. 

Short shank reamers can be used in this holder, thus 

reducing the cost of high-speed finishing reamers. 

It can be furnished with various types of collets 

for driving all types of reamer shanks and all styles of 

finishing tools where a floating holder is required. The 

SCULLY-JONES FLOATING REAMER HOLDER 

holder can be furnished with a shank to fit any size of 

turret lathe or with any size of taper shank to fit 

drilling-machine spindles or lathe tailstocks. 

All parts with the exception of the shank are hard- 

ened throughout. The latter is left soft so that at 

any later time it can be changed by the customer to 

fit the spindle of a machine differing from the one for 

which it was originally intended. The holder is made 

in four sizes. 

Improvements in Cowan Transvevors 

The Cowan Truck Co., Holyoke, Mass., has added some 

improvements to its Transveyor truck. On the left of 

the illustration is shown an attachment that enables the 

Type G Transveyors to be used as trailers behind elec- 

tric storage battery trucks, either singly or in trains. 

The attachment requires no change in the construction 

of the truck, except a longer axle for the front wheel so 

that the coupling voke can be mounted. The draw bar 

can be applied to the truck without taking off the 

wheels, as it merely slips over the rear axle. Both the 

attachment and the draw bar are steel castings. 

It is stated that the two parts of the hitch are so 

proportioned that the shortest possible connection is pro- 

vided for; that the tracking is almost perfect and that 

the turning radius is so short that a train of ten trucks 

has beer turned in a circle on a 20-ft. roadway. Up and 

down play is allowed, so that there will be no binding 

as the machines go over door sills or the tops of steep 

inclines. The two views at the right show a latch for 

holding up the handle of the type G truck when it is not 

in use. It is made of two leaves of tempered spring steel 

attached to the top of the king pin. As the handle is 

thrown hack into a vertical position, it slips over the 
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ATTACHMENT AND SAFETY HANDLE- 
LATCH FOR TRANSVEYOR 

TRAILER 

spring, and jarring will not cause it to fall forward. 

The latch, however, does not interfere with the free 

movement of the handle, when it is necessary to bring 

it down to manipulate the truck. 

Black & Decker Bench Drilling Stand 

A bench drilling stand which has just been put on the 

market by the Black & Decker Manufacturing Co., Bal- 

timore, Md., takes 

3, 4, ve, 8, and {-in. 

Black & Decker port- 

able drills. The 

bracket carrying the 

drill can be raised 

or lowered on the 

vertical column and 

is secured in any 

position by means of 

a split collar and 

clamping screw, The 

drill may be swung 

clear of the 

making it possible 

to use this stand for 

such work as apply- 

ing ring gears to 

automobile axles, 

drilling in the ends 

of shafts, and other 

work too high to be 

drilled on the bench. 

The feed lever gives 

a feed ratio of 6 to 

base, 

Specifications: Height 
(bottom of base to top 
of vertical column) au 
in Vertical adjustment ) drill, 12 in Drilling 
radius (distance from 
center of drill bit to 
circumference of verti 
cal column). 7 in. Hori 
zontal adjustment of 
drill, 360 deg. Feed 
(vertical travel of drill 
when operated by feed 
lever),4in. Net weight 

- a & Wikre — 70 Ib. Shipping weight 
BLACK & DECKER BENCH 110 tb. Shipping dimen 

DRILLING STAND ons. 19 x 14 x t 
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1. In the base are six tapped holes to accommodate 

s-in. studs, used to clamp work in place. One stud 

with nut and clamp is supplied with stand. Stand 

is shipped complete with adapter block to take Black 

& Decker }, %, or 2-in. drills, types C-D-DG-E-EG- 

EF-EGF-F-FG. If stand is desired for use with é-in. 

Black & Decker portable electric drills or {-in., or for 

-in., *x-in. and {-in. Black & Decker portable electric 

drills other than the types named, the size and type as 

shown on the name plate of the drill should be specified. 

Oliver All-Steel Self-Releasing 

Snap Flask 

The illustration shows the all-steel self-releasing snap 

flask and jackets being manufactured by the Oliver 

Machinery Co., Grand Rapids, Mich. The flask and 

ALL-STEEL SELF-RELEASING SNAP FLASK 
WITH JACKETS 

OLIVER 

jackets are of simple construction, being tapered 5 deg. 

so that it is easy to lift them perpendicularly from the 

mold. They are made of 8 to 10 gage steel and all 

parts are riveted together. It is said that their all-steel 

construction is economical, as they last longer, take up 

less room, have less repair costs, and are less liable 

to be burned than the wooden types; also that more 

and better castings can be made from them. 

The flask is constructed with angle irons to make it 

rigid and has sand supports at its parting line. These 

supports are connected to levers which, when depressed 

by the operator, withdraw them to the edge of the cope, 

thus enabling him to lift both cope and drag with a 

minimum of care. The jackets are claimed to fit exactly 

the molds that the flask makes. 

Smith Standard-Radius Lathe and 

Planer Tools 

The R. G. Smith Tool and Manufacturing Co., 315-17 

Market St., Newark, N. J., has added to its line the 

radius tools illustrated herewith. 

A set of tools comprises a spring toolholder, and 
cutters from ys to 1 in. both convex and concave varying 
by 16ths of an inch. Also a 60-deg. cutter for cutting 
threads and a cutting-off tool. All cutters are of the 

formed type and need be ground on the face only. If 

the faces are ground radially the original shape will 
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SMITH STANDARD-RADIUS LATHE AND PLANER TOOLS 

be preserved until the cutters have been used up by 

grinding. Special cutters and holders can be furnished 

to order. 

Keller Dial Indicator 

The Atcheson Tool and Die Co., 609-613 North Fourth 

St., Columbus, Ohio, has recently placed on the market 

the Keller indicator shown in the illustration. The 

device is intended especially for gaging the diameter of 

cylindrical work while being rotated, as on a grinding 

machine. 

The indicator dial is mounted on the end of a shaft, 

through which a pin, connected with the indicator and 

provided with a hardened tip for touching the work, 

extends. The shaft is held in a split bushing, so that 

it can be slid either toward or away from the work. 

The bushing is so mounted on a link that its height can 

= 
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be adjusted. The base of the device can be bolted to 

the table of the machine on which it is used, and the 

indicator may then be adjusted in two planes. It is 

claimed that the device can be quickly adjusted, that it 

is very accurate and that it facilitates rapid production. 

Tec Industrial Platform Truck 

The platform truck illustrated is manufactured by 

the Terminal Engineering Co., Inc., 17 W. 44th St., 

New York City. The rated capacity is 5,000 Ib. and 

—- 

TEC INDUSTRIAL PLATFORM TRUCK 
Specifications Drive anu elevating motors, G.E., 60 

series wound. Erame 4-in..<steel, channel. Tires, 20 x 5 in. 
solid rubber. Springs semi-elliptic, 2 x 26 in. leaf. Controller, 
drum type. fodupler for traiiers, automatic, uncoupled from dash. 
Accessories: Red and white electric running lights with Cona- 
phore lens, electric horn, license plate brackets, Sangamo ampere 
hour meter, Veeder odometer, combination latch lock on controller. 

volt, 

the rated speed is } to 10 miles per hour light and 3 

to 7 miles per hour full load. The elevating mech- 

anism consists of four steel screw jacks driven by roller 

chain direct from an electric motor. The batteries are 

ironclad Exide 34 cell M.V. 9 or 34 cell M.V. 11, or Edi- 

son 59 cell A-4 or G-6. They have three-point support. 

The drive is the four-wheel type, with a motor on 

each wheel. Steering also is done through the four 

wheels. The platforms have pressed steel legs and 2-in. 

spruce pianking. 

Hobart Brothers HB Motors 

The Hobart Brothers Co., Troy, Ohio, has brought out 

a line of electric motors from 1 to 10 hp., one cf 

which is illustrated herewith. 

The d.c. motors are equipped with starting boxes, 

HOBART ELECTRIC MOTOR 
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the 7)- and 10-hp. units naving compensators also. Al! 

the motors have ball bearings and are furnished with 

base tracks and pulleys. On motors below 5 hp. the 

pulleys are 4 x 4 in.; on 5 hp. and above they are 6 x 4 

in. The speed of all the motors is 1,800 r.p.m. The 

1.c. motors can be furnished in either 2 or 3 phase 

and practically any cycle and voltage and the d.c. motors 

in any voltage. The weights of the different sizes are 

as follows: 1 hp., a.c. 140 lb.; d.c. 180 lb. 2 hp., a.c. 

160 lb.; d.c. 200 Ib. 3 hp., a.c. 210 lb.; dic. 250 Ib. 

5 hp., a.c. 315 Ib.; d.c. 340 Ib. 74 hp., a.c. 590 Ib.; 

d.c. 600 lb. 10 hp., a.c. 650 lb.; d.c. 675 Ib. 

“Commercial” Grinding Wheel Dressers 

The Commercial Welding and Machine Co., Worcester, 

Mass., has recently placed on the market three styles 

of grinding wheel dressers. The dressers all use conical 

cutters and are provided with tool-steel spindles. 

The dresser at the top of the illustration is equipped 

with a double ball bearing in the front end and a ball 

radial and thrust bearing in the rear. Different sizes 

of cutters can be used. The tool is made in 2- and 

24-in. sizes, the standard length being 6 inches. 

The dresser shown in center is equipped with straight 

roller bearings and a ball thrust bearing. It is made 

in two sizes, the casing being either 2 or 23 in. square. 

COMMERCIAL GRINDING WHEEL DRESSERS 

The bottom dresser is small enough to permit its use 

on small cup and cylinder wheels. The spindle runs 

in a soft bushing, has a ball end adjustment and ordi- 

narily carries a g-in. conical cutter. The casing is ° 

in. square. 

Mahr Portable Oil-Fuel Rivet Forges 

The Mahr Manufacturing Co., Minneapolis, Minn., 

has placed on the market the portable oil-fuel rivet 

forge shown in the illustration. The device is intended 

especially for car repair work or for work performed 

in yards where the forge must be trucked over uneven 

ground. It is mounted on two large, wide-tread wheels 

fitted with roller bearings, the third point of support 

being provided by the leg of the steel frame to which 

the handle is attached. It is designated as the No. 18 

forge. 

The burner and the forge proper are the same as 

the stationary type of rivet forge described in the 

American Machinist on page 432. Either fuel oil or 

kerosene may be burned, and compressed air is employed 
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MAHR PORTABLE OIL-FUEL RIVET FORGE NO. 18 

at a pressure of from 30 to 120 lb. per square inch, 

the air consumption being 8 cu.ft. of free air per 

minute. The burner operates on the vacuum principle, 

drawing oil from an 18-gal. fuel tank. The forge has a 

capacity of four hundred } x 3-in. rivets per hour. 

For boiler shops and for use on level floors, this same 

type of forge is mounted upon a different style of truck 

and known as the No. 15 forge. Three small-diameter, 

wide-tread wheels are provided, one wheel being swivel- 

mounted. All joints of the truck are welded, and the 

fuel tank serves as the principal member of the frame. 

Mellon Bench Drilling Machine 

G. R. Mellon, 380 Wayne St., Jersey St., N. J., builds 

the bench drilling machine shown in the illustration. 

The machine, which 

was originally 

described in the 

American Machinist, 

May 15, 1913, has 

been redesigned, so 

as to give greater 

strength and stabil- 

itv. Lever feed is 

provided, the thrust 

being taken by a 

bronze and fiber 

bearing. The spin- 

dle runs in long 

bronze bearings, be- 

ing belt driven. The 

chief feature of the 

machine is the moni- 

tor table carrying 

different forms for 

holding the work. 

The flat table can be 

easily detached. The 

fixture makes it pos- 

Specifications: Canac- 
ity up to f-in. drills, 
Spindle to tuble, maxi- 
mum, 11) it Spindle: 
travel, 33% in diameter, 
Liv hole, No. 1 Morse 
taper. Diameter of table, + : => . . 8 in Number of speeds, MELLON BENCH DRILLING 

MACHINE WITH MONITOR 
TABLE 

Extreme height, 40 in, 
Net weight, 125 Ib 
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sible to readily drill holes centrally in balls and shafts. 

To bring the proper form under the spindle, the 

monitor table is pulled out, thus disengaging it. It 

can then be rotated, and when released it locks itself 

in position automatically. 

Perfection” Reversible Stay-Bolt Chuck 

The stay-bolt chuck shown in the illustration is being 

manufactured by the Lovejoy Tool Works and sold 

through Tom Brown & Co., 800 Great Northern Build- 

ing, Chicago, Ill. The chuck grips round staybolts, 

either threaded or blank, and saves squaring the ends. 

Tae \ 
| 

PERFECTION REVERSIBLE STAY-BOLT CHUCK 
Specifications Built in three sizes No. 1 for bolt from 3 

to g in.; No. 2 from to 1 in.; No from 14 to 13 in either 
square shank or Morse No. 3 taper furnished as ordered 

It will drive in either direction, so that when neces- 

sary it can be used for backing out the bolts. The 

chuck can be furnished with either a square or Morse 

taper shank. It is made in three sizes, each size fit- 

ting three different sizes of bolts. 

Griscom-Russell “G-R” 

Oil Heater 

The Griscom-Russell Co., 94 

West St., New York, N. Y., has 

recently placed on the market 

‘an oil heater unit of the straight- 

tube type. This device, shown 

in the accompanying illustration, 

is known as the G-R oil heater 

and is intended for the pre-heat- 

ing of fuel oil before it goes 

to the burners, so as to insure 

complete atomization and _per- 

fect combustion of the fuel. 

The oil is pumped through the 

tubes, making 3 passes between 

the inlet and the outlet, and 

high-pressure steam in the shell 

serves as the heating medium. 

The shell of the heater is con- 

structed of wrought steel welded 

to the steel tube sheets, and the 

heads are cast iron. The tubes 

are of seamless drawn steel ex- 

panded into the sheets at both 

ends. Perforated steel baffles 

are placed in the steam space. If 

r - 

GRISCOM-RUSSELL 
“G-R"” OIL, HEATER 
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desired, the tubes can be fitted with agitators for in- 

creasing the oil velocity and the rate of heat transfer. 

No fittings are required. The heater is made in a wide 

range of sizes, the weights varying from 150 to 3,100 Jb. 

Some Jigs for Drilling Harvesting 

Machine Parts 

By H. W. JOHNSON 

Harvesting machinery presents some odd problems to 

the tool designer. Fig. 1 shows a casting in which 

hole B is cored to size and is not to be bored. The 

balance of the work is to be jigged from this hole and 

from the flat side of the casting. It is necessary that 

provision be made for supporting the casting against 

the thrust of the boring tools, and this support must 

be so arranged as to need no adjusting, even though 

some variation be met in the shape of the casting. A 

set of jigs which meets these requirements very closely 

is shown in the illustrations. They were made at the 

Harvester Plant of the Moline Plow Co. 

The first operation is to bore a 12-in. hole as at A 

Fig. 1. This hole is cored 1% in. in diameter, and is 

bored with a 3-lip high-speed drill at 183 r.p.m., feed- 

ing 0.040 in. per revolution. The casting is laid on the 

flat bottom member cf the jig, shown at the left, and 

is located by a conical top piece which enters an 

annular recess around the hole. 

This jig is typical of a line of such tools used in 

the Moline plant, the upper members of which are 

raised by 2 lever and held down. by two powerful 

springs when the lever is released. 

The second operation is done in another spring jig, 

shown at the right-hand side of Fig. 1. Inspection of 

this illustration will show a flattened stud in the jig 

base. The cored hole B, which is not to be bored at all, 

but used as a locating point for the other holes, is 

slipped over this stud. The upper member of the jig 

is a steel bushing, countersunk to slip over the boss 

on the upper end of the casting. One side of the 

countersink is entirely cut away and allows the work to 

be forced back against the four bearing spots C on the 

flat support at the rear, thus establishing the distance 

from the flat side of the casting to the hole being 

bored. The thrust of the boring tool is taken by the 

strut D. A flattened stud FE is pushed into the hole 

which was bored by the first operation. This stud does 

not locate the castings. It simply resists torque. It 

is flattened horizontally in order that the casting may 

rest on the strut D, even though there be some 

The hole bored by this 
surely 

small variation in the castings. 

operation is lve in, in diameter. 

FIG, 1 ‘IGS FOR OPERATIONS 1 AND 2 

Get Increased Production—With Improved Machinery 697 

FIG. 2. JIGS FOR OPERATIONS 3 AND 4 

The third operation is done in the tall jig shown at 

the right in Fig. 2. The lower stud enters the cored 

hole B, a sliding plug is dropped into the hole bored 

by operation 2, and the casting is fastened against a 

hardened locating stop by a quick-acting clamp oper- 

ated by a wingnut. In this operation the hole is drilled 

from the solid, using a *s-in. high-speed drill. Speed, 

458 r.p.m.; feed, 0.0012 in. per revolution. 

In the final operation five {-in. holes are drilled from 

the solid in the jig at the left. Locating is from the 

cored hole B and the two large bored holes by means 

of one solid and two sliding plugs. Speed, 610 r.p.m.; 

feed, 0.010 in. per revolution. 

A Spring Block for Use in a Milling- 

Machine Vise 

3Y H. M. Fay 

The illustration, Fig. 1, shows a pin with two slots 

milled across it. This pin, being but * in. diameter by 

1} in. long, was rather difficult to hold and as a solution 

of this difficulty the split block shown below the pin 

was used. The block has four holes A in it, and into 

each of these holes one pin is placed, the shoulder B on 

the pin serving to locate it lengthwise. che block with 

the four pins is gripped in the milli. ¢ machine vise as 

shown in Fig. 2 and by tightening th vise in the usual 

manner the block is made to grip the ins securely. 

The principle involved is similar to 1 1at used in some 

expanding mandrels. By using two of these blocks, 

loading one while the machine is at work on the pins 

held by the other, continuous operation is obtained. 
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FIG. 1. FLEXIBLE PLOCK FOR HOLDING MALL PIN ; 
FIG. 2. THE BLOCK IN THE MILLING-MACHINE 
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Forty-Two Cities Ts Celebrate 
Fortieth Anniversary of 

A.S. M. E. 
Engineers will gather simultaneously 

in forty-two cities on Nov. 5, to cele- 
brate the fortieth anniversary of the 
founding of the American Society 
of Mechanical Engineers. Plans be- 
ing made at the national headquarters 
of the society, 29 West 39th St., New 
York, it was announced, include the 
transmission by radio-telephone of 
speeches reflecting engineering ideals 
to be delivered here by the heads of 
the leading engineering organizations, 
including Herbert Hoover. 

Speakers prominent in the affairs of 
the society will make addresses in each 
of the forty-two cities represented by 
local sections. In New York it is 
planned to have these meetings ad- 
dressed through the radio-phone and at 
a central celebration by Fred J. Miller, 
president of the American Society of 
Mechanical Engineers; Herbert Hoover, 
pres‘dent of the American Institute of 
Mining and Metallurgical Engineers; 
Arthur P. Davis, Washington, D. C., 
chief engineer of the United States Re- 
clamation Service and head of the 
American Society of Civil Engineers, 
and Arthur W. Berresford, of Milwau- 
kee, head of the American Institute of 
Electrical Engineers. 

Speakers at the celebrations will 
dwell upon the engineer as a construc- 
tive force in civic progress as evidenced 
by the movement to reorganize the Fed- 
eral Departments at Washington, now 
indorsed by both the Democratic and 
Republican parties. The plan to co- 
erdinate the immense public works 
functions of the Government, it was 
pointed out recently by making over 
the Department of the Interior into a 
department of public works, was orig- 
inated in Engineering Council, of which 
J. Parke Channing, of New York, is 
chairman. 

This Is Hardly Slavery 
Kansas’ new industrial court has been 

denounced by Mr. Gompers and other 
labor leaders as a devilish contrivance 
designed to enslave wage earners and 
reduce them to a state of abject servi- 
tude. If such is the purpose of the 
court its methods are Machiavellian. 
Listen to this extract from an opinion 
it handed down in a recent case involv- 
ing members of the International Broth- 
erhood of Stationary Firemen and Oilers 
employed by the Union Pacific railroad: 

These men are required to work seven 
days in the week in order to earn a suffi 
cient Wage to support their families even 
scantily. The evidence shows a state of 
facts which would unquestionably warrant 
t court in taking jurisdiction in order 
to preserve thre public peace, protect the 

public health and promote the public wel- 
tare 

The court announced a new wage 
scale based on an eight-hour day with 
time and a half for overtime, Sundays 
and legal holidays, and then remarked 
on the seven-day week: 

The members of the court feel that the 
seven-day week ought to be discouraged. 
The occupation in which these workers are 
engaged must necessarily operate seven 
days in the week, but where ever it is rea- 
sonably possible to do so a revolving system 
should be used so that individual workers 

will be allowed one day’s rest and recrea 
tion in seven. 

No order compelling the adoption of 
such a plan was issued, the court de- 
siring to give the employer time and 
opportunity to work out the details of 
such a scheme, but there is an unmis- 
takable intimation that if action is not 
forthcoming the court will step in. 

If this is the path to slavery, where, 
Mr. Gompers, is the road to justice and 
freedom?—The Employer. 

“Management Education” Course To Be Established 

Throughout Country’s Colleges 

Plan an Outgrowth of Convention of Industry and Colleges, Held To 

Bring the Two to Working Agreement — Industry 

To Appropriate $100,000 Annually 

A course in “management education” 
to provide a sufficient number of prop- 
erly trained executives for the indus- 
tries of the United States is to be estab- 
lished in a majority of the 620 Amer- 
ican colleges, according to an exclusive 
announcement made to the Associated 
Press by Dr, Hollis Godfrey, president 
of the Drexel Institute, Philadelphia, 
formerly commissioner of the advisory 
commission of the Council of National 
Defense. 

$26,000,000,000 BACKING 

The plan, an outgrowth of a conven- 
tion attended by representatives of in- 
dustry and colleges in Philadelphia last 
March, is backed by corporations rep- 
resenting a capitalization of $26,000,- 
000,000. It is the result, Doctor God- 
frey said, of these two factors coming 
to a definite working agreement .v! 
the first time through the establishment 
of the Council of Management Educa- 
tion, an organization formed “to study 
mutual problems in order that the col- 
leges may render the greatest possible 
service to industry.” 

Doctor Godfrey, chairman of the new 
body, assisted by Dr. Samuel P. Chapen, 
general director of the American Coun- 
cil on Education, representing the 620 
colleges, and Dr. Frederick C. Ferry, 
president of Hamilton College, are per- 
fecting the plan, which contemplates 
establishing practical courses in the 
schools, assisting undergraduates and 
others to choose their life’s work, by 
placing several thousand students and 
teachers in industry during the sum- 
mer months and by introducing exten- 
sion courses for men now in industry 
By the summer work, students will be 
enabled to defray their expenses at col- 
lege, obtain an insight into American 
industry and enable the executives to 

select men for future management. 
The Council of Mangagement Educa- 

tion, which has been formed, it was 
said, to become “a clearing house for 
all industrial and educational matters 
in the country, to promote the mutual 
understanding of the mutual problems 
of industry and the college, and to keep 
perpetual inventory of the educational 
needs of industry and of the ability of 
the colleges to meet these needs,” has 
opened temporary offices in the Drexel 
Building, Philadelphia, until headquar- 
ters are furnished in Washington. 

An annual appropriation of $100,000, 
entirely borne by American industry, 
has been made to carry on its work, 
which has been divided into two classes: 
First, to determine the field of service 
which each college can cover, and, sec- 
ond, to provide the college with all in 
dustrial data which may be utilized in 
forming undergraduate courses for men 
contemplating entering industry and in 
reaching the management men already 
in industry through extension courses. 

All of the courses and scholastic rec- 
ommendations, it was said, will be 
passed upon jointly by the Council of 
Management Education and the Ameri- 
can Council on Education before being 
forwarded to the institutions of learn- 
ing. Within one year, it is estimated, 
100 colleges will have included the ex- 
tension industrial courses and all will 
be provided with the industrial material 
upon which to base undergraduate work. 

ONLY SURVIVING WAR ORGANIZATION 

The council, acording to Dr. God- 
frey, is the only war organization which 
has carried operations into time of 
peace Nearly all of the educators 
back of the movement served in the 
Council of National Defense. When 
the armistice was signed these men de- 
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cided that the educational knowledge 
gained during the war at an expendi- 

ture of millions of dollars should not 
be lost. Accordingly, plans were set 

in motion to turn this information over 

to industry. A survey of the needs of 

industry was made under the auspices 

of the Technology Clubs Associated of 

the Massachusetts Institute of 

stitute, and J. S. Pearson, professor of 
production engineering, Drexel Insti- 
tute. 

The American Council on Educa- 
tion has appointed the following com- 
mittee as a permanent body to 
co-operate with the Council of Manage- 
ment Education: 

Trade Market Letters 
NEW YORK 

During the summer sales were at a 
low ebb, with a minimum of inquiries 
for new equipment. Recently, there 
has been an improvement, but good 
business can hardly be expected until 
after election. Machine-tool manufac- 

turers and dealers are receiving 
Technology. 

In the most extensive industrial 
survey ever made, executives of 
250 of the largest corporations in 
America agreed that increased 
production, decreased cost, iIn- 
creased stability and increased 
incentive were the most impor- 
tant needs. The convention in 
Philadelphia last spring met to 

discuss these needs. It was agreed 
by both college presidents and 
executives of America’s industries 
that the needs of industry can be 
met only through proper educa- 
tion, and plans were made for the | 
formation of the permanent Coun- 
cil of Management Education. | 

While the majority of Amer- 
ican industries are represented on 
the council, those having mem- 
bers on the executive committee 
are the railroads, public utilities, 
oil, textiles, mining, rubber, 
leather and shoes, paper, ma- 
chinery and cotton finishing. 

The executive members of the 
council appointed to represent 
their industrial group are as fol- 
lows: Railroads, A. W. Gibbs, 
chief mechanical engineer, Penn- 
sylvania Railroad; paper, Colonel 
B. A. Franklin, vice president 
Strathmore Paper Co.; 
utilities, H. B. Shaw, educational 
director, H. L. Doherty Co.; shoes 
and leather, Frederick B. Rice, 
president, Rice & Hutchins; min- 
ing, J. Park Channing, 
engineer; machinery and metals, 
Frederick H. Payne, Greenfield 
Tap and Die Co.; rubber, Dr. R.S. 
Quinby, service manager, Hood 
Rubver Co.; cotton finishing, J. K. 
Milliken, president, Mt. Hope Fin- 
ishing Co.; textiles, Albert Bige- 
low, Ludlow Manufacturing Co. 

The educational group includes, 

“Resolved 

Buffalo Builders’ Exchange Votes 
“Open Shop” by 108 to 1 

That this Exchange 
dorses the policy of open 
following reasons: 

Because we believe that absolute independence | 
of the individual to work or not to work, | 
to employ or not to employ, is a funda- 

be 
That on it depends and 

our whole social fabric and business pros- 
workmen 

mental principle which should 
questioned or assailed. 

never 

perity and that employers and 
should be equally interested in its defense 
and preservation. 

We believe in the right of individuals or 
their 

employees on the question of wages and 
corporations to deal directly with 

he reby en- 
shop for the 

more inquiries, but many are for 
future requirements. Plants con- 
templating additional equipment 
are asking for estimates, but are 
not closing orders as yet. How- 
ever, despite the small business 
transacted in heavy equipment, 
there is a large demand for taps 

dies, milling cutters, small 
drills and all tool attachments. 

The period of little buying 
- activity has enabled the manufac- 

turers to catch up with past 
orders on file and consequently 

We 

We 

public For 

conditions of employment without dictation 
or interference from any person or organi- 
zation not directly concerned 
believe that no individual firm or corpora- 
tion should be discriminated against be- 
cause of membership or non-membership in 
any organization 
believe in organization along the proper 
lines but are opposed to strikes, boycotts 
or any and all forms of intimidation or 
interference with the personal liberty 
granted by our form of government 
believe that no two men are created alike 
and that no standard can be set as a 
day’s work That there should be no limi- 
tation as to the amount of work a man 
shall perform other than the ability of the 
man himself and no limitation should be 
placed on the use of machinery, tools or 
material and no restriction as to the em- 
ployment of foremen or apprentices 
believe the principle of absolute closed shop 
is contrary to the principles of free govern- 
ment and conflicts with the rights and 
traditions of American citizenship We are 
convinced it deprives the individual work- 
man of all incentive to excel in his chosen 
calling and is productive of serious loss in 
time and output 
these reasons and many more which might 
be enumerated, we are unalterably opposed 
to a closed shop policy and pledge ourselves 
herewith to support the principle of open 
shop and to maintain in so far as it is 
possible open-shop conditions in the building 

deliveries have improved greatly. 
The railroads in the Chicago 

territory have been asking for a 
number of machine tools of all 
types, but the Eastern roads are 
still absent from the New York 
market. Recently, however, sev- 
eral tools were purchased by the 
Pennsylvania and the New York, 
New Haven & Hartford Railroads. 
The New York Central is reported 
to have a large list in prepara- 
tion which will be released 
shortly. 

The only feature of interest in 
the export market is the require- 
ments of the South American 
railroads. The railroads of north- 
ern Brazil will buy through their 
agents, Costa, Campos & Malta, 
of Sao Paulo, Brazil, about 
$1,000,000 worth of rolling stock, 
including much machine _ tool 

mining | now 
entire 

all the 

grain 
consequence, 

Club, 
Women’s Clubs 

industry.” 

operating ‘open shop” in 
clothing industry, the entire 

principal restaurants inal 

elevators, every machine 

In addition to the above, 

have endorsed and promised 
open-shop movement: Chamber of Commerce, 
Employers’ Association, Rotary Club, Kiwanis 

Conopus Club Buffalo Federation 

besides Doctor Godfrey and Doc- 

The following list of concerns, and groups are 
. Buffalo: The 

building 
trades, the eleven principal hotels of the city, 

| cafes, the 
entire street railway system, all the mammonth 

shop of any | 

the following organi- | 
zations composed of business men and women | 

support to the | cent for cars and 

equipment. Nelson Malta is now 
in New York arranging for the 
placing of this business. 

CLEVELAND 

The action of the Ford [lotor 
Co. in reducing its prices 30 per 

trucks has 
become the chief subject of dis- 

if cussion in the machinery and 
machine-tool trade here. With 
business virtually at a standstil! 

tor Capen, Dr. Frank Graves, 
dean of the school of education, Univer- 
sity of Pennsylvania; Dr. Charles 
Tilden, professor of engineering me- 
chanics, Yale University; Dr. David 
Tennant, professor of biology, Bryn 
Mawr College; Dr. Leigh Reid, pro- 
fessor of mathematics, Haverford Col- 
lege; C. L. Evanson, professor of 
engineering administration, Drexel In- 

Doctor Capen, chairman; Dr. Charles 
R. Mann, chairman of the advisory 
board educational training of the gen- 
eral staff, War Department; Frederick 
L. Bishop, dean engineering school, 
University of Pittsburgh; Park R. 
Kilbe, president Municipal University 
of Akron; Raymond Hughes, president 
Miami University. 

for the last three months, stil 
greater uncertainty as to the immediate 
future confronts the industry, leading 
machine-tool interests admit. The most 
significant development of the last few 
days is the difference in opinion as to 
what the price trend for equipment 
will be. 

Some manufacturers and distributors 
here admit that the trade is in for a 
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reaction in price. Still others assert, 
and these are mostly manufacturers, 
that there is no reduction in price in 
sight. 

The latter point to the fact that 
machinery equipment has advanced no 
better than 100 per cent above pre-war 
prices. They consider these 
modest, as compared to many 
lines, and also because raw n 
that formerly was bought for 3 cents a 

now commands a price of 10 
cents, while wages alone have doubled 
in cost to the producer. Moreover, 
these manufacturers point out that the 

increases 
other 

iaterial 

pound 

large equipment manufacturer cannot 
go into quantity production as does 
the automobile manufacturer for in- 
stance, which also cuts down the chance 
for lowering overhead 

Whether reduction would have 
any effect upon the industry, in stimu 
lating demand, is doubtful at this time. 
The fact of the 
hardly a house in 
trict that reports doing any business 

Small tools alone wanted 
—arbor machines, 
twist auxiliary 
part equlp- 
ment Fewer 
automatic-machine orders are being 

in the last four 
demand is 

eeneral manufactut 
most firms here 

attention to the railroads. 
the 

large 
their 

price 

matter is there is 
the Cleveland dis- 

seem to be 
presses, broaching 

attachme ts, 
and 

below 

drills, 
Punching shearing 

demand is normal. 

taken than ai 
years. Drilling-machine 
only With 

dowt . 

any time 

fair 
ing slowed 
turning then 

Against this 
announcement that 

irted to expand 

are 

uncertainty comes 
least five 

firms here have st: 
operations. 

CHICAGO 

Prevailing quiet in general business 
conditions has extended to the ma- 
chinery industry, to the extent that 
new business is probably about 60 pet 
cent of the average established for the 
first half of the veal The delivery of 
ony expected machines on back orde1 
continue and is of ifficient volume 
to keep sales accounts of good ylume. 
mome cance tor ot ioment nave 
occurred, pri pally in orders to the 
utomobile trade id while nh cal 

cellatio I 1 ‘ n he Cam of tit ilers 
depending lurgel' on thi ne ol n- 
dust imounted te irgere ire, 
no case has it seriously convenienced 
ny me, 
One other feature which right now 

tends to discourage buy ng’ is feeling 
of uncertainty in regard to the me- 
diate future of own busine n the 
} t of the prospective hb ‘ Hert 

n Chr o the Tee ! ! nat the pres 
ent p cuttin \ ( \ n read 
to disastr ] proportior a tT it its 
eff t i i ty uc! i t t ulate 
buying and put all manufacturing on 
a thoroughly sound basi 

The railroads present an encourag- 
1! feature for the m nine-t« ndu 
ti Several large list or Vn no 
buying has been done are still out and 
it i nown that requirements yet un 
listed ount to very considerable 
figure Rehabilitation of the 1 road 
hops n proceed, al t regardl 

AMERICAN MACHINIST 

of general business conditions, and this 
should be a prolific source of business 
in the near future. Current booking of 
new business has been too small in the 
past week to note demand for various 
definite lines. 

Collections are fair. Effort is 
quired to keep money coming in when 
due, but an encouraging feature is that 
a reasonable amount of effort is almost 
always productive of results 

re- 

———_— 

The Future Course of Business 
Curtailment of manufacturing and 

merchandising activities was inevitable 
changes were radical in 

On the other hand, slowly 
business 

while 
character. 

price 

declining prices require that 
be carried on cautiously with careful 
thought to the long future, but do not 
preclude sane and conservative opera- 

Unwillingness to face the facts 
hope of a return to another 

rapidly rising prices, and 
failure to admit that new working 

must be found, not only react 
on the individual interests involved, but 
on the entire business community. 
Fortunately, the facts have been recog- 
nized by many interests, but in some 

failure to do so is handicapping 
business. 

The United States is in 
able position than any other country in 
the world. If a mutual basis for trans- 
actions is found in the immediate fu- 
ture, labor will be kept reasonably well 
employed, and manufacturing, commer- 

tions, 
in the 
period of 

basis 

lines 

a more favor- 

cial and financial operations will be 
maintained at a healthy level. Delay 
in finding such a mutual basis is not 
only unwise but it might well result 
in entirely unnecessary industrial, finan- 

] cial and social disorganization. 

INTERNATIONAL CONDITIONS 

The condition now prevailing in the 
United States of declining prices and 
of consequent hesitation on the part of 

manufacturer 
in every 

he buyer, whether he be 
( ultimate consumer, prevails 
mportant country ot the world. The 
British textile industri have felt not 
only a slackened do lemand, but 
the effects of curtailed buying in dis 
tant markets, espe illy India The 
poot, shoe ar leather industries of the 
United Kingdom are now in a state of 
tagnation Extreme lullness in the 

mart reported main commod 
ople susin in South 

as dull The 
of com 

idely scat 

from Cor i 
Africa is likew 

ituation 18 a matter 
Ports as w 

se reporte | 

mon knowledg« 
tered as the Piraeus and Barranquilla 

ré congested witl good bought in 
rge quantitrl it the flood-tide of 

postwar prosperity. These goods must 
now be handled on over-burdened rail 
ways, in markets disposed to be critical 
of prices 

If the business hesitation now 
lent in the United States 
liarly an American condition, a quick 
return to a of activity could 
be anticipated. An adjustment of in- 
ternational trade, however, will require 

Ame? 

preva- 
were pecu- 

condition 

a long period for its completion 

ican business must depend primarily on 
domestic demand, with the expectation 
of a fluctuating and uncertain foreign 
demand. 

MANUFACTURES 

Pig-iron production in August 
reached the highest point since Feb- 
ruary, 1920, being 3,147,402 gross tons. 
Steel ingot output as reported by com- 
panies producing a little less than 85 
per cent of the total was 3,000,432 tons, 
the largest amount since March, 1920. 
The wool manufacture continues to 
operate on a restricted basis. On Aug. 
2, about 50 per cent of wide looms and 
woolen spindles, 37 per cent of the 
worsted spindles, and about one-third 
of the combs and cards were idle. 

Curtailment of operations by automo- 
bile manufacturers has resulted in 
corresponding reduction in the activity 
of tire manufacturers. The 
demand for tire fabrics is an important 
factor in the lessened activity of the 
cotton mills. Cotton consumption fo 
August was 483,193 running bales, as 
compared with 525,405 bales for July. 
Commerce Monthly. 

lessened 

Norton Co. Holds Sale Conference 
The Norton Co., Worcester, Mass.. 

held its 1920 sales conference from 
Sept. 138 to 18. While the conference 
was held mainly for the promotion of 

there was much time spent for 
entertainment. All of Wednesday was 
devoted to golf, baseball and a sheep 
bake. On the other days there were 
dinners, boat races, dancing, ete. 

Round-table discussions, practical 
demonstrations of new machines and 
talks, kept the conference busy. “Past 
Accomplishments and Future Possibil- 
ities,” by Charles H. Norton, contained 
a clear and interesting analysis of cy!- 
indrical grinding problems. The 
of the conference was devoted to com- 
pany business. 

sales, 

rest 

S. A. E. Winter Meetings 

The Society of Automotive Engineers 
vill hold three important meetings dur- 
ing the coming winter. The first of 
these will be a motorboat meeting on 
Dec. 4, and the second, the annual meet 
ing from Jan. 11 to 13; both of these 
will be held at New York. The third, the 
Chicazo truck and tractor meeting, will 
be held on “eb. 2 at the Morrison Hotel. 

nm 
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Condensed-Clipping Index of Equipment 

Patented Aug. 20, 1918 

Indicator, Speed, Hasler 4 S| = 2 Le = 3 = e & Q a ~ "1 a = ' — = é 
| 

Millholland Machine Co., Indianapolis, Ind i C. H. Boulin, 82 Duane St., New Yor 
“American Machinist.” Sept. 9% 1920 ; “American Machinist,” Sept. 16, 1920 

| 

| This instrument will count 
The number of speeds anid ! speed during a period of three 

feeds have been reduced _ to ' seconds, no watch being needed 
conform to those more fre- ! as the timing is obtained auto- 
quently used in actual prac- ! matically. Pressing the large 
tice. Specifications: Three button at the top. starts the 
sizes, Nos. 3,4 and 6. Capaci- | echanism. Afterrunning forthree 
ties given respectively: Au- ! seconds this connection i ,uto- 
tomatic chuck capacity, 1%, { matically broken, the hand re- 
1§ and 24 in. round. Hole in i maining in the reading position. 
spindle, 121/32, 21/32 and t The inds may be brought back 
2§ in Diameter of swing, to zero by pressing the smaller 
over turret slide, 6, 67 and 8 ; button. The figures in the outer 
in. Length that can be turned, ! circle represent revolutions per 
8, 10 and 14 in. Diameter a : ! minute: those in the inner circle. 
of swing over bed, 163, 18% and 213 in. Diameter of swing over ) yards per minute. When finding the speed in yards the small 
cutoff, 74, 9 and 11 in. Countershaft speed, 345, 306 and 283 r.p.m. | Wheel shown is used Speeds up to 10,000 rp.m. or 1,0! vd 
Net weight, 2,250, 2,900 and 3,500 1b Weight crated, 2,500 ' ' per minute can be counted. The case is made of aluminum and and 4,000 Ib. Weight boxed, 2.850, 3,500 and 4.600 pound the instrument weig} less than 10 oz. 

Furnace, Melting, Revolving Boring Machine, Horizontal, Changes in Lambert 
Monarch Engineering and Manufacturing Co., Baltimore Ma Carroll Foundry and Machine Tool Co., Luecyru Ohio 

“American Machinist.” Sept. 16, 1920 “American Machinist,” S« 16, 19% 

This furnace is a development 
of the company’s Simplex type 
it is non-crucible and revolves The Lambert horizontal boring machine formerly built by the 
continuously during melting It Lambert Machine and Engineering Co., Cleveland, Ohio, ar 
is motor-driven, but a handwheel described on page 270, Vol. 49, of the American Machinist \ few 
is provided for a limited amount changes are announced as follows: The number of feeds of bot 
of hand rotation. lhe burner is boring bar and the table s been increased from sixteen to 
at one end; charging, SKIMMmMIng thirty-two iEextra attachments, including an auxiliary table 8 in 
and venting of gases tuke place x 4 ft a circular table with or without worm feed. and a star 
at the other end. fhe furnace feed facing-head having a range from 0 to 3 ft.. can be furnished 

s designed for the melting of In addition to the above, the machine can be arranged for motor 
metals for general casting work drive throug 1 silent chain 
for disposing of foundry refuse 
such as slag, grindings and 
washings, ete. It is also mad 
with double chamber 

Shaper, 16-In. Stroke, Improved Luihe, Turret, Automatic, “No, 5” 
Greenwood & Batley, Lid., Leeds, England \lfred Herbert, Ltd it Dey St... New York 

American Machinist” (European Edition), Aug. 28, 1920 Ameri Mac ist,” Sept. 25, 1920 

This machine is claimed to have r r —_—_ — 
quick-return motion to the ram \ rut 

of 2 to 1, with a uniform cutting ure atic ‘ | 
speed i telescopic screw elevat- } mi 3 t 
ing geur to the table an im- it { e 5 { S 
proved method of adjusting posi- ns M 1 oO l 
tion of ram improved lide to 5 182 Maximu rs n 
tabk giving extra long = cross i ¢ s 6 in. |} n le to 
traverse, etc The ram has bear- ‘ rret ma 1 
ing slide 29 «it long im the ! mu S ‘ loo! 
column screw-adjusted strips ‘ { 
take up wear. The drive is through le f wor | 

four-speed cone double gearing ! rn 
nd link motion Which gives i el " ' yn 

‘ight speeds to the rat i ow 4 Spr x pull j ! n < 
olholders will take tool steel of itiv ( l » 4 I 

1 x g-i section The tabl is } ! } 6 64 we 
6 x 12 x 144 in. and has planed | S.A des, 4 6% f 5 the | r spac f 

T-slot The machines will key- ? I ft \ roximut net, 8,500 l 
vay a shaft up to 24 in. in diam f ft 

eter Power required, 33 hp floor space, 6 ft. 6 in. x 3 ft 
net weight, 2,880 Ib 

Shaper, Portable, “Damerell" Slotting Machine, 20-In, 
Whitcomb-Blaisdell Machine Tool C Woreester, M 3 es M ne Tool Wor Media and Edgewood Sts., Phila- 

“American Machinist Sept 192 
“A I Machinis t 1920 

l i 

This machine has been de- fro ) co ! f 
signed for truing up drop-ham- ty re t ! 
mer parts It is distinctl 4 | ! t { 
draw-cut shaper, is made in tw ‘ ! i 
Size asd : motor driven it \ 
is cleimed that the ram will stop ete 
in reverse within § in. without ced 
over-travel, allowing the tool to Q ! I 
eut close to corners and shoul- I > 1 
ders. The horizontal feed can t t 
be operated either by hand o , f t | 
automaticaily, while the vertical t reul 
feed is by hand Specifications o 1 ! l 
Small size. Capacity, will plane 48 x 48 in. horizontally and 8 ir t irrie n specifica tiol 
vertically, Large size Capacity, will plaer 66 x 66 in. ho! Spree four. 8 t f trok« ! 
zontally and 8 in. vertically. Motor, hp. for both sizes Speed minute wit t motor 

tting stroke, 20 ft. per minute; return, 40 ft. per minute or, Sf 12 stroke 

« ! ft M 10 hy I lo« J 
6! rt l f ! 

Clip, paste on 3 x 5-in. cards and file as desired 
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. —— - NS Prepared Joint Electric Cast-Iron Pipe, fj ————— ~— . _—___———- 8 — American Cast Iron Pipe Co Birmingham, | \ ~ i 
ld Ala Booklet, pp. 40, 6 x $3 In The com- ° bad 

Trade Catalogs pany's prepared joint electric cast-iron pipe 1 New Publications described in tl booklet; also its manu- }| , . ohgr . : Ar inpeote UL = lac ? - ry i pecifica lA = — _—____—. 
Core Drilling. Su van Machinery Co 

a ee ' > South ichigan ‘ ro ! 
Machine Fools. i toionm © a ¢ ' “ cantata —_ - —- a - £A —_ Spot and Are Welding. By C. H. A. Hornor 

New York a SIX aus vse , ae purpose of th hooklet is to remind engi- Two hundred ninety-six 54 x Tj-in 
= or ‘ ‘ ter kind of printing tv] og I ers mining compan ‘ ind capitalists of pages 61 illustrations, 20 table oa Bound 
~~ ts. press work and paper are all the facilities of this comp for under in dark blue cloth boards. Published 
one } — “> 3 the compal rpose taking mineral prospecting and test boring by J B Lippincott Co., Philadelphia 

i show the types of machine too ectric contracts of all sorts w t Sullivan ne London —_— 
traveling cranes mall too vi ¢ es liamond core drills This book deals largely with spot and 
ath i manminatures and 0 oho ean are welding as applied to ship work Some 
waicn wl ‘" oe voted to B Machine for Setting Adjustable Snap _ interesting tables are given showing tests 
eee et lemen af te Gemmanys Yas Gages. Prospectus No. 256. Societé Gene- on spot welded ship plate. The appendix 
-—¥. works. ' and med ! diploma oise D'Instruments de Physique Geneva, contains lessons in arc welding of uSe to a. it - ga cy : reion ey Switzerland Golden Co 105 Lexington beginners awarded | t , Ave New York. U. S. agent [Illustrated The various chapters deal with materials 

po Ons cir ir describing machine for setting ad- electric-welding Systems spot welding 
. justabk nap gages The accuracy of set demonstrations of heavy spot-welding, gen- 

Standard Buildings. Pru S oO ting made on the machine is within 0.0001 eral applications of arc wetding, discussions 
Youngstown, Ohio Catalog, pp. #5, 53 X nel on are welding, the arc welder, the all 
11 n This catalog descri fruscon Pe welded ship, theories of electric welding 

andard buildings and t vhat users of Kyerson Machinery Quarterly. Jose ph T. These chapters are followed by ap- 
these buildings have to iv. giv t Wice Ryerson & Son, Chicago, II This is &@ pendixes I to VII . 
range of their use ina t how to select sixty-four é book giving condensed in- 
a standard building It fu illustrated formation covering the Ryerson line of 

ua inery and equipment While not in- Grundlagen des Kunstfluges. The Technic 
Human Nature and the Factory Building. nded as a complete Ryerson machinery of Flight. Fundamental principles of Wesemnnens Steel Co Tounsstow! — italog. each issue endeavors to display a the urt of flying _ By Professor Arthur 

Catalog, pp. 16, 84 x 1 T") catalog representative line of equipment including Proll S22 pp., 5§ x 9 in.; 95 illus 
vrofusels llustrated howing Various ne rr more machine toc f each of the trations and diagrams Published by 

-. m4 mare | senate entea he oht iriou classes wit complete description R Oldenbourg, Munich and _ Berlin, 
cree ind specificatior Germany 

The book, which contains an adequate 
treatment of the theory of flight, is written 
not only for the student of aeronautical 

: TES . 9? Science but has its value also in the hands 
DOMESTIC EXPORTS FROM THI ITED STATES BY COUNTRIES, DURING JULY, 1920 of a designer A good deal of attention is 

METAL-WORKING MACHINERY given by the author—while discussing the 
important mathematical formulas and laws 
—to pointing out their practical usefulness, 

Sharpening thereby placing many valuable suggestions 
Other and in the hands of airplane designers 

Machi Grinding All The book is divided into fifteen chapters 
‘ mtric Lathes Tools Machines Other of which The horizontal potential current: 

491 492 493 495 aerodynamics of the profile air currents: 
Beleiu: $5.502 $30.633 $10.748 $17,702 action of the air whirls on supporting 
ioe 3 808 550 1,193 planes and their relative influence; repre- 
ar ee 2.023 50 11,852 sentation by means of curves of the elements 
ania 67,767 115,115 72,809 722,943 of flight; practical suggestions for the de- 
‘see 5612 90 sign of airplanes and experimental flight 

tals 14.452 23.715 14.248 are the features of the work The book 
is 3,050 18,854 1,075 1,350 is well illustrated and is a valuable addi- 

3017 1.487 1,004 tion to the literature of aeronautical engi- 
1 Danzig 3,429 neering 

200 
‘ ‘ 28.1 3¢ 401 4.249 
fuss irope 2,700 aia ———— 
in alata 16,354 4,873 5,004 18,412 5 — == 
~ 1.554 14.659 6,094 a F ° - . 
sweden. 2932 802 " rthco Meet oe eee i 149.846 198.046 153.162 422.7% O C min ee 1n S 
Seotlanc 9.578 100 2, = = — 
Ir ~i 873 * “8 Conade 69.162 174,931 36,517 268,043 
Conte, Dion 7 2! The \merican Foundrymen’s Associa- Guatemala 4,475 361 19 a tion will hold Ss annual convention i lor g 939 74 75 a i ( S i al am Honduras oe exhibit it Columbus, Ohio, up to Ocet. 
Nicaragua © : 9. It started Oct. 4 Cc. E. Hoyt. 1401 
Panama 697 1,085 - Harris Trust Buildnig Chicago, Ill . Salvador 175 65 73 45 ane , ug, 11cago, . B 
Mexico 20,238 10,016 1,973 na oe: 
Newfoundland and Labrador 15 1,275 
Barbad - os : ™ 40 11 The 1920 New York Electrical Show 
Rete 8 320 500 2,538 Grand Central Palace, held from Oct. 6 
etoile miel Cigtiai 67 will ene on Oct. 10. 
Cuba 8.925 21,475 1,238 6,021 
French West Indic 175 The Standardization Conference of the 
1) in Repul 0 oo ae 32 - National Associatior of Purchasing Agents Argent ‘ 6,767 17,598 259 12,951 will be held at the Congress Hotel, Chicago 
B \ 950 2,154 Ill., on Oct. 9 
tans 2R1 14,268 1,512 70 
Chile 734 999 274 8,94] +. on . $ 

: 25 1.233 10 2 167 An exposition of 1 S. manufacturers at 
; —_ 333 Buenos Aires, Argentine Republic, S. A 
Reith G 19 has been arranged for the month beginning 
he i 4430 2.535 2.157 8728 Nov. 15 Information can be obtained from 
Sadao 399 14 860 the American National Exhibition, Inc., 
a sae 184 823 316} Bush Terminal Sales Building, 132 West 
c} 19 53 7. BRE ag ooR 869 42nd St New York 
kK w 110 
Ch 252 615 The Federated American Engineering So 
Britis! 14.3600 112,114 6.406 92,467 cieties will hold ts first meeting at the 

site S emé »,927 273 345 Hotel New Willard, Washington, D. C., on 
Or} British East Ind 855 17 254 Nov. 18 to 20 inclusive 
Dutch East Indie 7, 8% 4,078 2,080 9,017 

» if 7 
Hongkong oat » ces 34 ast 193 Lh. The National Machine Tool Builders’ 
Japar bs seni 28 . Association will hold its 19th annual Fal 
I rkey \ es 10.30 4042 6579 Convention at the Hotel Astor, New York 
Au tralia ye a’ sce 1344 ; 704 City, on Thursday and Friday, Dec. 2 and 
New Zealand , ed 46 . 089 3, 1920 ©. Wood Walter, care of the asso 
Ph a I ' 1 7,45 071 383 7087 ciation’s offices at Worcester, Mass : 8) ‘ i { / , » ‘ ’ ‘ - - 
Brit ch West Africa 6090 6«(“Secretary 
British South Africa 60 738 3,651 14,041 
Canary Island $5 The 1920 annual meeting of the Americar 
British Fast Africa _ 450 . Society of Mechanical Engineers will lb: 
French Africa 2,407 403 held in the Engineering Societies Building 
\lorocco 337 7 29 West 39th Street, New York City, from 
Portuguese Africa - ar Dec. 7 to Dec. 10 | ryt 175 

, 542.175 915,074 396,246 1,823,097 The Society of Automotive Engineers will 
hold its annual meeting on Jan. 11 to 13 

— — ———_ Inclusive at New York 
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Condensed-Clipping Index of Equipment 

Patented Aug. 20, 1918 

Grinding Machme, Cuttee, Engraving 
George Gorton Machine Co., Racine, Wis. 

“American Machinist,” Sept. 23, 1920 

The abrasive-wheel is direct- 
driven by a small high speed 
motor incorporated in the ma- 
chine. “ The motor is of the 
universal type and can be used 
with either d.c. or ac. current 
Motors can be furnished for any 
desired voltage The tool to be i 
ground is supported in a _ sleeve | 
which holds it identically as it 
is held in the engraving ma- 
chine, the sleeve being provided with indexing means fo! 
determining the cutting angle The tool carrier has a grad- 
uated swivel-base so that the tool can be presented to the wheel 
at any angle desired. The regular equipment includes an attach 
ment for grinding the point of the stylus used in connection with 
the master plate on the engraving machine, also a holder for 
the truing diamond Weight, 75 Ib. 

Pyrometer, Optical, “Wedge” 
Rohde Laboratory Supply Co., 17 Madison Ave., New 

“American Machinist,” Sept. 23, 1920 
York. 

The instrument can be used whenever 
the object to be examined shows a dis- 
tinct coloration due to heating. It is 
claimed that size or distance of the 
object does not affect the reading. The 
instrument contains an achromatic tele- 
scope, the objective of which focuses the 
image of the heated body on a movable, 
dark-glass prism. The observer views 
the image on the prism through the eye 
piece, exterior light being shut out by a 
shield. The prism, which can be moved 
across the field of vision by means of a 
rack and pinion, is moved until the proper 
thickness of glass is interposed to just 
shut off the light emitted by the heated 
body At this point. when the image 
disappears, the temperature of the heated 
body can be read under the pointer on 
the scale of the instrument. The pyro- 
meter can be furnished in three standard 
types to cover ranges of 400, 650 or 800 

“a Prilling Machine, 20-In., “No. 5 
Frontier Machine Tool Co., Inc., 128 Lakeview Ave., 

Buffalo, N. Y 
“American Machinist,” Sept. 23 1920 

An important feature of this machine 
is the double column The rear column 
is intended to counteract the effect on the 
column of the upward thrust on the spindle. 
Specifications: Table diameter, 17 in. 
Capacity up to 14-in. drill Distance be- 
tween table and spindle, 26 in. Distance be- 
tween spindle and base, 384 in Vertical 
travel of table on column, 24 in. Hole in 
spindle, No. 3 Morse taper Number of 
speeds, 8, with use of back gear Feeds: 
0.005, 0.015, and 0.030 in. per revolution 
Floor space, 15 x 48 In. Weight; net, 635 
lb; erated, 700 Ib.; boxed for export, 950 
pounds, 

Exhauster Attachment, for Surface Grinding Machines 
Abrasive Machine Tool Co., East Providence, R. L 

“American Machinist,” Sept. 23, 1920 

The exhauster is equipped with S-K-F 
ball bearings and aluminum fan running 
it 4,000 rp.m It is connected with the 
aluminum dust collector on the wheel 
hood by means of a large flexible wire- 
nsert rubber suction tubing. The wheel 
dust is drawn in through the flexible 
tubing, and forced into the centrifugal 
drum attached to the rear of the machine. 
where the dust is separated and deposited 
at the bottom of the cone. The claim is 
made that this exhauster is more eco- 
nomical in many cases than a central 
system because it is not running when 
the machine is idle. 

Clip, paste on 3 x 5-in. cards and file as desired 

Cluteh, Friction, Duplex 
A. Mill Clutch Co., 2116-20 Colerain Ave., Cincinnati 

“American Machinist,” Sept. 23, 1920 
Ohio 

Contact is made by means ot 
both an expansion frictio ring 
and two side plates, so that all 
of the surface available for fric 
tion inside of the case is util 
ized When the clutch is oper 
ated, the ring engages first and 
then the side plates. thus secur 
ing a jerkless grip on the rotat 
ing shaft The case is said to 
be perfectly dustproof and capa 
ble of holding oil for a long 
time The clutch is especially 
adapted to hig speeds can 

and disen 
idjusted for 

Riveter, Close-Corner 
Baird Pneumatic Tool Co 

“American Machinist,” 
Kansas City, Mo 

Sept. 23, 1920 

This riveter is a_ special 
machine and, as its name im- 
plies, is intended for work in 
extremely close corners where 
riveting by a hand hammer is 
impossible It is claimed that 
in this riveter, a pressure of 50 
tons is exerted on the dies and 
that ,,-in. rivets can be driven 
cold. 

Babbitting Fixture 
Oo. A Bremer Co 

American 

99 Division St., Burlington, Iowa. 
Machinist,” Sept. 23, 1920 

This babbitting  fix- 
ture is used for rebab- 
hitting bearings of con 
necting rods up to 12 
in. in length, center to 
center, and any bors 
from 4 to 23 in It is 
intended for the use of 
the garage repair shop 
The bearings may be 
babbitted either while 
in the rod or when re- 
moved The claim is 
made that very little 
scraping is required to 
make a perfect fit on 
the crankshaft. This fix- 
ture is supplied with four wooden arbors, 1}, 14, 1% and 2 in Its 
shipping weight is 15 lb. The same concern manufactures a speciay 
metal-arbor fixture for Ford connecting rods, the weight being 8 Ib 

Grinding Machine, 10-In., Type “B” 
Norton Co., Worcester, Mass 

“American Machinist,” Sept 1920 

— 7 
The manufacturer an- 

nounces a grinding speed in 
this machine 200 per cent 
faster than he has attained 
before The machine is self- 
contained. The drive is from 
E ) motor mounted on 
the machine. The machine 
swings an 18-in. wheel with 
a face width of 23 in.. though 
wheels 6 in. wide may be used. 
The spindle runs 1,300 r.p.m. The table traverse has six work 
speeds ranging from 10 to 36 ft. per minute and a separate very 
slow speed for wheel truing The headstock has six rotative 
speeds ranging from 53 to 167 rpm The floor space required 
is 16 ft. 3 in. x 7 ft. 2 in. and the extreme height is less than 
5 ft The approximate net weight complete, with motor is 
11,000 Ib The machine, as built at present, will swing work up 
to 10 in. in diameter and will take 72 in. between centers 
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"THE WEEKLY PRICE GUIDE 

opacae hE IRON AND STEEL 

PIG IRON—Quotations compiled by The Matthew Addy Co.: 
CINCINNATI On 

Current Year / go 
No. 2 Southern $46.50 $30 >> 
Northern Basic 51.30 27.55 
Southern Ohio’ No. 2 48.50 28.55 

NEW YORK—TIDEWATER DELIVERY 
2X Virginia (Silicon 2.25 to 2.75) ss e06anes 57.12 32.40 
Southern No. 2 (Silicon 2.25 to 2.75).......ceeee: 52.10 35.20 

42.004 45.00 
BIRMINGHAM 

No. 2 Foundry 

PHILADELPHIA 
Eastern Pa., No. 2x, 2.25-2.75 sil 2 249. 00-30. 00 
Virg i No. 2 0. 00" 33.10 
Basi ats >| OOF 26.75 
Grey Forge 48 00* 26.75 

CHICAGO 
eh rn Pe Le caeeaeenesebe 47.00 26.75 
No. 2 Foundry, Souther 48.67 28. of 

PITTSBURGH, INCLUDING FREIGHT CHARGE FROM VALLEY 
No. 2 Foundry 49. 56 28.15 
Basi 48.96 27.15 
Bessemer 51.96 29 35 

MONTREAT 
Silicon 2.25 to 2.75% 43.25 
* F.o.b. furnace t Delivered 

STEEL SHAPES Ihe followin t pric per 100 are tor ructural 
shapes 3 in. by } in. and la eger, and plat } in. and heavier, from jobbers’ ware 
houses at the citi named 

\ ( t Chic 
(ine (by { 

Curr \ ( rrent Ve { rrent Ve 
\ \ A ge \ 

tructural pes $4. 58 $4 4] $3.47 $3.44 $3 7 $4.08 $3. 47 
Soft ba 4 73 4¢ 3 37 4.50 3.27 3.98 3.37 
Soft steel pe 473 4 62 3} 37 3.27 3.98 3.37 
Soft steel band 6.43 6. 32 4 07 6.25 
Plates, } to lin. thick 4.78 4.67 + 67 3 64 3 57 4 28 3 67 

BAR IRON—Prices per 100 Ib. at the places named are as fol) 
Current r Ag 

Mill, Pittsburgh $4.25 77 
Ware vew York 4.57 37 
Ware! e, Cl and >». Ba 27 
Warehouse, Chicago 4 1? 3 37 

SHEETS—Quotation ! nts per |] lin variou ties fror arel 
also the base quotations f 

| v Yor 
Ag | t) 

Blue Annealed Pitt } Current \ Ago ind Chicago 
No. 10 3 55-7 00 7.23 8.00 4 57 Rg 10 7 o 
No. 12 3 60-7 O05 7.28 8 a 2 8 | a 
No. 14 3 65-7 10 7.338 I 4 67 g x g 00 
No. 16 3.75-7. 20 7.43@ 8.20 4.77 8 + a 10 

18 0 470 ( { 80 8 70 7 
os. 22 24 4 25 4 8 4 & 8 75 7.18 

No. 2¢ 4 30 ¢ 8 ) 4( 8 Rf 7 23 
No. 28 4 i if & 90 7 

o 4 71 0 7 rf & 
‘ 1? 4 }t yf 8 Q - { 
‘ 14 4 80-8 ( B5 , if R 45 

! 0) " 4 o( ‘ > ) R 7 
No ra 4 ? } >» 05 9 ) ; 
No 4( 7 | 4 > 7I 0 
No a > Ji > of ) 2 f 
Acu sar eity heet purt ! } l Per ( ‘ meled 
Automobile sheets are unavailable except in fugitive instances, when 
prices are 9.45c per Ib. for No. 16; 9.50 for Nos. 18 and 20, and 9.55c for 
Nos. 22 and 24 

COLD FINISHED STEEL— Wareh i 
. \ o } 

Rou afti crew stock, per 100 
bas $ $5.90 $6 Ot 

Flat nad hex 100 It 
bas 6.8 6 4 6 5 

DRILL ROD—Di ints from list pri re as follows at the 
| ( 

New Yor 
Cleveland »f 
“hicavo >f 

NICKEL AND MONEL METAI Base pri in cents per pound F.O.! 
Rayonne, N. J 

Nickel 
I 4 
bo le« ‘ 4 

Monel Metal 
Shot and blocks............- 35 Hot rolled rods (base)....... 40 
Ingots 38 Cold rolled rods (base) 5¢ 
Sheet bar 40 Hot rolled sheets (base)..... 55 

Special Nickel and Alloys 
Malleable nickel ingots 42 
Malleable nickel sheet bars 47 Hot rolled rods, Grades “A” and “‘C”’ (base) 60 
Cold drawn rods, grades “A” and *'C”’ (base) 2 
{ opper nickel ingots 45 
Hot rolled copper nickel rods (base) 54 
Manganese nickel hot rolled (base) rods “*D”’ low manganese 62 
Manganese nickel hot rolled (base) rods ‘*D”" high manganese 67 

Domestic Welding Material (Swedish Analysis 
lots sells as follows f_o.t ew York 7s, 8ic 
Dx esti ron sells at 12 per Ib 

MISCELLANEOUS STEEL 
from warehouse at the places named: 

New York 
Current 

Openhearth spring steel (heavy) 7.00 
Spring steel (light) ome cone 10.00 
Coppered bessemer rods 9.00 
H p steel 6.68 
Cold-rolled strip steel : 12.50 
Floor plates : : 6.91 

WROUGHT PIPE—The following discounts are 
on the Pittsburgh basing card 

per 
r wire in 100-II \—Weldir 

, 7ic Ib 8 *) to 3, 

Che following quotations in cents perpoundare 

Chicag« 
Current 

Cleveland 
Current 

8.00 9.15 
11.00 12.50 
8.00 6. 86 
6.50 5.43 
8.25 11.00 
6.00 6, 88 

to jobbers for carload lots 

BUTT WELD 
Steel Iron 

Inches Black Galvanized Inches Black Galvanized 
i to3 54-573 41)-44 H 5}-251% +1h-11 

; 19)-291¢ 13-14 
i to I 24) -34)' 8 -18}° 

LAP WELD 
2 47 -50 34) 38 1} 
2) to ¢ 50 -53 37\-—41 FE 
7 to l2 47 -50 333-37 2 20:-—28 61-14 
13 tol4 371-41 41 to6 22\-30 91-173 
15 35 -38 2: to 4 22\}-30 9\-17) 

7 to l2 19-27) 61-14 
BUTT WELD, EXTRA STRONG PLAIN ENDS 

} to I 52 -55} 391-43 >to | 241-34 93-19 
2 to 3 53 -561° 40: -44 

LAP WELD, EXTRA STRONG PLAIN ENDS 
2 45 -48 331-37 I} 
Zito4 48 51 561-40 l 
4) to 6 47 -50 51-39 2 215-29 81-1¢ 
7 8 43 -46 29! -33 2} 4 23'-31 11i-19! 
) to i2 38 -41 24 28 4\t ) »2 0 10 18 

Ae g 14 2? ) in 
9 to 12 1-17 ) 2 

New Yor ( el ( 
Bla Gal | Gal | ( 

}to3u teel butt welded 38 22 ) 30) 14°. 40 4 30 
2) to6 teellap welded 33 18 4) 2¢ 0 40 37 7 

Malleable fitting Oo Ray ( banded, fr New Y ‘ ¢ 
I 4 ( tir t ] 4 

MISCELLANEOUS METALS—!" j New York quot 1 
I ind, in irl 1 lot 

( Month Ago Y A gc 
( lytic 18.50 19.00 22.50 
| ts 44 ) 49.00 56.50 
I 8.50 9 50 6.25 
Z 8.50 8.35 7.60 

ST. LOVIS 
DOGG... setdevennebances ced 8.00 8.90 6.00 

= 7.70@ 8.05 7.70@8. 40 7.15 
places named, the foll n cents per 1 prevail, f | 

N 4 Yor ( l } i ( hi 
Cur Mont! Year Cu \ Cur- \ 
r \ \ rent \ t \ 

Cor ! ts, bas 29.50 33.50 33.50 34.00 35.50 36.00 
( t re (carload 

) 31.25 1.25 0.75 29 00 30 50 29 00 2? f 
| t 28. 5f 28.50 00 36.00 33.0 27 » 28 00 

' 33.00 33 00 00 34 00 39 O00 34 ) 37 
Solder (half and half) 

( lots) 35.00 38.00 45.00 40.50 41 00 38.00 38 
Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and heavier 
ld 2 polished takes 5c. per sq.ft. extra for 20-ir idths and und over 20 

7 

BRASS RODS—1 llowi ju ire for | I d 
r arehouse net extra 

Current One ¥ A ge 
eT Te ee eee 25.00 24.0 
ei Se ee eee 27.00 28 00 7 
Cleveland 27.00 29.00 
‘ in 0 27. 
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ZINC SHEETS—The following prix ents per pound are f.o.b mil 
less 8%, for carload lots ae 12.50 

- ; Warehouse — 
In Casks—~— Broken Lots 

Cur- On Cur- One Year | 
rent Year Ago rent Ago 

2 ee 15. 30 12.50 14.70 13.00 
keer 14. 00 11.50 14.50 12 50 
Chicago 15.00 16.50 15.00 16.00 

ANTIMON Y—Chinese 
spot delivery, duty paid 

and Japanese brands in cents per pound, | in ton lots for 

Current One Year Ago 
New York..... irae bated, Get eeeRneawnen 7.25 9.50 
CIE, ous Cc n wine obec cueckesnewauncewns 9.00 9.75 

OLD METALS—The follov »wing are the dealers’ purchasing prices in cents per 
pound: 

— New Yor! —_ 
One 

Current Year Ago Cleveland Chicago 
Copper, heavy, and crucible ais 15.00 17.00 14.00 15.00 
Copper, heavy, and wire eee 14.00 16.00 13.50 14.50 
Copper, light, and bottom 12.50 14.00 12.00 13.00 
Lead, heavy 7.00 4.75 7.00 7.00 
Lead, tea >. 00 3.75 4.00 6.00 
Brass, heavy 9.50 10.50 10.00 14.50 
Brass, light 7.00 7.50 7.00 8 00 
No | yell yw brass turning 8.50 10.00 7.50 8 00 
Zinc. >. 00 5.00 4.50 50 

ALUMINUM—The following prices are from wareho at places named 
New York Cleveland Chicago 

No. l aluminum, 98 to 997 liy ,in 
ingots for remelting -15 ton 
lots), per Ib $33.00 $33.00 $33.50 

From warehouse sell as follows in cents per pound, for ton COPPER BARS- 
lots and over: 

Current One Year Ago 
IS RE I 8 Di eee 38.00 32.00 
Chicago 29.00 31.00 
Cleveland 34.00 35.00 

BABEIT” Tr ME T AL -W are “he suse price per pound 

—New York — —Cleveland— —— Chicago — 
Cur- One Cur- One Cur- One 
rent Year Ago rent Year Ago rent Year Ago 

Best grade 90.00 90.00 54.00 70.00 60.00 60.00 
Commercial.. 50.00 50.00 20.50 16.50 15.00 13.00 

SHOP SUPPLIES 

NUTS—From warehouse 
yunt is deducted from list 

at the places named, on fair-sized orders, the following 
an 

— New York — — Cleveland _ Chicago ~ 
Cur- One Cur- One Cur- One 
rent YearAgo rent Year Ago rent Year Ago 

Hot pressed square. + $6.00 $1.50 List net $2.25 +115 1.85 
Hot pressed hexagon + 6.00 1.50 List net 2.25 +1.15 1.85 
Cold punched hexa- 

gon.. + 6.00 1.50 List net 2.20 +115 1.30 
Cold punched square 6.00 i. 50 List net Zz a2 +1 15 1.30 

Semi-finished nuts, % and smaller, sell at the following discounts from list pric: 
Current One Year Ag 

NE SEE pers pe Oe 30° 5 0-10° 
Fhlaneae 40°, 50° 
Cleveland 50° 60-10 

MACHINE BOLTS—Warehouse discounts in the following cities 
New Yor Cleveland Ch 

1 by 4 in. and smaller + 20 25% 20 
Larger and longer up to 1} in. by 30 in + 206 25% 10 

WASHERS—From warehouses at the plac named the following amount is 
deducted fron list price 

For wrought-iron washers 
New y. ork list Cleveland $2.00 Chicago $1.90 

I st-iron washers, § and larger, the base price per 100 Ib. is as follows 
New Y $7 00 Clevelan $4.50 Chicago $5 50 

> ARRIAG E BOLTS—From warehouses at the places named the following 
discounts from list are in effect 

New York Cleveland Chicago 
? by 61n iller + 20°; 25 10 
Larger and longer up to tin. by 30in + 20° 20% 5°, 

COPPER RIVETS AND BURS sell at the following rate from warehous« 
- Rivets _—— ——— Burs —. 

Current One Year Ago Current One Year Ago 
I a boa cia 0 aie 20% 20% 10% 10°; 
Chicago net 20% net 20° 
New York 25% 40°; net 20%, 

RIVETS—The following quotations ar al i for fair-sized orders fron 
warehouse 

Ne y ( leveland ( hicago 
Steel 7; and smal Li Net 40 306 
Pinned . 40 30°; 

Boiler, lin. diameter by 2 to 5in. st “ r 100 lb.: 
New York $6 00° Chi $5.7 Pittsburgh.........$4.5 

Structural, sar é 
New Yorl $7.10 ¢ $5.8 Pi burgh. $4.60 

MISCELLANEOUS 

SEAMLESS DR AWN TUBING ba nts per ind fron 
warehouse in 100-lb. lots llows 

N y ¥ tA eland Chicago 
+ ne $34 00 4346 OO $35.00 
Br 43 00 6.00 34 ) 

Che pr r ‘ I lot 
100 Ib., but t 7 t {\ I fl tfan 75 ; 
not le n 50tb., 2 t 100-11 »0 but not le t 
SIb } a ‘ I ip eX | 
| than 10 id ) 

Doutl } xt ! nd eet me 
mouldir if ordere n above quantities \! e extras also apply to brass rod 
other than st ird i I nsidered as }-2 in. inclusive 
i | i ror varving by thirt 

I pt rating less thar 
100 Ib.. thers | $1 ) 

LONG TERNE PLATH I ( ) ». 28 primes from stock sell, nor 
lly, for $12.50 per 100 
In Cleveland—$10 per 100 Ib 

COTTON WASTE—-Th r price in cents per pound: 
New Yor — 

Current One Year Ago Cleveland Chicago 
White 15.00@ 17 00 13.00 16.00 11.00 to 14.00 
Colored mixed.. 9.00@ 14.00 > 00-12. 00 12.00 9.50 to 12.01 

WIPING CLOTHS — Jobbers’ price per 1000 is as follows 
134x133 133x204 

Cleveland 5.00 65.00 
Chicag: 41.00 43.50 

SAL SODA sells as f r 100 Ib 
Current One Month Ago One Year Ago 

v\ $2.00 $2.00 $1.75 
Phil ) 2.75 75 1.75 
Cl | ,.00 ” 2.50 
Cl i 2.04 75 2.00 

ROLL SULPHUR 360-lb. bb Ils as follows per 100 Ib.: 

One Month Ago One Year Ago 
a A) FER eee $3.90 $3.90 $3.65 
hilacle ia 3.65 > 65 3.87 

Chicag 410 5.00 4.12 

COKE—The foll re pr per t ton at ovens, Connellsville 
4 September 27 Septen 

Pr rt $io 000: $16.50 $17 00@ $18.00 $17. 00@ $18.00 
Pr foundry 17.00 8 50 18. 00@ 20.00 18.00 20.00 

FIRE CLAY rl ing pr | iil 
Current 

yt ! I ! Per Ton $8.00 
Cl nd 100-lb. bag 1,00 

LINSEED OIL—These pr re per gall 
' York— =—{ - — iz 

On ( at 
( Yea ‘ Ve ‘ Ve 
re Ago rent \g 

' | > bbl. lot Be.2> 62.95 $1.45 $2 50 $1.40 $2 37 
- , | 40 » 30 1 65 2.7 1.65 2 57 

l-ga!l ur (6 ise) 1 45 

WHITE AND RED LEAD Ba rice per pound 
— -—-- Red ——_—___—_ -~—— White -— 

One Year One Year 
Current Ago Current Ago 

Dry and Dry and 
Dry In Oil Dry In Oi In O} =n Oil 

100 Ib. keg 15.50 17.00 13.00 14.50 15.50 13 00 
25 and 50-lb. kegs 15.75 17.25 13.25 14.75 15.75 13 25 
12}-lb. | ‘ 16.00 17.50 13.50 15.00 16.00 13.50 
5-Ib. cans 18.50 20.00 15.00 16.50 18.50 15.00 
1-lb. cans 20.5 22.00 16 00 17.50 20.50 16.00 

500 Ib. lots less 10°%2discount. 2000 Ib. lots less 10-—2§°. discount. 
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column lent 

o., Cleveland—The Sterling Knight Co.., 
Conn., Bridgeport —The International Ajax Bldg.—a No. 2 Cincinnati or Brown ; W 

Gauge Co.. 706 Howard Ave — & Sharpe universal miller with dividing Machinery anted 
metal head and all attachments (used). 

4 a Ill.. Peoria—The Bartholomew Co.—one Ont., Toronto — Wilson-McGovern, Ltd., 
: > i spindle high duty drill press, with com- Lumsden Bldg.—one 56 or 60 in. x 160 in 
: Machine Tools Wanted = pound table, capacity up to 2 in grinder for grinding hot mill shear blades 

: If in need of machine tools send z . Mich. Port Huron—Thi Amer. Bushings , Ont. Welland—The Canada Foundries « : as & Met fer publication in this : Corp. —one 68N and one 69N Bliss press, Forgings, Ltd.—drilling and tapping ma- 
: 2 geared or flywheel type, or their equiva- chinery for turnbuckles. 

Tool and . 
one 6 ft. cornice brake for sheet 
work 0., Cleveland—The Waite Taxi and Liv- Pa., Philadelphia—The Harrison Safety 

Me., East Baldwi—F. E. Wood—20 to ery Co., 1618 Walnut Ave.—one 16 in. x Boiler Wks., Inc., 17th and Allegheny Sts 
26 in. double surface planer, about 8 ft 8 ft. lathe and one 16 in. drill press (used) —one 15 ton crane, 40 ft. span, ee cur 
(used) Wis., Milwaukee — The Breitenbach Ma- Tent (second hand) 

Mass., Springfield — The Hampden Tool Cchinery_Co., 1049 5th St., E. V. Breiten- Pa., Philadelphia — The C. McCaul Co 
Co., 238 Dwight St.—punch presses bach, Purch. Agt.—one 30 x 30 x 16 ft. Presser Bldg.—equipment for iron foundry 

planer, one 24 in. shaper and one medium 
Md., Baltimore—The Spann Motor Co., — size miller La. New Orleans — The Great Souther 

{125 Philadelphia Ave., C. A. Spann, Purch. P Lumber Co., Whitney Bldg. — paper mil 
Agt.—general automobile repair and ma- Wis., Milwaukee — The Central Bd. of machinery for addition to present plant at 
hir shop tools Purchases, City Hall, W. Callahan, Purch Jogalusa, La. 

. . Agt.—one milling machine Kearney & “ 
Md., Baltimore— The Union Fish Co. Trecker 2B, or equivalent Va., L. Bass Bros., 1708 

Fish Market—complete equipment for ga- Bainbridge St Aan Oe shop), E. L 
rage and service station Wis., Milwaukee — The C. C, Hendee' Bass, Purch. Agt.—one ripsaw and on: 

7 : Brush Co., 493 Pway., C. C. Hendee, Purch band saw (new or used). 
N. J., Jersey City—The Brady Brass Co., Agt special wire working machinery, 

170 14th St one engine lathe twisters, borers, shapers, etc. Va., Richmond—J. FE. Gill & Son, 700 
‘ : : ‘ : Bainbridge St. (auto repair shop, wheel 

N. ¥., New York (Borough ol Manhat- Wis., Milwaukee—The Milwaukee Point- wright), J. E. Gill, Purch. Agt.—one band 
tan)—The Greyhound Motor Corp., 5 Co- less Spark Plug Co., 883 27th St.. W. J saw, one ripsaw, one joiner (new or used) 
lumbus Circle—machine tool equipment for Fowler, Purch. Agt machine tools, includ- z ¥ 
new automobile plant ing drill presses, lathes, grinders, etc. Ill., Chicago—The Unity Equipment Co 

127 North Dearborn St.—crosscut and rip 
N. Y., New York (Borough of Manhat- Wis., Milwaukee—The Oakland Mfg. Co., saw to handle up to 9 in. timbers 

tan)—The Star Metal Box Co 09 West 160 27th St. (auto accessories), E. L. Koeh- 
19th St.—one lathe with 6 to 8 in. swing ler, Purch. Agt machine tools, lathes. ete Mich., Owasso—The Amer. Malleable Co : one 5 ton crane 

N. Y¥.. Rochester—Th< Al nt Machine Wis.. Milwaukee W. E. Seymour Mfg 
Tool Co., 419 St. Paul St., N. Alent, Purch Co., 237 Plankinton Arcade, manufacturer Wis., Marinette — The Below Saw Mill 
\gt.—one boring mill of piston rings. W i. Seymour, Purch. Co.—one saw and one planer 

N. Y¥., Rochester—L. Freedman, c/o Sel- \gt - San ah “or . y 4 a er — One 12 in. Diamond emery wheel stand. Wis., Milwaukee— The Red Star Yeast & der Co., Probert ot on me um 1Ze i, _~ a . China ane wheat Product Co., 27th and St. Paul Sts 
st one drill press and one milling ma- - . e we ‘ hoppers 

er las 0 ) ) theel er r . . ry 
N. Y., Rochester—The Harrison Machine One Beske y 10 x 12 mM. « wh Z grinder _ Mina., Minneapolis —J. H. Brown Co 

Co., 144 Platt St., J. Harrison, Purch. Agt One § x 20 in. Heald rotary grinder. | 511 3d St.. S. (woodworkers), J. H. Brown _ 4 - i : a . es One Whitney or similar hand miller No. 6 Pure Agt woodworking machinery one 24 in shaper On Porter or similar 9 mn ty able , . . : . . t ortel rr similar 3 X ¢c In. Candle (second-hand) 
N. ¥., Rochester—The L.L.L. and D. Mfg lathe 

Co., 263 State St., T. B. Shannahan, Purch. One 10 x 36 in. eylindriecal grinder, Okla,, Miami—L. B. Drake, Pres. of the 
Agt.—one medium size punch press One 8 x 20 in. engine lathe School Bd., 519 Mining Exch. Bldg.—min 

N, ¥., Summerville—J Pollock, Stop 26 ae aS te il tool grinder, ing machinery 
r ac One 20 shayer : . one milling machine — : A ~ ee are B. C.. Vancouver—The Dock Comn.—sev 

N. Y¥., Syracuse—The Crouse Hinds Co., One 24 in. drill press eral traveling cranes 
Wolf and 7th Sts.—squaring shear, capac- Es Ont., Doon—The Doon Twine, Ltd.—spe 
ty to cut 4 in 120 in. to 127 in, wide Wis., Milwaukee—The Trident Eng. Co.,  e¢ial machinery for the manufacture of twine 
throat 18 to 24 in., arranged for motor pre- 934 3d St.. manufacturer of auto equipment, and cordage 
ferred. Niagara Machine & Tool Wks. pre- F. Muldoon, Purch. Agt.—punch press 
ferred. Price f.o.b. Syracuse, NY “3 ¥ The Util Hoi & Ont., London—The Service Motor Truck : >» ou tilit os : . %. ae . . aochi ‘ 

Pa., Philadelphia—The Reyburn Mfg. Co., Ww iB, weukec ity. Ost Co Wabash Ind special machinery and 
8d and Allegheny Sts.—garage equipment Mfg. Co., 829 Forest Home Ave., ¢ Woodin equipment for making parts for motor 
wiescrally ee tte be juipment. Purch. Agt.—one large shaper, one medium trucks 

Pa., Pittsburgh—The Peerless Fdry. Co., size milling machine, one small drill press 
5602 Baum Blvd $1,000 worth of equip- and one lathe 
ment for repair including one small drill . : : — Yinkler Eng. Co e : press, one 14 in. engine lathe and one Wis., Milwaukee—The Winkler Eng. es : 
a ud one 49] Wisconsin St.. W. Reckmeyer, Purch Metal Working : 

Agt.—machine tools to manufacture auto Fi 
Pa., Reading—The Daniels Motor Co., 3d engines and machinery ish y ‘ 

~ machine tools - the ; Pr il — Minn.., Minneapolis —Th Minne .apolis Aq- NEW ENGLAND STATES 
} 7) or S r ing ty th : T 4 y j > pron on estmoreland St. and Huntingdon = vertising ag ( 5 5th St, S.C, Conn., Hartford—The Arrow Electric Co 

ec : . Marboe ice-Pres and Pre as.—one 40 or 99 Hawthorne St., plans to alter its 3 story 
Miss., Lumberton — The Lumberton Saw 42 in “aa machine (used), also one factory on Capitol Ave Buck & Sheldon 

Mtg a ¥ anenre a milling ~ omearas ny bine = least -- Xx ~. m Inc., 60 Prospect St., Engrs 
: é P ve 4 ee ym ¢ ‘cular ead, teplies sh d give c s > : - nama 12 x 78 _ ee eee aa mal o ok. hine a ae ae Conn., Naugatuck—The Rubber Regen- 

‘ ‘ ~ v6 _— — psc Se erating Co., Elm St., has awarded the con 
Va., Richmond—E. W. McMinn, 1548 East Ont., London—The Ruggles Motor Truck tract for altering several buildings and con- 

Cary St.—one lathe and drill press (new Co.—complete equipment for motor truck structing a 1 story addition to its machine 
or used) plant (new). shop Estimated cost, $50,000 
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Conn., New London —T. Ragowese, 721 
Bank St., has awarded the contract for the 
construction of a 2 story, 40 x 55 ft. garage 
and service station on Bank St. Cost to 
exceed $25,000. 

Conn,, Torrington—The 
Co., 70 Franklin St., 

Mfg. 
ma- 

Torrington 
manufacturer of 

chinery, has awarded the contract for al- 
tering its pattern shop and tool room, 
ete. Estimated cost, $5,000. 

Conn, Waterbury — FP. Miller, 27 West 
Clay St., will soon award the contract for 
the construction of a 2 story, 25 x 50 ft. 
garage on Clay St Estimated cost, $15,- 
000, H. F. Wenzell, 6 Glen Ridge Ave., 
Archt. 

Mass., Athol—The Union Twist Drill Co 
has awarded the contract for the construc- 
tion of a 1 story, 60 x 112 ft. factory for 
the manufacture of twist drills. Estimated 
cost, $50,000, 

Mass., Charlestown—The Boston Elevated 
Ry. Co., 108 Massachusetts Ave., Boston, 
will build a 1 story, 40 x 65 ft. garage on 
Main St., here. Estimated cost, $15,000. 

Mass., Everett—L. Albaum, 49 Malden 
St., will build a 1 story, 70 x 90 ft. garage 
on School St. Estimated cost, $22,000. 

Mass., Holyoke—T. J. Lynch, 206 High 
St., has awarded the contract for the con- 
struction of a 2 story, 60 x 75 ft. garage 
on Bowers St. Cost between $40,000 and 
$50,000. , 

Mass., Shawsheen— The Amer. Woolen 
Co., 245 State St., Boston, has awarded 
the contract for the construction of a 2 
story, 64 x 130 ft. garage here. Estimated 
cost, $80,000. 

Mass., Somerset—The Somerset Stove 
Fdry. Co. will soon award the contract for 
the construction of a 1_ story foundry. 
Estimated cost, $50,000. N. S. Chase, Bor- 
den Blk., Fall River, Ener. 

Mass., Springfield—The Forging Service 
Corp., 318 Main St., will build a 1 story, 
$5 x 125 ft. forge “shop on Switzer Ave 
Estimated cost, $25,000. 

Mass., Springfield—The Natl Automobile 
Parking Co., 15 Temple St., plans to con- 
struct a 5 story, 100 x 200 ft. garage 
repair shop and storage building on Dwight 
St Estimated cost, $500,000 r. W. Car- 
man, Vice-Pres. 

R. 1., Woonsecket—The Amer. Wringer 
Co., 91 Social St., has awarded the contract 

66 x 180 
Pond and 
$100,000 

construction of a 2 story, 
roll building on 
Estimated cost, 

for’ the 
ft. mechanical 
Clinton Sts. 
Noted Sept. 24. 

Vt., Brattleboro—S. 
will build a 2 story, 25 
for the manufacture of toys. 
cost, $25,000. 

Vt., Northfield—The 
has awarded the contract 

struction of a 1 and 2 story, 
garage on Main St. 

A. Smith Mfg. Co. 
x 100 ft. factory 

Estimated 

Garage 
the con- 

x 150 ft. 

Cross Bros. 
for 
60 

. co 

MIDDLE ATLANTIC STATES 
Md., Baltimore— The Amer. Can Co., 

Maryland Trust Blldg., will soon award the 
contract for the construction of a 4 story 
ean factory on Hudson and Boston Sts 
Estimated cost, $500,000. C. Z. Treis, 120 
Bway., New York City, Engr Noted 
Sept. 2. 

Md., Baltimore—The Kennedy Corp., 
delity Bldg., manufacturer of iron castings, 
ete., has awarded the contract for the con- 
struction of a 1 and 2 story addition to its 
iron foundry on Charles and Wells Sts. 
Estimated cost, $100,000. Noted Sept. 24. 

Md., Spann Motor Co., 
3125 Philadelphia Ave., will soon award the 
contract for the construction of a 2 story 
150 x 167 ft. machine shop, service build- 
ing and automobile repair works on Ell- 
wood and Philadelphia Aves. Estimated 
cost, $25 H00 

Md... Baltimore—The 
Fish Market, will build a 
ft. service station and garage 
Maryland Ave. Estimated 
I. W. Snitzer, Pres 

Md., 

Fi- 

Baltimore—The 

Union Fish Co., 
3 story, 60 x 90 

at 1419-21-23 
cost, $60,000. 

Cumberland—The New Detroit Car 
Corp., Detroit, Mich., has taken options on 
1.250 acres near here, and plans to build 
a factory for the manufacture of 4 cylinder 
touring car of high power. 

N. «+ Newark—The National Lock 
Washer Co., 65 Johnson St., is having plans 
prepared for a large addition to its plant. 
Fletcher & Thompson, Inc., 1089 Broad St., 
Bridgeport, Conn., Engrs. and Archts. 

N. J., Pennington—The Peerless Insulat- 
ing 
story 

Wire & Cable Co. 
$0 x 60 ft. 

plans to build a 1 
addition to its wire plant 

Get Increased Production—With Improved Machinery 

Estimated 
Cedar St., 

N. ¥., 

cost $40,000 W 
New York City, 

N. New York (Borough of Brooklyn) 
The Bay 23d St. Constr. Co., 181 Bay 

17th St., will build a 1 story, 120 x 150 ft 
garage on 18th Ave. near Cropsey Ave 

Kidde, 145 
Archt. 

Estimated cost, $45,000 

N. Y., New York (Borough of Brooklyn) 
G. F. Lamb, 21 Park Row, New York 

City, will build a 1 story, 100 x 200 ft 
garage on Pacific St. and Buffalo Ave 
Estimated cost, $40,000 

N. Y¥., New York (Borough of Brooklyn) 
-The Perri Contg. Co., 17 Spencer St., will 

build a 1 story, 40 x 50 x 100 x 190 ft 
garage on Flushing Ave Estimated cost 
$50,000, 

N. Y.. New York (Borough of Brooklyn) 
—W. R. Rosenstein, 204 New Lots Rd., 
will build a 2 story, 100 x 100 ft. garage on 
Lawrence St. near Willoughby Ave. Esti- 
mated cost, $75,000 

N. ¥., New York (Borough of Brooklyn) 
—C. Skolnick c/o P. Steigman, Engr. and 
Archt., 690 Bway., will build a 1 story, 75 x 
100 ft. garage on Park Ave. and Throop 
St. Estimated cost, $40,000 

N. Y., New York (Borough of Manhat- 
tan)—W. S. Barrington, 191 9th Ave., has 
awarded the contract for the construction 
of a 4 story, 100 x 200 ft. garage and 
service station on 13th Ave Estimated cost 
$200,000. 

N. Y¥., New York (Borough of Manhattan) 
—H. Birdsall, 182 West St., will alter and 
build a 1 story, 100 x 110 ft. top addition 
to his garage on Thompson Ave Estimated 
cost, $60,000. 

N. Y., New York (Borough of Manhattan) 
—The Dept. of Plants and Structures, Mu- 
nicipal Bldg., has awarded the conrtact for 
the construction of a 1 story, 100 x 120 ft 
garage on Delancy St. Estimated cost, 
$50,000, 

N. Y., New York (Borough of Manhattan) 
—The G. Dose Eng. Co., 43 West 27th St., 
will build a 2 story, 100 x 200 ft. garage 
and service station at 529 West 55th St 
Estimated cost, $175,000. 

N. Y., New York (Borough of Manhattan) 
The Exide Battery Co., has awarded the 

contract for the construction of a 2 story 
15 x 125 ft. garage on Spring and Clark 

Sts. 

N. Y., New York (Borough of Manhattan) 
—The Exide Battery Co., 101 West End 
Ave., has awarded the contract for the con- 
struction of a 2 story, 100 x 100 ft. garage 
on 55th St. and 3d Ave 

N. Y¥., New York (Borough of Manhattan) 
W. J. Flynn, 11 East 167th St., will build 
a 1 story, 100 x 175 ft. garage on Crom- 
well Ave. near 170th St Estimated cost, 
$80,000, 

N. Y., New York (Borough of Manhattan) 
The Fort Lee Ferry Garage Co., 619 

West 129th St.. New York City, will build 
a 2 story, 120 x 260 ft. garage on Moylan 
Pl. Estimated cost, 

N. Y., New 
—A. J. 
build a 2 
mated 

_. ¥. Now 
tan) Scharlin 
have awarded the 
tion of a 4 

$350,000, 

York (Borough of Manhattan) 
Goodwin, 332 East 35th St., will 
story, 75 x 100 ft. garage Esti 

cost, $60,000 

York (Borough of Manhat- 
Bros., 238 East 20th St. 
contract for the construc 

story, 50 x 100 ft. garage at 148 
East 24th St Estimated cost, $100,000 

N. Y., Rochester — The Rochester Cast 
ings Corp. is having plans prepared for the 
construction of a 1 story, 280 x 1,000 ft 
brass foundry. J. F. Ancona, 307 Cutler 
Bldg., Archt. 

Pa... Johnstown—The Cambria Steel Co 
is having plans prepard for the construction 
of a 3 story, 60 x 170 ft. sintering plant 
Estimated cost, $300,000. A. S. McKee Co 
2 7*o 22 Euclid Ave., 

Pa., Philadelphia—The Fleischman Yeast 
Co., 701 Washington St., New York City, 
will soon award the contract for the con- 
struction of a 3 story, 36 x 124 ft. garage 
at 1707 Vine St., here. Private plans. 

Pa., Williamsport—The McCormick Motor 
Cars Co. plans to build a 4 story, 102 x 
196 ft. garage, to include a repair room, 
service station, ete, on 3d and Hepburn 
Sts. Estimated cost, $250,00 Turner 
Constr. Co., 1713 Sansom St., Philadelphia, 
Pa., Archts. 

Cleveland, O., Engrs. 

SOUTHERN STATES 
Richmond—The Tredegar Iron 

plans to rebuild its pattern 
Va., 

5th St., 
Wks., 

and 
machine shop which was rece ate destroyed 

$250.00 by fire. Estimated loss, 

700g 

MIDDLE WEST 
Chicago—The C. G. 

> South Jeffrson St., 
story warehouse 
on Western Ave 
cost, $75,000 

Hll., East St. Louis—The Ez 
Locomotive and Car Co. plans to 
Ist unit of plant on 150 acre 
Mstimated 50,000 R. W. 
9483 Ellis ‘hicago, Pres 

Ind., Frankfort The Stewart 
Wheel Co. had plans prepared 
construction hed a 2 story, 60 x 85 ft 
tory and building Estimated 
$75.000 1 eonard, 505 Peoples 

IlL., 
Wks., 
a l 
house 
mated 

Iron 
build 

power 
Est 

Stevens 
plans to 

garage and 
and 45th St 

ist St. Lou 
build the 

site, here 
Crawford 

its 
cost, §$ 
\ve ( 

Wire 
for the 

fac 
cost 
Life 

has 

Bldg., 

Ind... 

oft 
Re 

Archt. 
Indianapolis — The 

(‘omrs Meriden and Ohio 
award the contract for the construction of 
a 2 and story, 250 x 400 ft. manual 
training shop, for school on East Michigan 
St Estimated cost, $225,000 Snider & 
Rotz, 703 Merchants Bank Bldg., Engrs 

Ind., New Haven—The Visible Pump Co 
102 Central Bldg Fort Wayne, plans to 
build a factory for the manufacture of gas 
oline and oil pumps. Estimated cost, $10°,- 
ooo 

Ba of School 
Sts.. wiil soon 

Amer. Malleable Co 
for the construc 
Estimated cost, 

* 

Mich., Owasso—The 
has awarded the contract 
tion of a 1 story factory 
$150,000 

Amer. Register Co 
37th St., has awarded 
construction of a 1 

its factory 

0., Cleveland—The 
Payne Ave. and Bast 
the contract for the 
story, 14 x 43 ft. addition to 
Estimated $10,000 

0., Clev eland—T he Barnberger Reinthal 
Co., 262 rast 9th St., will soon award the 
contract for the construction of a 1 story 
}1 x 78 ft. garage on Kinsman Rd. and 
Kast Tth St Estimated cost, $15,000 
Christian Schwarzenberg & Gaede Co., 1900 
Euclid Ave Archts 

0., Cleveland—The City Iron Wks., 2921 
East 72nd St., will build a 1 story, 42 x 8&8 
ft. addition to its factory Estimated cost, 
$12,000 

cost, 

Motors Co., c/o 
State Bank & Trust 

Detroit Ave., plans 
factory to cover 
Euclid Ave. and 

cost, $300,000 

0., Cleveland—The Globe 
F. W. Staffeld, Se Cy., 
Co., West 65th St. and 
to build a 1 story auto 
18,000 sq.ft. floor space on 
Chardon Rd Estimated 

0... Cleveland—\ Holbeck, c/o \ 1 
Cefert, Archt Permanent Bldge., is having 
plans oe for the construction of a 
1 story, 74 x 38 ft. garage on East 93d 
St. and Woodland Ave Estimated 
$50 000 

cost 

Ko-Ko-Mar Co., 3007 
awarded the contract 

story, 26 x 61 
$10,000, 

Mfg. Co., 
electrical in 
story factory 

$25,000 W. BE 

The 
has 

0., Cleveland 
West 47th St., 
for the construction of a 1 
ft. garage Estimated cost, 

O., Cleveland —The Vita 
Quiney Ave manufacturer of 
struments, plans to build a 2 
addition Estimated cost, 
Sherbonely, Pres 

Wis., Oconomowoce—W. S. King is having 
plans prepared for the construction of a 
1 story, 90 x 160 ft. garage, ete., on Main 
St. Parkinson & Dockendorff, Linker Bldg.., 
La Crosse, Archts 

7500 

WEST OF THE MISSISSIPPI 

la., Griswold—W. J. Grennell will build 
t machine shop 

Missouri Car Co 
plant for 

street 
Viterbo, 

Louis — The 
panes to construct a street car 
! — ind assembling one-man 

Estimated cost, $250,000 L 

Mo., St. 

Wright Bidg., Dir. 

Okla., Oklahoma City — The Missouri 
Kansas & Texas Ry., Ry. Exch. Bldg., St 
Louis, Mo., has awarded the contract for 
the construction of railroad shops and a 
round house here Estimated cost, $159,- 
Ha0 Noted Sept. 9 

WESTERN STATES 

Ont., Listowel—H. B. Morphy plans to 
build a factory for the manufacture of disc 
wheels for automobiles. Estimated cost, 
$150,000 

Ont., London—Beatty Bros., York St., 
manufacturers of instruments plan to build 
a 2 story, 50 x 400 ft factory on Chelsea 
Green. Estimated cost, $160,000. 

Ont., London—The Ruggles Motor Truck 
Co. has awarded the contract for the con- 
struction of a story, 85 x 425 ft. factory 
on Dundas St. Estimated cost, $200.000 
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Ont., London—T! Servi Mot Tr c for altering ictory oO 2 St Esti story, 120 x 260 ft. box factory Estimated 
( Wabas Ind will 00 award the mated cost, $ " ’. Tillion & Son. 193 cost, $50,000 

; tr ’ ‘ t ! ‘ark V N ort "1t' hts ( 
7 por o™ ya awe - oo “4 ; narre . ; shee “en Wis., Milwaukee—The Red Star Yeast & 

ete, 4 aACLOT — ade ; Product Co 27th and St. Paul Sts.. is 
sini here estimated . ais N. ¥., New York (Borou f Brooklyn) having plans prepared for the construction 

“1, Nev Yor St Hospital Comn of a 2 story, 27 x 100 ft. yeast manufactur- 
Capitol, Albany ed { contract ing plant on 27th St. Estimated cost, $25, 

ONC ae pase ¢ «fOr the construction of a 2 story, 50 x 7" aod E. R. Liebert, 432 Bway., Archt. and 
General Manufacturing : {, #*dition to the laundry at the Brooklyn Engr 

Wis., Sheboygan—The Phoenix Chair Co cogecccateeatccces seecteer 1? 
_ : ? warded the contract for the construc 

NEW ENGLAND STATES . N. ¥., Orn izeburg Fibre Condui tion of a chair factory and dry kilns. Cost 
: . . , Co. | warded the co ct Tor terating t xeceed $25.000 Conn., New Hartford—lL. 3S. Sr & Sor ‘ or Estimated co 510.4 . t 300,00 ; 

nian to rebuild their cotton r “i vat 29 . Wis., Sheboygan The Tomah Rubber 
tly destroyed by fire. C N- T Sheepshead Bay (brooxiyi ‘o o L. Hafmeister, 176 16th St., Mil- 

\. beno 4 ‘ Wa PU Lukes has awarded the contract for re 
nt t for the ¢ ruction of ene ( ! its old plant and construction two Conn Newton H. Cur a S01 LO ‘ facto1 Estimate 1 - ' . 7 rate nal fo } . atl , ' x 10 ft units nd boiler house i 

‘ tr mn ' j Pa., Philadelphia Dill & Collins, Rich- ! ns additions here Cost between $50,- 

l. on Foot Rd ' f ‘ oo t I const! tio fa ‘stor 
1 co : ) Joted A : . . WEST OF rit MISSISSIPPI 

‘ " _ = ”s *hilad h T | Mt ‘ Ark., Ft. Smith—The Harding Glass Co., Conn, Ww aterbury — Th Dexter Ba . ‘ a ile Ip ” eneadl ¥ Ix vy Highway and Nort Lit St plan 
—_ ‘ - nh it ce r } warded tft tract for t ull rlas plant t over cr I { col ! < ruc oO | , yr ~ } mStin tea cost $175 Ho f bakery I : 7 Tr} ‘ . a ; : : f r factur! ' la., Maquoketa—Th« perative Cream- 

( onn., W aterbury \ Nemir I \ ‘ ) erv C } wards the contr for the 
; to ih ai trot ; , ‘ 1 , | "1 ‘ it SLO! x . f ructi ls ' plant ey i | ‘ ) . toa rot ron OG 

> r 4 . my - + - ” de SOUTHERN STATES Kan., Wichita The Victory Mill & Ele- Mass., Cambridge I Fla., Key West N rm aving ! prepare for the 
t ’ ‘ f ; story mill nd elevator, 

. ! loss l ' ’ ‘ citys Estimat ot $460,- 
( l "0 Shermar Eng Co 101 \MicMillan 

Mass., New Bedford—The W1 Mill La.. Bogalusa— G t Sou , Lu eng? 
‘ ' ‘ cont . t t fe t ‘ f > Mo Kansas City T \ Brush Co 

‘ ov x a ! ) ‘ t stor Frac 610-14 ‘tt . ~ ' ‘ l . ‘ L3 Iestir ed oO $100.000 
d « $75. on . ; “ 

. on " , . s. C.. Graniteville lat : Mo st. Louis—The Si ff > ing (Co., Mass., Somerville — The N nelat ‘ \ ‘ the « t fo ) { ’ Natural Br Ra re d 
fast a 4 ’ > stru f 68 i tural Bridge R Clarenes 
i I f ‘ uc | < ~ ; 1 } 

of a stor’ ‘ f ) near ‘ rt Met 1 cost < ( ; G. Sieloft “Pre 
nt or Lov . | Oo , , : ” Rye : 2 -° 

\ & re a Minn., Bemidji—Stellar (« ns to build 
: ’ : S C.. Ware Shoals T \ ! S rv add to iris ime 

Mf ' nut ret , x00 oducts plant. D. C. Brown, Seecy 
Mass. Spring field—' Bros ( ; Ss 1 to ld tor ( 1 f : , . Nd ; ‘ : : Minn. Minreapolis Sine r & Co aiso al I \ - ell . | . } +? Ne 
their is creat ! | ted co Moreland 87 \\ o S Roet \ . con ( { ri? construct f ] } 

M I ’ ' | it 
yy. = Nashua—T \ t Vv Co 

fy S } ” trae MIDDLE WEST 
mstruction of a 1 stor 9 220 nh Relvidere—The Roget Grain Prod Neb., Lincoln—T ous s M Co. i 
( t it t} t u se ¢ , fi } \ v re i! 1 for ‘ nstru ? 

l ! ted cos dull ‘ 1 mill faé4 ) 14 ft. d esti 
vane war ; Estimated « t $7 ‘ 00 J I M : 3 l 

MIDDLE ATLANTIC STATES O00 ldg., Arent 
Db. C.. Washington I W ton Te il.. East St. Louis—The T. J. M T Okla... Bruner (Tulsa P. OO.) Cc. Page 

Mf Ce i K St NW | to build Co. 8S rit plat to build a wood r) f the Sand Spr L Home Sa 
e manufactur ! or i creost ! Cahol Ra ng th Spring plans to build a cement plant ane 

= NW Iestimat , : trac I . rmina re nk Mstimated large cru I 14 miles nort [ er Est 
cost, 3 ( J. W. Fristos bre mated wt. £100,000 Mad., Baltimore rT} Balt ! Bugg) » ve 

( OT We Nit > \ : illic —The S ’ & Nichols Can : 4 om : . 7, j ab J R 0. Culosthe- T i Okla.. Miami—1 mn. Mh a of the 
struction ! ( v or Var contract fo ‘ : mae 

ry 90 f ‘ to it the constr tior ‘ >x 50 ft 5 4 —_ 19 M ~e iE — 4 
t tory o Guilfe \ near canning factor Iestin ‘ t S25 000 a” poder ~iue , - 4 ' . me hn : : : : ie 7 ) i) 1%, ' vd Han ¢ he Sf t y ‘ ( : ‘ r y 7h) \ ieomstic 1? r ‘ | mat i « t } MeM « , l Us | Dbhig., Sects ant f Mit a Estimated < st 20 AnD 

naianapol na sig N. ¥., Buffalo — The International Paper /™ oti 
Co lat to build a tf tor estimated Wis... Fort ackinson ta ( reamer) CANADA 

N. ¥.. New Vork (TBoroug! Rrool x 100 ft. f tor) estimate co 92.000 Ont., Doon—Tlhe Doon Twines Ltd. pla 

MEN—EQUIPMENT SUPPLIES 

| Live opportunities to secure what is needed 

for the work in hand can be found in the 

© ° 

earchlight Section 

FOR EVERY BUSINESS WANT 

mom think Searchlight First” 2: cs 


