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HE heat-treat- 

ing department 

of the Lincoln 

Motor Co., Detroit, 

Mich., is located in 

Building E of the 

great plant which 

sprang into existence 

as a result of the war. 

As with the rest of 

the plant, no expense 

was spared to make 

it the best for its pur- 

pose, and it forms a 

A Complete and Modern 

Heat-Treating Plant 

By L. A. DANSE 
Foreman, Heat-Treating Department, Lincoln Motor Co., Detroit, Mich. 

The heat-treating plant here described is one of the most 

complete and modern in the country. 

tention is paid to describing the building and equipment. 

Every manufacturer with heat-treating as part of his 

product will be interested in this article. 
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east, shows the out- 

side features of the 

building construction 

clearly. Suspended 

from the roof trusses 

are monorail hoist 

tracks running across 

the building, each of 

which serves a row 

Considerable at- of quenching tanks. 

This is illustrated in 

the general interior 

view, Fig. 2, taken 

from the blower plat- 

form at the south end very important unit 

in the $10,000,000 

plant which is to form 

a part of the country’s 

increased manufactur- 

ing capacity. The 

general appearance of 

this building is shown 

at the right in the 

headpiece. 

The foundation is 

of concrete; the walls 

of yellow brick; the 

roof trusses of steel; 
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of the building. 

the most 

noteworthy feature of 

this shop, especially 

for a heat-treating 

plant, is the excellent 

lighting. The illumi- 

nation is exceptional 

for a hardening room, 

as can be seen in Fig. 

2, this view being 

taken on a day when 

the sunlight was not 

bright. Night illumi- 

Possibly 

ss 
4 
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the roof tiles of gyp- 

site, surfaced with 

tarred felt; the floor 

slabs of reinforced concrete, with creosoted wood-block 

surfacing. The basement is lined with reinforced con- 

crete and the floor-supporting columns are formed inte- 

gral with the lining. Steel window sash is used in the 

monitor and in the skylights set just below monitor; 

these are operated from the floor by means of chains and 

gears. All partitions in the building are of steel sash 

and cement construction, or are of steel wire mesh. The 

building is 422 ft. long, 78 ft. wide, 20 ft. high under 

the eaves, 43 ft. to the base, and 58 ft. to the peak 

of the monitor. The basement is 9 ft. high, but only 

46 ft. wide, and runs the full length of the building. The 

columns for supporting the floor, designed to bear a 

working load of 400 lb. per sq.ft., are spaced 12 ft. apart 

on centers. 

The floor is clear, there being no posts nor columns 

to interfere with the layout. Fig. 1, taken from the 

’ THE nation is by means 

of 500-watt Mazda 

lamps in enameled reflectors, 20 of these being hung 

from the roof trusses for general lighting. There are 

drop lights for benches, grinding machines, etc. The in- 

struments are also independently lighted, as will be de- 

scribed later. The basement is lighted by 100-watt 

Mazda lamps set about 24 ft. centers and controlled 

by push-button switches set in the columns along the 

aisles. The control for the 500-watt floor lights is in 

two panel boxes on the west wall, one five bays from the 

south end and one five bays from the north end. In 

order to facilitate repair work, Hubbell plug stations 

are provided at the south end of the floor, on each 

indicator pedestal along the center of the floor and in 

the tool-hardening and packing room at the north end. 

There are 12 stations in the basement, also. The pickle 

room, locker room, toilet room, burner repair shop, 

polishing crib, instrument shop, instrument room, con- 

HEAT-TREATING BUILDING 
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trol room, office and packing room have independent 

lighting circuits. 

All electric power and light current is centrally 

controlled. There are four circuit-breakers, two on 

a panel at post No. 13 and two at post No. 15 on 

the west side. All power for the building is handled 

through these. From these oil switches, mains run into 

the control room, where there is a large panel box, 

containing the fuses and distribution for every motor 

in the building, including even the elevator. The start- 

ing boxes for the motors are also in this control room, 

the only exception being the elevator, the control for 

which naturally has to be at the hoist. By centralizing 

the power in this way, the trouble is easily located if 

anything goes wrong. 

In Fig. 2, a large air pipe will be noted along each 

wall, in the roof trusses. On a concrete platform at 

each end, level with the roof trusses, is a large Amer- 

ican blower. Each of these blowers is equipped with 
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FIG. 2. THE VENTILATING SYSTEM 

heating coils in the intake air ducts. The air intakes 

are so arranged that air can be taken either from 

outdoors through large louvered openings, or from in- 

doors off the floor, through a screened opening fitted 

with a shutter. Thus, when fresh air is wanted, the 

outside louvers are opened, by means of a chain from 

the floor, and the indoor opening is closed by means 

of a lever on the shutter. In bitter weather, when 

outdoor air would be too cold, the louvers are closed 

and the indoor shutter opened. The heating coils have 

sufficient capacity to heat the air from an outside tem- 

perature of 10 deg. to 60 deg. discharge temperature. 

The discharge from the blowers is led through the 

large ventilating mains along the walls and distributed 

by means of the branch pipes at each post. Each 

branch pipe is fitted with a butterfly shutoff and a 

deflector to throw the air out across the floor. Each 

blower serves one-half the length of the floor. The 

tarting boxes for these ventilating blowers are in 

the control room. The valves for the heating coils 

ere on the blower platforms, while the air, as described, 

is handled from the floor. In connection with the 

ventilating system, it may be mentioned that these 

pipes are the only ones above the floor level, all other 

piping for the plant being in the basement. 

The two blowers have capacity to force air into the 

building so as to completely change the whole volume 
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every 10 minutes. As the building is very high and 

has large monitor window and skylight openings, there 

is no trouble from gas or smoke hanging in the air, 

even when lighting up cold furnaces. The smoke goes 

straight up and out, while the current of fresh air from 

the ventilating pipes furnishes the workmen with all 

the oxygen required, even under severe effort. This 

is a very desirable feature and is a great help in getting 

out large production. 

The excellent ventilation is especially noticeable and 

appreciated after being in the average heat-treating 

department. In warm weather, the heating coils are 

shut off, and a cool current of air is directed on the 

floor. This is seconded by opening all of the many doors 

and windows. During the hottest summer weather, with 

all the furnaces burning full, the shop is always com- 

fortable. In fact, in a number of instances, the men 

themselves have partly shut off the ventilating pipes, 

saying the breeze was too strong for them. 

FIG. 3. THE PICKLING ROOM 

Fig. 4 shows the floor layout. It will be noted that 

all posts of the building are numbered from the south 

end. The furnaces are laid out in rows which are 

lettered A, B, C, etc. The furnaces in the rows are 

numbered from the west end of the row. In case of 

a burner or pyrometer or any other adjustment or 

change being necessary, the exact location is easily 

given. 

Starting at the south end, there are three rooms, 

inclosed by brick walls and reinforced-concrete ceiling 

slabs. The locker room has two doors, one swinging 

n, for entrance; and one swinging out, for exit. There 

are 140 steel lockers, here, in banks of five. There are 

five wash sinks, each 12 ft. long and each having bibbs 

for running wash water. The water is heated auto- 

matically by steam, the temperature being controlled 

by a Powers regulator. When turned off, the system 

is idle and uses no power, but when the water is turned 

on, the regulator heats it to an even temperature. The 

locker room has heating equipment of hot-water ra- 

diators, to keep the room temperatures comfortable for 

the men to change clothes. Ventilation is assured by 

four good-sized windows. 

The pickling room, Fig. 3, has a Niagara metal- 

washing machine, for cleaning dirt and oil from heat- 

treated parts. The pickling machine is a four-arm 

hoist device, with a loading station, two acid vats and 



Juty 24, 1919 Let’s Go—Buy 

rinse vat, shown in detail in Fig. 5. The hoisting is 

by means of a Northern air hoist, attached to the 

mast of the machine by a rotating yoke, with a ball- 

thrust bearing. The baskets of the parts to be pickled 

are attached to the arms of the hoist by means of 

chains and loops, hooking over gudgeons on the ends of 

the baskets. 

When the baskets are in place, the air hoist is used 

to raise the device. It is then rotated a quarter turn 

and the hoist lowered, immersing the work in the 

vats. The basket is dipped in turn into the first pickling 

solution, the second pickling solution, and the rinse 

water; then, coming to the loading station, the basket 

is unhooked, pushed aside on a small truck and a 

full basket of new work is hooked on. This arrange- 

ment is very efficient and handles an enormous amount 

of work. In the pickle room there is a cyanide strip- 

per, to clean copper plating off the parts that have been 
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tanks, 24 ft. wide, 4 ft. long and 33 in. deep. The 

two outside tanks are oil and the two inside ones water. 

Rows C and D are Buckeye lead pot furnaces, the pots 

being 14 in. in diameter and 22 in. deep. Next comes 

a row of oil quenching tanks. Rows E and F are 

Frankfort lead and cyanide pots, 22 in. in diameter, and 

16 in. deep. The four center furnaces in row F are 

the cyanide pots, the others being lead. Another row 

of quenching tanks, set similar to the row between B 

and C, comes next. 

Furnace rows G to M are No. 355 standard semi- 

muffle furnaces, with hearths 18 x 36 in. Between rows 

H and J, J and K, and L and M, are four rows of 

tanks for oil quenching. Between K and L and between 

M and N, are wide cross-aisle ways, for passages open 

to trucking. Rows N to Q are No. 395 standard semi- 

muffle furnaces, with hearths 36 x 66 in. Between N 

and O, and between P and Q are oil-quenching tank 

carbonized locally. There is also a hot-water vat, to 

boil off sodium nitrate adhering tv the work which is 

tempered in a niter pot furnace. 

Ventilation for the pickling room is supplied by a 

24-in. Ilg self-ventilating wall propeller fan. A stair- 

way to the basement is located along the wall of the 

locker room. Just west of the stairway, the Interna- 

tional time clock is set on the wall. This arrangement 

is such that men working in the shop enter the locker 

room at the east door, clean up, leave the locker room 

at the west door, ring out and pass out the door 

west of the clock, without any interference or crowding 

THE FURNACES 

Furnace row A, Fig. 4, is made up of four large, 

rectangular, No. 640, tempering pot furnaces, using 

sodium nitrate, for tempering heats from 650 to 1000 

deg. F. At the east end of the row are three smaller 

furnaces of the same style, but used with No. 65 

Houghton tempering oil, for tempering heats from 350 

to 450 deg. F. These and the furnaces in row B are 

size No. 636. All these tempering pots are made by 

the Standard Fuel Engineering Co. They are all fitted 

with low hoods or covers and have heavy wire baskets 

for holding the work. The baskets are lifted into and 

out of the pots by means of }-ton Yale chain hoists 

mounted on Hyatt roller-bearing Curtis trolley on a 6-in. 

I-beam track, running across row A, then looping and 

running across row B to another loop at the other end. 

At the east side of the floor, under the loop of the 

track, is a 3 x 5-ft. kerosene tank, to wash off the oil 

tempering after finishing treatment. Thus the chain 

hoist serves the wash tank as well as the furnaces. 

This looped track has four hoists on it. 

Between row B and row C, is a row of quenching 
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<--TOOL HARDENING al 
FIG. 4. THE FLOOR LAYOUT OF THE HEAT-TREATING DEPARTMENT 

» rows of six tanks, 3 ft. wide, 5 ft. long, and 33 in. 

deep. 

Row R is a three-furnace bank of a specially designed 

type, for annealing motor cylinders. The cylinders are 

set upright in steel racks which hang from trolley 

tracks running through the furnaces. The furnaces are 

double-ended, so that two racks of 20 cylinders each can 

be pushed in from one end and out the other end. As 

there are four racks to each furnace, the furnaces can 

always be kept full of work. Fig. 6 shows these fur- 

naces, with the racks of cylinders ready to be charged. 

Above the furnace can be seen the large ventilating 

blower pipe, from the blower and heating coils on the 

platform over the elevator shaft. 

In Figs. 7 and 8 are shown the small and large 

semi-muffle furnace rows. Fig. 7 is of row M, from the 

east; and Fig. 8 is of row P, from the west. It will be 

noted that all quenching tanks are provided with hinged 

sheet-steel covers, for the two-fold purpose of keeping 

out the dirt and of smothering a fire, in case a workman 

might overload a tank with hot parts. Each quenching 

tank has two baskets in it, resting on a framework in- 

side the tank. These baskets have two bails each, so 

they can be lifted out by means of a chain hoist. Over 

each tank row is a 6-in. I-beam track, with two Curtis 

trolleys and 4-ton Yale hoists. The quenching fluid 

enters the tank through a 2-in. pipe, at the bottom at 

one end, with a shutoff valve to stop the flow. The 

fluid passes up through the baskets and work, and flows 

out through a 3-in. pipe at the end opposite the inlet. 

There is also a drain, in the outlet end, so the tank 

may be emptied. 

Fig. 9 shows the packing room for the carbonizing 

work, located in the northwest corner of the building. 

In this room are two motor-driven rotary machines for 
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sifting the carbonizing compound, Fig. 10; an Oelman 

dough kneader, Fig. 11, motor-driven, for mixing the 

compound; storage space for boxes and lids; and a large 

packing bench, over which are two large hoppers, with 

self-measuring devices in the bottoms and spouts extend- 

ing down so as to be just above the boxes. These 

self-measuring devices can be set to throw from 10 to 

80 cu.in. of compound down from the hopper to the 

box, by simply pulling down and pushing up the looped 

handle. This does away with a lot of dirty work, in 

conjunction with the compound being mixed in the cov- 

ered dough kneader. 

After mixing, the hopper of the kneader is turned 

down and the batch dumped into the box, shown hanging 

by ropes from trolleys in track fastened to beams. 

This box is then hoisted up and run over the hop- 
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cyanide and lead pot furnaces of standard make; and 

next is a Tate-Jones three-oven furnace for general 

hardening. The first or left-hand section is for pre- 

heating at about 1000 deg. The second or middle sec- 

tion is for hardening tool steels or second preheating 

of high-speed steel at from 1400 to 1500 deg. The 

third or right-hand section is the high-speed heating 

hearth, which runs at 2200 to 2300 deg. 

The door-opening mechanism is foot operated, so that 

the hardener can use both hands to handle his steel 

and can thus better control his motions. This arrange- 

ment proved such a time saver and heat saver, as well, 

that all the small heat-treating furnaces in rows G 

to M have been fitted with foot treadles to open the 

doors. Next to the three-oven furnace is one for hard- 

ening cutting tools for lathes and similar work, where 
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FIGS. 5 AND 6 

per on the packing bench and dumped into this 

hopper by pulling a cord. In this way, the only han- 

dling which must be done on the compound is when 

filling the dough kneader and when tamping the work 

into the box while packing. One storage hopper on the 

bench is filled with Houghton’s “quick light,” and the 

other with hydrocarbonated bone black, the two com- 

pounds in use. There is a 24-in. Ilg ventilating fan 

set in the wall to keep down what little dust may arise 

in this room. 

The Otis elevator, in the north end, between the 

packing room and the tool-hardening section, has a 

capacity of two tons. As all materials for the plant 

are stored in the basement, this elevator is kept very 

busy. There is a railroad siding along the west side 

of the building. All supplies for the department are 

received in carloads, so it is an easy matter to unload 

a car at the northwest corner of the building and carry 

the supplies down to the basement on the elevator; 

there being an outside doorway for this purpose, open- 

ing direct from the elevator shaft. 

THE TOOL-HARDENING SECTION 

The tool-hardening section, shown in Fig. 12, is in- 

closed with wire netting and is located in the northeast 

corner. In the left foreground is a large Tate-Jones 

semi-muffle carbonizing furnace with a hearth 38 x 84 

in., used for handling boring bars and all large work. 

Next is a smaller similar furnace for lighter carboniz- 

ing and heavy hardening. Nos. 3 and 4 in the row are 

ACID VATS AND FURNACES FOR ANNEALING CYLINDERS 

only the end of the tool is heated, commonly called an 

end-tool furnace. Next is a large pot furnace for 

cyanide, or when occasion demands it, for barium 

chloride. Then comes a Tate-Jones oil-tempering pot 

furnace. This winds up the tool hardening proper, with 

the exception of the standard nitrate tempering and 

bluing pot on the right-hand side of the illustration 

against the wall. 

The blacksmiths have the space at the far end of the 

section, the first forge being just beyond the oil pot. 

Another forge is in the corner, in line with the rest 

of the furnace row, while the third is in the other 

corner across the doorway. The three anvils can be 

seen. They are 375 pounders and are bolted to cast-iron 

bases weighing 500 lb., with 4-in. felt pads between, 

to absorb shock. This is not to the average smith’s 

first notion, but has proved very fine and the men, 

after trying it, like the arrangement better than any 

other mounting. Included in the blacksmith outfit is a 

200-lb. vise set on a post, which sets in a metal socket 

in the floor. The vise can be raised with its post out 

of the socket, and other posts with their tools placed in 

the socket. Among these tools are a heavy angle 

bender, an eye bender and other similar equipment. 

There is also a 500-lb. swage block, a 1200-lb. checker- 

board socket and peg bending block, a 500-lb. cone or 

mandrel, a complete set of Torchweld cutting and weld- 

ing equipment, a bench and vise, and a very complete 

list of tools for smithing work. 

In the center of the picture may be seen, first in line, 
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a round quenching tank 2 ft. in di: ..eter and 9 ft. 

deep for long bars, etc. Next, the indicating pyrometer 

pedestal, with a Leeds-Northrup double-range instru- 

ment and multiple-point push-button switch handling 

the 12 thermocouples in the section. The high-speed 

section of the three-oven furnace and the end-tool 

furnace have platinum-rhodium couples, while all the 

others are base metal. Beyond the pedestal are the 

three quenching tanks; brine, water and oil. There 

is a motor-driven pump at the end of the brine tank, to 

circulate the brine through a coil in the water tank, to 

cool the brine. All tanks are fitted with covers, the 

Same as the tanks on the floor of the shop. At the 

far end of the oil tank is a sand box for fire use. This 

is so arranged that taking up the shovel raises the 

door and runs sand on the floor. The tool-hardening 

FIGS. 7 AND 8. 

section has two large straightening presses, a 30 x 60-in. 

surface plate, gas blow pipes, a motor grinding machine 

for tools and other equipment, not shown in the cut. 

At the center of the building, on the east side of 

the floor, is the tool crib, partitioned off by steel wire 

screening. In this crib all tools, such as tongs, hooks, 

pokers, jigs, forks, pans, baskets, drills, taps, dies and 

the usual tool equipment of a hardening room, are kept 

and checked out on tool checks in the same way as 

micrometers and other tools in a machine shop. This is 

an unusual practice for a heat-treating shop but like 

some other innovations here, works splendidly, al! tools 

being kept in good shape and readily accessible, instead 

of being thrown on the floor in a corner and lost. Not 

the least of the tool crib’s equipment is a lot of big 

heavy-steel wire floor brushes and plenty of shovels, 

brooms and rags. 

Although there are two janitors constantly busy 

sweeping up the shop, each section or bank of furnaces 

is charged with the care and cleanliness of its own 

surroundings. The good shape in which the building 

is always found is the result of encouraging the men 

to keep themselves comfortable by keeping their sec- 

tions clean. This is a great help in keeping up the 

morale of the organization and in making for better 

work. The men clean up their furnaces and floors often 

under this system and having pleasanter surroundings, 

do better work. 

On the west side of the shop, across from the tool 

crib, is a row of inclosures and rooms, as follows: start- 

ing from the south a screen wire inclosure for the 

Let’s Go—Buy Equipment? Now 

pipe fitters and burner repairmen; another screen wire 

inclosure for the motor grinding machine and polishing 

machine, for scleroscope and Brinell samples; the in- 

strument repair room; the pyrometer room; the contro! 

room for all power, etc., and the office. 

The burner repair and pipe fitters’ cage has 

for parts, bench, vise, pipe vise, pipe tools and burner 

cleaning and repairing equipment. In connection with 

this, the department has its own brick masons and fur- 

nace repairmen and keeps on hand, in the basement, 

firebrick, tile, cement, silocel and all supplies necessar\ 

to repair or rebuild any of the furnaces. 

The instrument repair room is completely equipped 

and manned by a staff of specially trained experts, who 

are competent to adjust, repair and maintain the large 

pyrometer installation. Every facility is at hand to 

bins 

TWO ROWS OF SEMI-MUFFLE FURNACES WITH THEIR DIRT- AND FIREPROOF QUENCHING TANKS 

accomplish any work necessary. Part of the larger 

equipment comprises: instrument repair benches, fitted 

with all requisite electrical connections; cabinets, 

stocked with repair parts; a full set of tools for making 

and repairing thermocouples, such as, wire reel, motor- 

driven rotary wire straightener, wire cutter, arc- 

welding equipment, and also a set of Torchweld acety- 

lene-welding equipment; racks for couple wire, for used 

couples, for new couples and for repaired used couples; 

a calibrating bench, with switches, precision check me- 

ters, ampmeters, voltmeters, Wheatstone bridge, fault 

finders, resistance units and all apparatus; 

an electric furnace for checking couples; a large resist- 

ance bank, on direct current, for annealing couples, 

charging storage batteries and similar work. The 

whole equipment of this room would require too much 

time and space to enumerate. Suffice it to say, that 

the men who handle the instrument work can accomplish 

even the rebuilding of the most complex apparatus in 

the installation. 

accessory 

THE PYROMETER ROOM 

In Figs. 13 and 14 are two views of the pyrometer 

room. The floor of this room is entirely separate from 

the rest of the building, there being no connection be- 

tween it and any other part of the structure. The 

floor slab is of reinforced concrete, 8 in. thick, laid on 

4 in. of sand; and also has a 2-in. wide crack around it, 
between it and the wail or the rest of the floor of the 

building. This construction gives the greatest 

sible freedom from the vibration from the rest of the 

pos- 



154 AMERICAN 

building to the pyrometer equipment. The recorders 

are set on concrete piers, which are insulated from the 

floor slab, by being poured on several layers of tarred 

felt, set on the floor slab. This tends to insulate the 

pier from ground and at the same time, to prevent 

moisture from working up into the piers from the 

ground and floor slab. The power wiring for the re- 

corder motors and for the signal lamps and deflectors, 

is strung through the tops of the piers and extends up 

back of the instruments, above which are set the plug 

receptacle boxes for the instrument leads. Each re- 

corder has its own box, with Hubbell receptacles for 

In the case of the single recorders, there 

Hubbell plug for the a.c. motor and 

and a polarity receptacle for the d.c. 

the leads. 

straight 

circuit 

is a 

light 
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instruments to the piers solidly and in such manner 

that a straight-edge, laid on the platens of the instru- 

ments on a pier, would come within ,', in. of touching 

all of them; and also that each and every one would 

be level and plumb, itself. The recorders are bolted 

down to the sub-bases and the latter are bolted to the 

piers, being leveled by means of wedges. 

The thermocouple, light and signal deflector leads 

from the distribution board and cabinet at the end of 

each pier, are carried through the troughs shown em- 

bedded in the tops of the piers. The group of wires 

for each instrument is tied in a bundle and formed up 

to the terminals on the recorder frame. Each wire is 

fitted with a lug to protect the end of the wire and es- 

tablish good contact. By tying the wires up this way, 

FIGS. 9 AND 10. ROTARY 

partial deflector circuit. This prevents the possibility 

of trouble from plugging the instrument leads in 

wrong. By using Hubbell plugs in this way, connec- 

tion and disconnection for repair or adjustment is fa- 

cilitated. The 6-point recorders, not being fitted with 

signal light or deflector systems, are only equipped with 

receptacles and leads with straight Hubbell plugs for 

alternating current for recorder motors. 

The single recorder with deflector and light equip- 

ment are set on cross piers, to the right in the illus- 

trations. The 6-point recorders are set on the longi- 

tudinal piers along the side wall of the room, to the 

left. All recorders are mounted on wooden sub-bases, 

in which the automatic paper rewinds are located. Two 

of the recorders, one in the left foreground and the 

first one on the second pier to the left, are not running 

with the paper rewinds. The charts are hanging 

down from the front of the sub-bases and look bad, be- 

sides being in danger of soiling or tearing. The rest 

of the recorders on the row are running with the au- 

tomatic paper rewinds operating, showing how much 

neater and more securely the record is kept. 

At the end of each pier will be noted a steel cabinet, 

in which is located the fuse board and the secondary 

distribution terminal board. Each instrument is sepa- 

rately fused, so the trouble on one will not cause all to 

be stopped due to blown fuses in the main lines. It also 

protects the recorders from shorts. All 

these instruments have their mechanisms leveled up to 

This was a very nice job, to fasten the 

crosses or 

within in. 

CARBONIZING COMPOUND SIFTING MACHINES AND THE OELMAN DOUGH 
KNEADING MACHINE 

there is no chance of connecting them in wrong, as each 

wire in the bundle comes right to place on the terminal 

block of the recorder. 

The main terminal board, Fig. 15, is located at the 

north end of the room, against the partition between 

the pyrometer room and the control room. It is in- 

cased in a steel cabinet and has about 2000 connections 

on it. Every lead wire from the furnaces and indica- 

tors on the floor is brought to this board and the dis- 

tribution to the piers leads is made here. The ar- 

rangement is such that any instrument can be cut out 

and any other substituted quickly, or checking can be 

carried on by clipping in to the terminals. The board 

is lettered, numbered and plotted, so that the atten- 

dants can find the terminals of any recorder or group 

The board is divided into two sections, one han- 

the thermocouple wires only and the other han- 

dling the light and deflector wires. This keeps the 

power wiring away from the thermocouple wiring. 

Pier lead wiring is carried from the top of the main 

board, through conduits, to the piers. 

In order to carry out the idea of the isolation of the 

pyrometer mounting from the rest of the building, the 

pier lead conduits are cut about 1 ft. from the piers 

and the wires taken to the piers through flexible armor, 

which will not transmit vibration. The leads from the 

furnace floor are brought to the bottom of the main 

terminal board through sheet-steel box-shaped troughs, 

covered with snap-on lids. These troughs run through 

the floor into the basement and along the basement. 

easily. 

dling 
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From them, the branch lines to the furnace and floor 

indicator pedestals are of large conduit. The trough 

with the snap-on lid makes the wiring very easily ac- 

cessible, for repair or test. It also made the pulling in 

of such a large number of wires much easier than it 

would have been through conduits. 

The lighting of the pyrometer room is very good, a 

100-watt mazda lamp being set over each pier, as shown. 

This floods the room at night. There are awnings pro- 

vided, so that in hot weather ventilation can be af- 

forded, while keeping the heat of the sun from the 

recorders. Two electric fans are set in opposite cor- 

ners of the room, to keep the air in circulation and 

keep the temperature even and constant. For this lat- 

ter reason, also, the radiators are set up close to the 
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dicators and recorders are automatically compensated 

for cold and error. Lead wires are welded whenever 

splicing is necessary. The constantin lead runs clear 

through without break, from the thermocouple to the 

recorder; even the jumpers on the terminal board be- 

ing of the same material as the lead wire. The iron 

wire, in the case of the single recorder, is also carried 

through without a break, but on the equipment which 

comprises the 6-point recorder and floor indicator, the 

iron wire is cut at the push-button switch. Experi- 

ments are now under way, to provide the switches with 

iron or steel springs and contacts, so the iron lead will 

not be broken in this case. This same careful atten- 

tion to details is evidenced throughout the whole instal- 

lation; leaving nothing to chance and stopping the 

FIGS. 11 AND 12. 

ceiling, so the direct radiation of heat will not be local- 

ized against certain instruments. The floor is of creo- 

soted wood blocks, loosely laid on the concrete. This 

is so as not to communicate vibration. The whole 

scheme throughout was not to make a showy job, but 

to take thought of and to guard against all the troubles 

and difficulties which might and sometimes do occur 

with such equipment. 

The floor indicator pedestals, Fig. 16, upon which 

are mounted the indicators for use of the operators at 

the furnaces, are made with wide flanged bases, 3-in. 

pipe standards, cast-iron top plates and close-fitting 

box covers. The pedestals for single furnace rows 

are mounted on the cast-iron top plate, and have a mul- 

tiple-point push-button switch at the front and bottom. 

Above and to the rear of this is the indicator, set on a 

steel bracket, and behind these the battery. In the 

cover is fitted an electric light and switch in such man- 

ner that when the cover is raised to take a reading, the 

light switches on automatically and when the cover is 

ciosed the light switches off. The indicators are con- 

veniently arranged, solidly set and securely protected 

by these pedestals. The pedestals which take care of 

two rows of furnaces are made double, two sets of 

equipment being mounted back to back on the same top 

plate, which is made larger than the single. 

Thermocouples and lead wire are all of iron-constan- 

tin. This carries the lead wire clear to the instrument, 

of the same material as the thermocouple, causing the 

cold end to be located at the instrument. All the in- 
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trouble before it asserts itself, by making the original 

job as near trouble proof as possible. 

The entire pyrometer equipment was laid out and in- 

stalled by the Lincoln organization. The instruments 

and supplies were all furnished by Leeds & Northrup. 

In this building there are 62 single recorders and 15 

of the 6-point recorders; 10 indicators with switches; 

140 thermocouples in service and about 62,000 feet of 

lead wire. There are also a number of checking, pre- 

cision and portable equipments and also the special 

double-range equipment for the tool-hardening section, 

with its rare metal couples. All thermocouples are 

checked weekly in the furnaces and at varying intervals, 

averaging two to three weeks, they are removed from 

the furnaces and checked in the instrument repair 

room. By careful checking and supervision, the error 

of operation is kept at the minimum. In six months’ 

continuous service, only three cases of lead-wire trouble 

developed; five of connection trouble; 36 of instrument 

difficulties; and 16 of trouble with thermocouples. The 

economy of maintaining close supervision and attention 

has been demonstrated. 

Of the furnaces on the floor, 82 furnaces in rows A, 

B, G, H, I, J, N, O, P, Q, and the tool-hardening sec- 

tion are equipped with floor indicators, switches, etc., 

and connected to six-point recorders, in the pyrometer 

room, of the No. 8556 type. Fifty-six furnaces, in rows 

C, D, E, F, K, L, and M are fitted with single ther- 

mocouples, signa: lights, partial deflectors and operated 

by type No. 8541 recorders in the pyrometer room. 
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Three furnaces, in row R, are fitted with double ther- 

mocouples, signal lights, partial deflectors and operated 

by No. 8542 recorders in the pyrometer room. 

The 6-point Leeds & Northrup recorder is one with 

which all readers are familiar. The others are of a 

later model anid a word of description may not come 

amiss. The No. 8541 is a recorder equipped to handle 

one thermocouple and to automatically signal, when a 

heat is high or low, within the range by means of col- 

ored lights on the furnace; and also to indicate, by 

means of a partial deflector set at the furnace, the 

number of degrees low or high. The lights and de- 

flector are shown in Fig. 7. 

Fig. 17 shows a diagram of the connections of this 

instrument. As arranged here, when the heat is low, a 

blue light (at the bottom of the row of lamps on the 
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unit stems seen sticking out of the sockets in the con- 

dulets above the recorders in Fig. 13, are the resistances 

for the partial deflector circuits. 

CONTROL OF THE POWER AND OIL 

Opening from the north end of the pyrometer room, 

is the control room, in which are located all the elec- 

tric power control units and all the oil feed contro! 

Against the south wall is the group of piping, ther- 

mostats and valves for the quenching oil cooling appa- 

Fig. 19 shows a diagram of the quenching oil 

cooling and flow layout. This will be described later. 

Against the outside, or west wall, is the main fuse 

cabinet for all the electric power in the building. Next 

comes the discharge pipe, drain pipe and funnel for the 

water from the quenching oil cooling coils. 

ratus. 

cooling 

FIGS. 13 AND 14 

furnace panel) lights up and the deflector needle swings 

to the left, showing the low point up to 100 deg. When 

10 deg. low, both the blue and white lamps light. When 

within a range of five deg. low to five deg. high, the 

white lamp, only is lighted. At 10 deg. high, the white 

lamp and the red one, are lighted, while above this, the 

red one only lights. The deflector needle follows the 

heat and shows the operator not only that his heat is 

high or low, but how much, as far as 100 deg. either 

way. All these functions are automatically accom- 

plished by an ingenious arrangement of switches and 

mechanism in the recorder itself, and require no manual 

attention. 

Instrument No. 8542 is similar but is further 

ranged to handle two thermocouples, one in the front 

and one in the back of a furnace, so as to show the 

difference of temperature. This instrument operates 

the same way as the one already described but in addi- 

tion, switches from the front couple to the back one 

and vice versa, every minute. When signalling the 

front couple it operates as above; but when signalling 

the back couple, a green lamp, set on top of the row 

of lamp lights. Thus, when the green lamp is dark, 

the front couple is being signalled and when the green 

lamp is lighted, the back couple. This is a very in- 

teresting system and is shown in diagram in Fig. 18. 

The lamps are operated from a 110-volt a.c. light cir- 

The partial deflectors are operated from a 220- 

d.c. circuit. The odd-looking forked resistance 

ar- 

cult. 

volt 

TWO VIEWS OF THE PYROMETER ROOM 

Then there are four fuel oil tank level indicators, which 

show, at all times, the amount of fuel oil on hand. 

Along the north wall, on a steel rack are first, four 

starting boxes for the four 50-hp. General Electric 

centrifugal compressors, each having its own ammeter, 

safety switch and fuse box. Then come two starting 

boxes for the 15-hp. American Blower Co. ventilating 

and heating blowers. There is also a gage board, on 

which is located a blast pressure mercury column gage, 

a fuel oil pressure gage, a quenching oil pressure gage, 

a pressure gage for the compressor on the Powers reg- 

ulators of the quenching oil cooling system, a water 

pressure gage, a fuel oil suction vacuum gage, and also 

other control gages. 

Along the east wall are two switches for the Worth- 

triplex plunger fuel oil pumps, two starting 

boxes for the Union Steam Pump Co. centrifugal 

quenching oil circulating pumps, two starting boxes for 

the two Union Steam Pump Co. cooling water booster 

pumps, and last, a sub-fuse cabinet for power lines. 

Under this row of switches, etc., is a Springfield safety 

shut-off oil valve. This is a diaphragm-controlled oil 

valve, the diaphragm of which is normally held up by 

blast air pressure. In case the blast should go off for 

any reason, the diaphragm will drop and the valve will 

shut off the flow of fuel oil from the pressure header 

in the roof trusses to the burner feed line. This is to 

prevent unatomized oil being squirted into the furnaces, 

with the accompanying danger, should air pressure 

ington 
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Working in connection with this diaphragm valve is 

a magnetically-worked release valve for emergency fire 

use. By pressing any of six buttons, located down the 

center aisle of the shop, this magnetic valve shuts off 

the oil and throws out the switch for the fuel oil pumps, 

thus cutting off all flow or supply of fuel from the 

floor. There is also, in the control room, a ladder way 

to the basement, where the pumps are located, so that 

the attendants can quickly get from the control switches 

to the pumps. There is a priming funnel and valve, 

so that if the fuel oil piping should ever be drained, the 

system could be primed easily and conveniently. Fig. 

20 shows the fuel oil system diagrammatically. Fig. 

21 is the emergency release valve. 

Just north of the control room, is the department 

office, in which is located a microscope, a Brinell ma- 
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Gas meters are located in the northeast corner of the 

basement, close to the north stairway. 

Directly beneath the control room, is a recess, in 

which the fuel oil pumps, strainers, tank manifolds, 

tank-heater controls and other fuel oil equipment are lo- 

sated and to which the ladder way from the control 

room leads. 

Just north of the recess is the water feed tank and 

booster pumps described in connection with the quench- 

ing oil cooling system. Directly toward the center of 

the basement from the recess and water pumps, is the 

group of quenching oil storage tanks above referred to. 

At the north side of these tanks are the quenching oil 

circulating pumps. 

On the roof of the building, directly over the control 

room and the recess in the basement, are the cooling 
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FIGS. 15 AND 16. THE MAIN TERMINAL BOARD 
OPERATOR'S 

chine, a scleroscope, an impact tester, a decalescent out- 

fit, a precision potentiometer pier and outfit, and the 

usual equipment of filing and office furniture. The tele- 

phone is fitted with a call gong out in the shop and 

with a plug extension set for use when the office is 

vacated and locked, so that workmen in the shop may 

always have outside phone communication, for emergen- 

cies. <A call bell is also installed, so that the various 

heads and sub-foremen may be signalled from the office. 

In the basement, at the south end, is a stock storage 

space. One of the General Electric blast compressors is 

located at this end. At the center is located the quench- 

ing oil storage tank system. Just south of the tanks is 

the second General Electric compressor. Just north of 

the tanks is the third, while near the north end of the 

basement is the fourth compressor. These compressors 

all feed into a 24-in. spiral-locked seam pipe, which 

tapers down to 16 in. at each end. This pipe runs 

down the center of the basement, just below the floor 

of the shop, and from it lead the branch pipes, one 

for each bank of four furnaces on the floor. Each com- 

pressor is fitted with gates and checks, so any of them 

can be used at any time. One of these compressors, car- 

rving a blast of 2 lb., is shown in Fig. 22. 

Stock rooms for supplies for the department are in 

the north end where all carbonizing compound, brick, 

cement, chemicals and all other classes of material for 

use of the department are kept. All supplies are bought 

in large quantities so there is little risk of running out. 

=e] Be 

IN THE PYROMETER ROOM AND THE FURNACE 
INDICATOR 

— 

coils for the quenching oil. These are shown in Fig. 

23 and are of the Sims make. They have a capacity 

sufficient to cool 275 gal. of oil per minute, from an 

initial temperature of 175 deg. F., to a delivery ten:- 

perature of 100 deg. F. These coils have been im- 

proved, since their installation, so that there is now 

practically no trouble from leakage or any other cause. 

The whole system functions without a hitch. The oi! 

is pumped through the inner pipe, which is 1}-in. size. 

This is surrounded by the outer, or water-jacket pipe, 

of 2}-in. size, through which the cooling water is 

pumped. The hot oil starts through the coils from the 

top, and the cooled oil is delivered from the coils at the 

bottom. The cooling water starts in, cold, at the bot- 

tom of the coils and escapes from the upper end of the 

coils into the large steel drip pan. The latter has in its 

down-flow waste pipe to the sewer, a trap tank so ar- 

ranged that if any oil leaks into the drip pan, the oil 

will be separated out and delivered into a tank on the 

floor of the shop, from which it can be run back to the 

oil system. There is also, in the waste pipe, a break 

of about 18 in. The lower pipe has a large funnel so 

placed as to catch and conduct away all the waste water, 

but so arranged that the flow can be observed, to check 

up the action of the trap tank and also the temperature 

and volume of the waste. 

The cooling coils are in twin units, the same as all 

other power eauipment, either of which is large enough 

to handle the shop. The flow of oil can be diverted into 
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either coil, or sent direct from the pumps and storage 

tanks into the quenching-tank feed line, without going 

through the coils. This can be accomplished from the 

control room, there being no need of going outside. 

Each unit of cooling coils consists of 10 series of pipes 

from top header to bottom header. Any or all of the 

various series can be shut off for repair or adjustment, 

by means of valves at the headers. A safety pipe which 

will carry the flow of oil, in case the quenching-tank 

valves are all closed and the flow is stopped from the 

tank-feed line, is provided in the system below the lower 

oil headers. A steel platform with a guard railing is 

mounted on the coil tower, for the convenience of the 

workmen when inspecting or repairing the coils. 

How THE QUENCHING OIL IS HANDLED 

The quenching oil, which is Houghton’s soluble oil, is 

stored in the four large tanks in the basement, A in 

Fig. 19. The capacity of the system is 10,000 gal. 

The oil is picked up from the storage tanks by the 

Union Steam Pump Co. centrifugal pumps, of 300 gal. 

i+ HNa. 

WIRING DIAGRAMS FOR THE LEEDS & 
NORTHRUP RECORDERS 

FIGS. 17 AND 18 

per minute capacity, shown at B. The four storage 

tanks are arranged in series, the return from the 

quenching tanks being normally allowed to drain from 

the tee opening X in the return pipe shown above the 

tanks. Below this tee is a large strainer plate, in which 

are removable strainers, so fixed that they can be easily 

cleaned or replaced while the oil is flowing. In case of 

need, tee X can be plugged and the oil allowed to flow 

from any of the other tees, into any of the tanks. The 

tanks are also arranged that any of them can be drained 

and cleaned. 

Normally, however, the oil is returned to the left- 

hand tank and flows to the one furthest to the right, 

from which it is drawn by the pump. Each pump has 

a check valve in the discharge line, shown just above the 

pump. At C is shown a thermometer for checking the 

temperature of the upflowing oil to the coils. The oil 

header D is at the top of the coil. The oil is delivered 

from the header D to the coils V, where it flows through 

the inside pipe down to the lower header at E. In case 

the quenching-tank valves on the floor are open, the oil 

flows through the downcoming pipe to the Powers reg- 

ulator thermostat F and the thermometer G. The ther- 

mostat is set to keep the oil between 100 and 110 deg. 

F. To accomplish this, the small water-driven compres- 

sor at H furnishes air at 20 lb. to the receiver 7. This 
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air is led through the pipes and controlled by the ther- 

mostat F, so as to close the diaphragm valve J, if oil 

gets below 100 deg. F., and to open it wide at 110 deg. F. 

This control is so well worked out that from no flow up to 

full capacity, the temperature range is held. 

From the thermostat F and thermometer G, which is 

used to check the performance of the regulator and 

thermostat, the oil flows to the feed line in the base- 

ment and is distributed to the various tank groups on 

the floor. These are represented by K. From the 

quenching tanks, the oil flows through the return line 

to tee X and through the strainers to the storage tanks 

again. Besides the main strainers in the storage tank 

plate, there is a small fine mesh strainer fixed in the 

outflow pipe of each quenching tank on the floor. This 

cuts down trouble due to any foreign matter clogging 

the circulating and cooling system. 

COOLING THE OILS 

The cooling water for the oil coils is received from 

the city mains into supply tank L. The water comes in 

at 20 lb., which is not sufficient for service to the coils 

on the tower. A constant level is maintained in the 

supply tank by a float valve on the supply line. The 
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STORAGE AND COOLING SYSTEM FOR 
QUENCHING OIL 

FIG. 19. 

water is taken by the Union Steam Pump Co. centri- 

fugal booster pumps M of 200 gal. per minute capacity, 

and delivered through the upflow pipe past a check valve 

to the diaphragm valve J, which throttles and controls 

the flow, according to the thermostat F. The water 

passes up to the bottom water header at the coils N, and 

it is distributed to the various series of pipes flowing 

up through the outside or jacket pipe, absorbing heat 

from the oil in the inner pipe, until it reaches the top 

water header O, where it is discharged from the coils 

into the drip pan P. 

From the drip pan, the water flows down through 

the waste pipe to the separator or trap tank Q. The 

water is then discharged through the waste funnel R 

to the sewer. Any stray oil which might get into the 

water is taken out by the trap tank and instead of being 

run into the sewer with the water, is delivered to tank 

S, on the top floor, from which it can be drained and 

replaced in the oil system. It should be noted that the 

trap tank will not separate out any soluble or saponi- 

fiable oil, but will take out fuel oil. The purpose of the 

trap tank is not to remove quenching oil from the water, 

as the coils have been fitted so there is no trouble from 

leaks of that kind. The trap tank is to prevent fuel oil, 

which is combustible and more or less explosive, from 

getting into the city sewers and causing disaster by 

zg t § 
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blowing up the sewers. It will be noted further on, 

that the fuel oil system has vents, so that any oil dis- 

charged through the vent (as happens when the fuel oil 

system is first started after standing and is somewhat 

inclined to air-lock), will drain into the cooling-coil 

drip pan. In order to take care of this, the trap tank 

was installed. 

Should it happen that the quenching tanks on the 

floor are all shut off and no oil is being taken through 

the quenching-oil feed line from the lower oil header of 

the coil E, the oil will flow over through the safety 

pipe T and will be returned direct to the storage tanks in 

the basement. The discharge end of safety pipe 

T is submerged below the surface of the oil in the stor- 

age tank, to prevent air being drawn into the quench- 

ing-oil feed line and causing trouble by bubbling in the 

tanks, when there is a large demand for oil and the 

quenching-tank valves ere all open. When this occurs, 

the tendency is for the downflow through the feed line 

to exceed the supply from the coils and a partial vacuum 

to be set up. If the end of the safety pipe T is left 

open, air would be drawn into the line. 

In addition to the above precaution, 

there are a number of air venting traps 

installed in the quenching-oil feed line, 

so that any air which might be carried 

along, is passed off through the traps 6 

and prevented from causing bubbles : 

in the tanks. Water for quench- _ 
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FIG. 20. THE FUEL OIL SYSTEM 

ing, is supplied direct from the city mains through feed 

lines to the water quenching tanks as shown at U. The 

outflow from the tanks is discharged to the sewer. 

THE FUEL OIL SYSTEM 

The fuel oil flow is shown in Fig. 20. Four 10,000- 

gal. fuel oil storage tanks are provided, outside the 

building. These are shown at A. The suction lines in 

the tanks are fitted with float pipes and foot check 

valves, represented at B. The float pipes always take 

off the top oil and prevent getting any water (which 

may have gotten in and settled on the bottom) into the 

system. The two Deane triplex-plunger fuel oil pumps 

C, either of which can be run and will supply the shop, 

take the oil through twin Tate-Jones strainers D and 

header E, from the tanks A. The header £ is arranged 

so that any of the tanks can be drawn on or shut off at 

will. The strainers are set up so that either can be 
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FIG. 21. THE EMERGENCY RELEASE VALVE 

cleaned while the other is running. The pumps dis- 

charge through a check valve in the upflow pipe, to the 

bottom of the pressure tank G, located in the roof 

trusses. In order that the pumps will be always primed 

a syphon leg is installed in the basement, on the suction 

line, as shown at F. The bottom of the suction line 

in this leg is lower than the bottom of the fuel oil stor- 

age tanks, so that the oil will syphon across into the 

As the leg suction has no check valve and the 

tank suctions all have check valves, it will be seen 

that when once the leg and pipes are primed, they are 

always primed, unless the joints are so broken as to 

let in air. 

leg. 

OIL FEED FROM PRESSURE TANK 

Oil for the furnace burners is fed from the pressure 

tank G through the down pipe, past the Springfield oil 

valve mentioned before, to the burner feed line in the 

basement, where it is distributed to the various fur- 

nace banks, represented by L. The Springfield oil 

valve is shown at H and the emergency release valve 

at J. These are referred to in the description of the 

control room arrangement. At J, the vent pipes from 

the fuel oil storage tanks are shown. At K will be seen 

the wall indicators, which are installed in the control 

room, to show the quantity of oil in each of the tanks. 

At M will be seen the vent pipe from the pressure tank 

G, which vent pipe has a branch, or drain extending to 

the quenching-oil cooling-oil drip pan, P in Fig. 19. 

FIG. 22. THE 50-HP. CENTRIFUGAL COMPRESSOR 
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To combat fire, which is a great hazard in a 

heat-treating plant, several classes of apparatus are 

provided. For small blazes about the building and 

especially for the electrical apparatus, “Pyrenes” are 

placed at convenient intervals along the walls. For 

fires in the building, such as floor, rags, boxes, etc., a 

number of Childs 3-gal. sodium-bicarbonate hand chem- 

ical extinguishers are provided. There are also two 

40-gal. Guardene chemical tanks for this class of fire. 

For oil fires, which give a deal of trouble in 

some shops, a large number of 3-gal. hand Foamice 

extinguishers are and for heavier service, 

two 40-gal. Foamite tanks. Near each end of the build- 

ing, outside on the west there is a hose house 

with a twin hydrant and high-pressure water service, 

plenty of hose, pipes, etc. small floor oil fires, 

sheet-steel sand and sawdust boxes, Fig. 24, are set at 

each furnace row, box being fitted with a large 

scoop shovel and with a self-opening door at the bottom, 

so that when anyone grabs the shovel, the door falls 

great 

provided 

side, 

For 

eacn 

open and the sand flows out convenient to the shovel. 

Besides all these precautions, every oil tank and oi! 

FIG. 28. ROOF COILS FOR COOLING QUENCHING OiL 

pot in the shop is fitted with sheet-steel lids, hinged, 

so as to be easily thrown shut and stop air from the 

tends to flash. There are 

three boxes on the floor and the basement 

for each of the three fire-alarm systems installed; the 

National Call system, the Gamewell 

smot her a 

three in 
oil, and which 

Factory Automatic 

system and the Detroit City Fire Department system. 

SANDBLAST EQUIPMENT USED FOR CLEANING 

HEAT-TREATED WORK 

heat-treated work, in addition to the 

there is a fully equipped sandblast 

s part of the heat- 

For cleaning 

pickling equipment, 

nother building, operating a 

Comprising the sandblast are: 

one 

room ina 

treati: department. 

Two &-ft. Sly rotary-table booster gun machines; 

New Haven tumbling-barrel machine; two hand booths; 

also three No. 30 Ransom grinding machines for snag- 

ging, wire brushing and polishing, and a No. 4 Gardner 

disk grinding machine. Dust-collecting apparatus con- 

sists of large centrifugal dry arrestors, and for fine dust 

which passes the centrifugals there are water arrestors. 

Two 21-in. American Blower Co. exhaust fans handle the 

air and dust. A heated with 

coils, to dry the sand if it is wet wh 

sand storage bin, steam 

delivered, 

provided in the sandblast room. 
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At posts Nos, 11 to 12, on the cast side of the floor of 

the shop, is a receiving station, where all work coming 

into the department is checked and arranged. The 

production tags ard cards are remeved from the boxes 

and trucks here and placed in a rack for the purpose. 

The work is then sent by the receiving checker to what- 

ever section should operate it. As the layout was 

planned with this feature in mind, the work does not 

“back track” or travel back and forth in its progress 

through the department. Roughly it describes a circle 

until after it is pickled, sandblasted or ground. It 

is then passed out by the outgoing checker, who counts 

it and replaces the production tags and cards and trans- 

fers it to the next department. The outgoing checker 

is located in the sandblast, which is on the way to the 

machine shop. 

TREATING FIFTEEN TONS PER Day 

This department handles about 15 tons per day, a 

large part being piecework. The men are paid for 

the good work they turn out and are required to re- 

handle all poor work on their own time. By this 
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SAND AND SAWDUST FIRE BOX FOR 

arrangement and by gang prices, or figuring the price 

for each man of a group or section, the efficiency and 

quality are greatly increased, as the work turned out 

by that.gang, group or section will be charged up for 

or against the whole gang, group or section. If there 

is a laggard or a careless man in the bunch, the 

rest are after him and either haze him out or make 

him do good work and his full share. 

The wage schedule was so set that the men get rates 

qual to the most highly skilled mechanics in the rest 

of the plant departments. The result is that a very 

high class of men was attracted, who were held by being 

trained and advanced as they learned. The department 

foreman laid out a course of instruction in the metal- 

anufacture and working of steel, to which the 

The lectures were 

lurgy, 

en in the department were invited. 

with chalk diagrams and with pictures 

a screen by a projector. As this was all 

men gave their attention, which was held 

the matters under discussion of every-day 

The worth of these is evidenced by 

the fact that for several months of the largest pro- 

duction, the scrap caused by the heat-treating depart- 

ment amounted to less than 4 of 1 per cent. and the 

repeated operations to about 3 per cent. 

illustrated 

thrown on 

gratis, the 
Ling by maki 

interest. steps 
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By JV. Hunter, Western Editor | 

Careful workmanship is i 
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I]. Milling, Drilling and Inspecting Operations 

EVERAL small gray-iron castings are required for 

the stiff frame of the Periodograph register and 

milling fixtures have been provided in that depart- 

ment of the Gisholt Machine Co., Madison, Wis., to 

hold these pieces during the milling operations on 

their faces. A side-frame casting A, Fig. 21, is shown 

as supported in the milling fixture B, and it will be 

noted that the arms of the castings are supported by 

the depth stop-pins C, and aligned in place by pins D. 

Other pin supports E are provided which are pushed 

upward by a spring (after 

Fig, 22, is shown with the side-frame casting A standing 

behind it; this is for the opposite side of the frame 

from the one previously described, and these two are 

joined together by a spacer casting which is shown un- 

milled at A, Fig. 23, and as held for its end-milling 

operation at B. The milling fixture for finishing two of 

its sides is shown in service in Fig. 24. Other milling 

fixtures which are used in the machining of another 

portion of the frame show the casting at A, Fig. 25, 

and clearly indicate the methods employed for clamping 

it into position. 

releasing the setscrew F') 

until they come into con- 

tact with the lower face of 

the casting. The setscrews 

are then tightened to hold 

these firmly in position, and 

they support all lugs and 

other portions of the cast- 

ings which are to be milled, 

thus preventing springing 

the 

the 

The top plate of 

register is bolted to 

frame and its under 

must be milled to a 

surface on the bearing 

This is a relatively 

large, thin section and it is 

necessary to provide a mill- 

ing fixture which will ade- 

quately support all portions 

face 

true 

bosses. 

and irregularities of sur- 

face. 

Another milling fixture, 

of the plate. The illustra- 

tion, Fig. 26, shows how 

the plate A is supported by 

?3 

FIGS. 21 TO 23. FIXTURES FOR MILLING OPERATIONS 
Fig. 21—Milling fixtures for side-frame casting Fig. 22—Fixture for another side-frame milling oy tion 

Fig. 23—End-milling fixture for pacer casting 
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FIXTURES FOR MILLING SMALL PARTS FINISHING SIDES OF SPACER FIG. 25. 

The use of women workers is further exemplified in 

connection with small screw-machine work, Fig. 30, 

on which they produce many of the small and delicate 

parts required in connection with the switch mechanism 

or controller. Some of the 

small springs used in this 

machine are required to 

stretch to certain speci- 

fied lengths under definite 

weights, and a special de- 

viee, Fig. 31, has been made 

for testing these. The beam 

A is pivoted on a knife-edge 

B, and is graduated by 

pounds on its right-hand 

arm when using the weight 

a number of spring-controlled plugs B which operate 

in a manner similar to that explained in Fig. 21. 

Women have proved remarkably well adapted to han- 

dling wide varieties of work throughout the departments 

of the Gisholt Machine Co., 

and one has been trained 

to operate the Natco drill 

for drilling the side-frame 

casting, Fig. 27. The drill 

jigs for this, A and B, Fig. 

28, are used for all drilling 

operations of both side 

frames, and are constructed 

to stand on any one of the 

six machined faces during 

the drilling operations on 

the different sides. The 

bottom side of the jig A is 

shown with the casting C 

clamped in position, 

The small counterboring 

operation in the hub open- 

ing of the’ tenth-hour 

switch-actuating cam A, 

Fig. 29, shows the method 

of holding this in a recessed 

block B to insure align- 

ment with the counterbor- 

*E. The spring F, 

WOMAN OPERATOR ON NATCO 

C, which may be moved 

along as required to gage 

the amount of pull neces- 

sary to stretch the spring 

so that the spring arm D 

balances at the center mark 

it will 

be noted, is held between 

a small bracket G and 

a pin on the arm. This 

bracket may be removed 

and put in any of the other 
DRILLING MACHINE =e 

slots shown when it is de- 

sired to test springs of different lengths and also of 

different weights. 

Two small staking fixtures, Fig. 32, are used for as- 

sembling and riveting small trunnions A on the part B. 

ing tool. This piece is 

produced by blanking it out under a punch press, then 

a number of the parts are fitted on an arbor and 

the cam surfaces are accurately milled on a milling 

machine using a dividing head for rotation. 

ato, 

ce Hl 

26} | 28 

FIG. 26. BOX FIXTURE FOR MILLING TOP PLATE FIG. 28. DRILL JIGS FOR SIDE FRAMES 
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FIGS. 29 AND 30. COUNTERBORING OPERATION ON SWITCH-ACTUATING CAM, AND SCREW MACHINES FOR 
PRODUCING SMALL PARTS 

The first of these fixtures C is used while main body B 

is fastened to the two end pieces D. During this oper- 

ation the pin £ is slipped through the holes through 

the outer ends of the pieces D, and while the lower end 

of this is fitted over the pin F, the upper punch G is 

used to rivet over the hollow end. The piece is then re- 

versed to similarly finish the other end. In the fixture H 

the small trunnion piece A is put on while the main stem 

B is held in a small slot in the fixture. As an aid 

to making the Periodograph. department a complete 

manufacturing unit in itself, it has been furnished 

with the heat-treating and hardening department 

which is illustrated in Fig. 33, and this view shows 

the baths of cyanide, gas-heated hardening furnaces and 

quenching tanks used. 

The assembling benches are specially arranged to 

FIGS. 31 TO 34. 

' 

<< 

5 

* 

34) 

BALANCE FOR TESTING SPRINGS, HEAT-TREATING FURNACES, ASSEMBLING BENCHES AND 
STAKING FIXTURES FOR ASSEMBLING 

Fig. 31—Balance for testing strength of spring. 
heat-treating furnaces. 

Fig. 32—Staking 
Fig. 34—Portion of assembling benches 

fixtures used for assembling Fig }—Case-hardening and 
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BIG, PRELIMINARY INSPECTION OF REGISTERS 

facilitate rapid work, and as the parts progress from 

the left to the right, Fig. 34, the preliminary assembling 

operations are performed until they finally reach the 

last assembling bench where the assembly is completed 

of the various units which have previously been put 

together. The box frame which holds the small in- 

dividual units A will be seen in the center of this work 

FIG. 36. ELECTRICAL TESTING OUTFIT 

bench, and as each completed register is finished, the 

workman can readily turn around and put it out of 

his way on the narrow auxiliary bench B, which is pro- 

vided as an adjacent portion of the preceding assembly 

The registers then go to an inspection bench 

for their recording and card- 

bench. 

where they are tested 

punching features, Fig. 35. 

The inspection of the electrical features is thorough 

and the switchboard and devices used in connection with 

REGISTER IMPULSE TESTING DEVICE 

MACHINIST Vol. 51, No. 4 

the operation are shown in Fig. 36. After this inspec- 

tion of the register is completed, the inspector places 

each in one of the receptacles A, Fig. 37, and the elec- 

trical parts are connected to a feeder-line through which 

they receive electric period time impulses from the auto- 

matic impulse device B. This is motor driven and at 

very frequent intervals sends an impulse through all of 

the registers on test. They are all started from a fixed 

period number and a counting device on the impulse 

machine is correspondingly set, so after they receive 

several thousand impulses they are examined and the 

period number on each register should correspond with 

the number on the counter, thus insuring that the re- 

cording device on the machines is in working order. 

Winding Springs in a Job Shop 

By M. L. Lowrey 

Tension springs occupy less space, and are much 

longer lived if wound with initial tension. Some years 

ago the American Machinist published a method of 

winding spiral springs with initial tension, but, as I 

recollect it, it was such an elaborate affair that it had 

no practical value for small jobs. 

I have of late been winding such springs with the 

very simple appliance shown in the sketch. The arbor 

or mandrel can be held in the chuck or on the centers. 

For convenience I usually hold it in the chuck and run 

the lathe backward, winding the wire over the arbor. 

As the sketch shows, the wire is fed on to the arbor 

through a hole in 2 piece of tempered tool steel, bent to 

WINDING SMALL COIL SPRINGS 

a convenient angle, the guide hole being set at such an 

angle that it gives the wire a short kink just as it goes 

on to the arbor. The angle of this hole determines the 

amount of initial tension, and with a very little practice 

the guide can be set to give any tension desired. 

The lathe is to be geared as if to cut a thread of the 

same pitch as the diameter of the wire that is to be 

wound, or a little coarser. The sketch shows a spring 

being wound with a very great initial tension, and it 

looks as if the wire would climb on to the coil already 

wound but it will not if the tool is correctly set with 

the rest close to the arbor, and the hole slightly below 

the top of the latter. 

There is another kink in winding springs that is not 

as well known as it should be. When the arbor upon 

which the spring is to be wound is held in the chuck 

there is no need to support its other end with the 

tail center as it can be much better supported by 

a stud screwed into the bent tool through which the 

wire passes as shown in the enlarged view. 
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DROP-FORGING HIGH-SPEED 

MILLING CUTTERS 

By 

A.V. Hurter, 

WESTERN EDITOR, AMNER 

Those who have had experience with heavy-duty 

and clash have learned that 

from drop-forged blanks have greater strength 

The 

hot-working 

gears gears made 

and endurance. same principle in regard 

to this of steel before 

machine-finishing applies to the 

modern high-speed-steel milling cutter, the teeth 

of which are similarly subjected to stress, and 

this article describes some of the tests made on 

treatment 

undoubtedly 

cutters of this type. 

ANY investigators have previously shown the 

effect of hammer-forging and hot-working on 

high-speed and other tool steels and how, with- 

in certain limits, this refines the grain and puts the 

steel into better shape for strength and service. It 

not the intention to elaborate upon this portion 

of the subject but to treat it solely from the viewpoint 

is 

TESTS OF CUTTERS MADE FROM BAR STOC rABLE I < 

Part No. T-12. Drawing No. 34Z-7. Name of tool, gear cutter. Dept. N¢ 
318. Date, 3-11-16 to 6-9-16 

Grindings Averag 
Marked per 
D No. | New 1 2 3 3 5 6 7 8 Total Grind 
Np. | 32 16 24 32 32 40 8 0 8 192 21 
No. 2 32 16 24 32 32 40 32 24 8 240 26 
No. 3 32 16 24 32 32 40 32 24 8 240 26 

Total, 9% 48 72 % 96 120 72 48 24 672 73 
R.p.n 125 125 125 125 125 125 125 125 125 
Feed 16 16 16 16 16 16 13 12 10 
Speed, 171 #171) «171° «171 «171 171 171 171 171 

Hardened at 2,275 deg. Quenched in oil. Drawn 600 deg. F. Remarks: No. |! 
stuck hard gear 6th grind. All broke on 8th grind 

of the practical man and to show what has been accom- 

plished by such methods in the production of high-duty 

milling cutters. 

Some years ago the Ford Motor Co., of Detroit, 

rABLE II. TESTS O} 

Part No. T-12. Drawing No. 34Z-7. Name of tool, gear cutter. Dept. N 
Grin 

Marked 
SH No.2 New 1 2 3 4 5 6 
No. | 48 37 40 32 48 40 l¢ 
No. 2 48 37 40 32 48 40 16 
No. 3 48 37 40 32 48 40 16 

Total, 144 It 120 96 144 120 48 
R.p.t 125 125 125 125 125 125 125 
Feed, 16 16 16 18 18 16 16 
Speed, 171 171 171 171 171 171 171 

Steel, drop-forged. Hardened at 2,275 deg. F. Quenched in oil. Drawn 60 

started a lengthy series of tests on the effects of differ- 

ent forging and heat-treatments to determine which 

would give their milling cutters the longest life and 

greatest production value. Many of their cutters are 

F¢ 

expensive to make, and the costs run into 

deal of money, due to the fact that the alloy steel used 

in the automobile construction causes excessive wear or 

them. 

a great 

) i 

One of a series of tests was made on the gear cutters 

used on the ring gears for the differential. The auto- 

matic machine used for cutting these gears has three 

cutters simultaneously in three 

gears. The cutters are always removed in sets after 

they have become damaged or worn and all three are 

always replaced at the same time. The records, as kept 

on this job, are based on the total number of gears 

which are cut by a set of three cutters and when making 

tests the cutters were always made up in sets of three, 

which would be identical in design, material and treat- 

ment, 

Originally the cutters were made of steel cut from 

bar stock as has been the common practice of milling- 

cutter manufacturers in the past. An example of the 

best results obtained from cutters made of bar-stock 

high-speed steel is shown in the record test, Table I, 

which shows that the grand total of gears produced by 

this set of cutters 672. This is an exceptionally 

high test for cutters made of bar stock, and it was 

found that the average of bar-stock cutters ran about 

418 gears before the cutters were entirely used up. 

Numberless experiments were made in forging and 

heat-treating high-speed-steel cutters with a view to 

obtaining a longer life, and these experiments eventu- 

ally led to drop-forging the cutter blanks between dies 

similar in to that shown in Fig. 1. Table I! 

shows the production obtained from drop-forged milling 

cutters on the same job. The steel used was of exactl\ 

the same grade as in the former, the milling cutters were 

made in the same tool works, and all other treatments 

were identical. The total production from these three 

service on separate 

is 

) i section 

MRGED Cl 

318 te 3+20-16 to 427-1¢ 

\ 
7 8 ? 10 1! 13 I 

16 24 32 24 24 4 32 44 
Lé 24 3? 24 24 ? 32 44 
le 24 32 24 24 ? 32 $45 

48 72 96 72 72 Ti 9¢ 1335 5 
125 12 125 125 125 125 125 

lé | 13 12 12 10 10 
171 171 171 171 171 171 171 
eg. F. Re rks: Structure very fine 

drop-forged milling cutters was 1335 gears, and the 

average of all the results obtained from different steel: 

by this method was 1084 gears per set. 

In Table III are shown the results of tests 1 y I lade on a 
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different job with hobs forged from many different 

grades of steel. The regular hobs previously used and 

made from bar steel were run at a speed of 86 ft. 

per minute and had an average production of 40 gears 

each between grindings. It will be noted that in these 

tests with forged hobs that the production in nearly 

every case ran to 80 gears between each grinding 

and that after the first grinding the feed was increased 

from 0.060 to 0.075 in. per revolution, and after the 

second grinding the speed was increased from 86 to 

111.5 ft. per minute. 

<-- ; 7 ~ 

x 453 vita ao 

| 

PiG. 1 SECTION OF FORGING DIE FOR GEAR CUTTERS 

A great deal of the forging of cutter blanks at the 

Ford Motor Co., was done under the direction of J. C. 

Waters, who has since organized the Forge Products 

Co., Ann Arbor, Mich., for the commercial production 

of forged high-speed-steel blanks for many types of 

tools. 

A few of the many types of milling-cutter blanks 

which have been produced are shown in the headpiece. 

MACHINIST Vol. 51, No. 4 

FIG. 2. HAMMER DIES FOR CUTTING-OFF HOT BAR STOCK 

off, and shows that very little material is wasted in 

the production of these forgings. The limit to which 

the hammer operators are required to work ex- 

tremely close, and the average finish allowed for ma- 

chining on each side of the forging is approximately 

0.030 in., thus reducing both the stock wasted and the 

machining labor required to a minimum. In the over- 

all diameter } in. is allowed for finish. The blanks are 

furnished either solid or with the arbor hole punched 

through at the option of the buyer. 

In production, the blanks are usually cut from a hot 

bar using the hammer-cutting dies, Fig. 2, which, with 

proper stops for gaging the length of the piece being 

sheared, trim each piece from the bar with a blow or 

two of the hammer; this saves the amount of material 

is 

lhe lower one at the left has not had the flash trimmed which would ordinarily be wasted in a saw cut. The size 

[ on io 
i 

| 

| 

| 

FIG. 3. MILLING CUTTER AND FORGED BLANK FIG. 4. FORGING DIES FOR MILLING-CUTTER BLANKS 
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FIG. 5. TRIMMING DIES FOR REMOVAL OF FLASH 

of these dies may be judged from the 6-in. steel scale 

lying at A on top of the die at the left. 

Drop-forged blanks cost the cutter manufacturer 

TABLE II!. TESTS OF FORGED HOB 

The following is a result of test of hobs from blanks forged by the Ford Motor 
Co. to gain information regarding hammering of high-speed steels. Regular hol 
from all makes of steel are run at 86 ft. speed, and cut 40 gears between grinding 

Speed, Speed, Speed, 
86 kt 8oFt. 1115 Ft 
Feed, Feed, Feed, 
0.060 0.075 0.060 

34 Z-8 In In In 
Gears Gears Gears 
Cut, Cut, Cut, 

Hob First Second Third 
Number Grind Grind Grind Mark Remarks 

675 80 80 80 1 Condition fair on all trials. Teeth 
rubbed some on one side 

676 80 80 80 2 Condition good on all trials 
77 80 80 80 2 Condition good on first and second 

test. Damaged some on third test 
678 80 80 80 3 Condition good on all tests 
679 88 80 80 3 Condition good on all tests 
680 80 80 80 3 Condition good on first and s 

test. Fair on third test 
681 80 80 40 1-1 Damaged some on opposite sides on all 

three tests 
682 80 80 40 l Damaged some on opposite sides on all 

three tests 

approximately 10 per cent. more than the same blanks 

sawed from bar stock, but due to the fact that some of 

the machining work is saved and because the forged 

FIG. 6 FLASH TRIMMED FROM CUTTER BLANKS 

blanks appear to machine more readily, it has been 

found that the cost of the finished cutter will be ap- 

proximately the same as though made from bar stock. 

Consequently, the cost is no greater to the consumer and 

he has the additional advantage of buying a cutter of 

far greater productive life. 

A typical milling cutter and a blank similar to the 

one from which it was produced are shown in Fig. 3, 

illustrating the small amount of excess on the forging. 

A set of dies similar to those from which these forgings 

were made, Fig. 4, shows their general character. 

The high-speed-steel blanks, as cut from the bar, are 

heated in an oil furnace to the proper forging tempera- 

ture, then placed under the drop hammer and struck to 

shape in from three to four or more blows, during which 

the scale is constantly blown from the die surfaces 

by an air blast. After forging, the blank is removed 

from the dies and placed in a trimming press, the punch 

and die for which are shown in Fig. 5. The smal! 

amount of flash which is trimmed off is shown in the 

piece A, lying at the side of the trimming die. 

A handful of trimmings from 6-in. milling-cutter 

blanks as they were picked up at the foot of the trim- 

ming press is shown in Fig. 6, and indicates the small 

am 

Le *) 

KEYWAY CUTTERS UPSET ON 
BAR STOCK 

FIG. 7. DIES FOR FORGING TAPER AND ENDS OF 
END-MILLS 

FIG. 8 



168 AMERICAN 

amount of stock which is wasted. The gross weight of 

twenty-five 6 x 1l-in. milling cutter blanks was 175 

lb. and the total weight of flash trimmed off was 27 0z., 

showing a waste average of not over 1 per cent. of the 

weight of the forgings. 

The success of forged high-speed-steel tools is by 

no means limited to milling cutters, as a tool for 

finishing the inside of the dome of the Liberty motor 

cylinders showed 43 per cent. more productive capacity 

than that of tools made from bar stock. 

Fig. 7 shows some Woodruff keyway cutter blanks 

made by upsetting the proper amount of material on the 

end of bar stock, and illustrates what can be accom- 

plished by upsetting amounts of material ranging from 

a small percentage of the diameter of the bar stock 

up to heavy upsets, as indicated at A and B. Forgings 

produced by this method can compete in price with 

those which are made by welding a high-speed-steel 

section onto a mild-steel shank. 

Forgings for end mills such as A, Fig. 8, are produced 

either in dies, similar to those shown, or more fre- 

quently by upsetting the head on a bar of the diameter 

of the large end of the taper shank and then hammer 
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drawing the taper. When made by the former method 

a different set of die blocks is required for each size 

of taper shank, but aside from this requirement the 

different sizes of heads are produced by using insert 

blocks B, which can be keyed into the body of the die. 

These insert blocks are held in the recess D by means 

of the taper pins FE which fit into the grooves F. The 

pins and block in final position are shown in the die at 

the left at G and it will be noted that they are provided 

with large rectangular heads so that they may be readily 

removed when it is desired to change the insert piece. 

All high-speed-steel forgings, after they leave the 

hammer, are cooled in lime to aid in removing the 

forging strains. Later, they are box-annealed in char- 

coal for a period of time sufficient to enable them to be 

easily machined. 

High-speed steel warrants better care than it usually 

receives in many plants, and many users forget that 

pound for pound it is worth three or four times as much 

as brass. In this plant all small pieces of scrap which 

are left over from the forging operations are taken 

to small power hammers and there worked up into 

squares for use in toolholders. 

Lubrication of Air Compressors’ 

By H. V. CONRAD 
Mechanical Engineer, Secretary 

ATISFACTORY lubrication § of 

obtained by (1) the 

minimum and (2) 

air-compressor 

cylinders is reduction of 

friction to a 

carbonization of the oil as far as possible. 

elimination cf 
For the 

proper reduction of friction the oil chosen should have 

sufficient body to sustain the weight of the moving 

parts and to form a seal between the piston rings and 

the cylinder walls and still not absorb excessive power 

in the overcoming of the viscosity of the oil itself. 

The objections to air-cylinder that allow more 

than the very slight amount of carbonization which 

appears unavoidable are of course well known, but may 

be briefly stated for the purpose of clarifying what 

follows: 

Carbonization of the oil allows the accumulation of de- 

oils 

posits of carbon which are sticky in the early stages 

of their formation but hard and flinty later. Such 

deposits accumulate on the cylinder valves, in the cylin- 

der passages, in the pipes and eventually in the air 

receiver. 

Sticking or partial closing of the valves and their 

consequent failure to act properly is probably the chief 

objection to this action from the standpoint of the effi- 

cient operation of the compressor. 

The formation of excessive carbon deposits is apt 

to be due to any one or more of the following causes: 

1. The ill-advised use of some oil, such as a steam- 

evlinder oil, which easily decomposes in the heat of 

the air cylinder. 

2. The use of oils of too great a viscosity, commonly 

referred to as “too heavy oils.” These do not atomize 

readily and therefore remain too long on the hot cylin- 

der walls, etc., thus baking down to sticky carbon 

deposits. 

1919 *From a paper read before the Compressed Air Societ 

Compressed Air York Society, New 

3. The use of too great quantities of oil, which has 

the same effect as the use of too heavy oil as far as 

the carbonization is concerned. 

4. The failure to provide a proper screen over the air 

intake of the compressor, thus allowing free entrance 

f dangerous dust (especially coal dust). 

The objections to carbonization aside from the stick- 

ing of air valves and choking of the air passages is the 

menace of fire entailed by carbon deposits. Carbon 

particles torn loose from them may become incandescent 

not be anticipated by the 

If such incandescent carbon 

from which could 

compressor gnanu facturer. 

causes 

rABLET. CYLINDER TEMPERATURES AT END OF PISTON STROKI 

Final Temperature Final Temperature 
Air Compressed t Single Stage Two Stag 

10 Ib. gage 145 deg. F 
20 Ib. gage 207 deg. | 
30) yage 255 deg. I 
40) gage 302 deg. F 
50 Ib. gage 339 deg. I 188 deg. I 
60 Ib. wane 375 deg. F 203 deg. I 
70 gag 405 dey. I 214 deg. F 
80 gag 432 deg. F 224 deg. | 
on was 459 rj 234 deg. | 

10 was 485 deg. I 243 deg. | 
1 gag 507 deg. } 250 deg. I 
| pag 529 deg. F 257 deg. |} 
13 gag $50 deg. I 265 deg. I 
14 gag 570 deg. I 272 deg. F 
150 re 589 deg. I 279 deg. |} 
200 gage 672 deg. F 309 deg. I 
50 re 749 r F a31d I 

particles should happen to come in contact with “oil 

vapor” given off by the lubricating oil a fire might 

possibly be started the menace of which would be small 

or large, depending upon how much carbon had been 

allowed to accumulate in the compressor and piping 

to the receiver. If these are always kept properly 

cleansed there should never be a time of any danger. 

This oil vapor is given off from lubricating oil at 

a temperature called its “flash point” just as steam 

arises from water at a certain point. 
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The selection of an air-cylinder lubricant is, of course, 

governed to a considerable extent by a knowledge of 

the cylinder temperature it must withstand. Knowing 

the air pressures the corresponding temperatures are 

ascertained fairly accurately, as shown in Table I. 

This table gives the final temperature in the cylinder 

at the end of the compression stroke for single-stage, 

also for two-stage (or compound) compression when 

the free air entering the cylinder 60 degrees 

Fahrenheit. 

Variations from these temperatures will occur in 

actual practice due to water-jacketed air cylinders and 

radiation tending to lower the temperature at the 

higher pressures. But at, say, 50-lb. pressure and lower 

the heat is 'ikely to be somewhat greater than given in 

the table, particularly if the compressor is run at high 

speed and also if it is not water jacketed. 

The natural inference of the reader after observing 

the temperatures in Table I is that he must select an 

air-cylinder oil the flash point of which is higher than 

the maximum temperature apt to be encountered within 

the air cylinder. As a matter of fact this is not the case, 

and it need only be carefully noted that the study of 

the air-cylinder temperatures is useful mainly in test- 

is 

rABLE Il. PHYSICAL TESTS OF PARAFFIN BASE OILS 

Minimutr Average Maximun 
Gravity, Baumé 28to 32 deg 25to 30 deg 25to 27 deg 
Flash point, oy 

cup 375 to 400 deg. |} 400 to 425 deg. F 425¢t 00 d } 
Fire 425 to 450 deg. | 450 to 475 deg. I 475 75d I 
Viscosity (Savybolt) 

it 100 deg. I 120¢ 0 230 to 315 to 1500s 
Color Yellowisl Reddish Da red t r 
Congealing point 

(pourtestdeg.F.) 20to 25 deg. I 30 deg. I 5to 45 deg. I 

ing lubricating oils to determine their resistance against 

breaking down into carbon, etc., but such temperatures 

cannot be taken as limits establishing the highest allow- 

able flash point for a lubricant safe to use in the air 

cylinders. 

For average normal conditions the oil should be a 

medium-bodied pure mineral oil ef the highest quality, 

not compounded with fixed oils such animal or 

vegetable and should be carefully filtered in the final 

process of manufacture. 

Quite a range of oil composition is permissible for 

lubricants approved for this work, which are manu- 

factured under the above conditions. Primarily a dis- 

must made between those having a 

base as distinguished having an 

as 

tinction be oils 

paraffin 

asphaltic base. 

From a strictly operating standpoint—so it is claimed 

some lubricant manufacturers—there is no distinc- 

from those 

by 

tion between these two classes of lubricants as to their 

desirability as compressor cylinder oils, provided both 

have been properly filtered in the process of manufac- 

remove the carbon-forming eiements. If any 

such carbon 

ture to 

carbon should be formed, however, de- 

posited by the asphaltic-base oils is of a slight, fluffy 

nature and easily cleaned out, whereas that deposited 

by the paraffin-base oil is very adhesive and charac- 

terized by a hard, flinty nature. 

Merely as a guide to aid the operator in specifying 

the qualities to be possessed by an air-cylinder lubricant 

recommended for average duty Table II is presented. 

It is suggested that those oils within the range 
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expressed by the minimum figures be used for light 

duty or low pressures and temperatures, while those 

expressed by maximum figures should be used for high 

pressures and temperatures. 

It is recommended that any paraffin-base lubricant 

intended for use in “all standard air compressors” 

should meet the physical tests imposed by the average 

range of figures given in the middle column of the 

table. The above wording “standard air com- 

pressors” is to be interpreted as including the following 

above 

types of machines: 

(a) Low-pressure up to 100-lb. compressers, which 

may be either small-sized single-stage units or larger 

sized compound machines. 

(b) High-pressure compressors which are constructed 

with the proper number of stages so that no excessive 

temperatures are ever reached. 

In other words, this lubricant of average test figures 

is always recommended unless a compressor manufac- 

turer specifies in his literature that a high-flash-point 

oil should used to meet the conditions peculiar 

to his machine. It is thus obvious that it is never 

necessary that a lubricant should possess a flash point 

high 500 deg. unless abnormal conditions of 

high temperature prevail. Such high-flash-point 

have an unusual tendency to produce carbon deposits. 

This group of oils is considered separately for the 

reason that the limit of gravity stated in 

above table, viz., 25 deg. Baumé, eliminates this entire 

group from consideration, which it is not the intention 

of this article to do. As a guide for the selection of 

suitable oil, see Table III. 

be 

as as 

oils 

lower the 

PHYSICAL TESTS OF ASPHALTIC-BASI rABLE III E OILS 

Minimur Average Max 
Gr ‘ 20-22 deg 19.8-21 deg 19.5-20.5 deg. 
Flast 

305-325 deg. I 315-335 deg. I 30-375 | 
Fir 360-380 deg. } 370-400 dew. |} 385-440 | 
Vi sit Say ) 

100 deg. } 175-225 se 275-325 s« 475-7 
Col Pale yellow Pale vellow Pale vellow 
Congealing t 

pour test 0 deg. I 0 deg. |! 0 deg. F 

For general all-round use it is conceded that the 

recommendations given in Tables II and III cover the 

situation as well as possible; special cases, of course, 

requiring investigation and special consideration before 

making recommendations. 

The quantity of lubricating oil to feed to the air 

cylinders of compressors cannot be stated in exact 

terms due to the varying viscosity of different oils 

the heat of compression and the size of cylinder. It 

may be stated in general, however, that after the cylin- 

ders have acquired smooth and polished surfaces the 

quantity should be reduced to the lowest limit to avoid 

the possibility of the accumulation of carbon and soot 

deposits within the system due to excessive us¢ 

The basis of quantity given Table IV is recor 

mended, subject to the preceding modification for thes« 

evlinders or equivalent sizes operating under n 

conditions. 

It will be seen that the results in the last col 

of Table IV are based on the assumption that w 

temperature and usual range 
¢ - 

an average ol! 

ood that 

average conditions of 

oil viscosities a pint of oil will contain 

about 16,000 drops. It is, of course, underst 
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these figures are offered merely as an approximate guide 

and that every individual must exercise his own judg- 

ment in modifying them wherever his own particular 

set of working conditions is unusual. 

PABLE I\ QUANTITY OF AIR-CYLINDER LUBRICANT REQUIRED 
PER 10-HOUR DAY 

- ‘ = - — 

+ - ~ 7 x tos & = oo — J / = Ui 
5 . 8 44 718 ! 600 718 ) 0375 

» 408 12 } 2 12 ) 613 ) U4 ) 
g " 12 aR 496 340 4 2400 »5> 0 1500 
4 4x24 730 0 3450 ¢ 3600 75 0 2250 

+0) ) 2940 ¢ 47 4800 90 0 3000 
6 6x 36 4550 44 607 6000 607 0 3750 

42 42x42 6700 69 ] 0 2 7200 633 0 4500 
* Fiour f t ymn ar — ‘ ted 16.000 drops per pint of 
75 I 

A leading authority on compressor engineering con- 

tributes the following: “The best way to determine 

the proper amount of lubrication is to take out the 

valves from time to time and examine the cylinder. 

All parts should be slightly oily. If they are dry the 

lubricators should be adjusted to feed a little more oil, 

if oil the cylinder and its parts show 

excessive oil the quantity fed by the lubricators should 

whereas lies in 

be reduced. By thus examining the machine a few 

times the proper amount of oil can be determined to 

suit the characteristics of the lubricant used and the 

conditions under which the machine operates.” This is 

‘a | 
—, 

¥ 3 

: 1 

= | + 
! 
DEVICE FOR CLEANING CARBON IN AIR-DISCHARGE LINE 

AND RECEIVER OF AIR COMPRESSORS 
Com Ind \lix l lb of RR ~ ] ! , wit} 18 Ib f water T 

Close Ks, oper fillir ' nd 3 he compe ! } he funnel nte ; = 
} 1 chambe when this is full cl he filling lve pen botl 
_* > nd il fl bout 7 Ops | n ‘ 
I ear f tl egulatir Tye 

a better way to determine the quantity of oil required 

than by adopting without this experimenting any tabu- 

ated number of drops. 

The best of lubricating oils will cause the deposit of 

enough carbon in the compressor system to necessitate 

the periodical cleansing of it. 

For the the 

should confine his efforts to the use of soap suds. A 

removal of carbon, machine operator 

rood cleansing solution is made of soft soap f one part 

to fifteen parts water. These suds should take the 

place of oil for a few hours, and be fed into the air 

evlinders about once a week, either by means of a 

hand pump or through the regular lubricator at a rate 

about ten times as rapik that of the oil. The 
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cleanliness of the air valves when inspected, as they 

should be periodically, will indicate whether greater or 

lesser applications of the soap suds should be made. 

After using soap suds, open the drain cock of the 

air receiver, and of the intercooler in the case of com- 

pound machines, to draw off any accumulated liquid. 

Oil should be used again for a half hour before shutting 

down the machine in order to prevent rusting the cylin- 

der and its fittings. Never use kerosene, gasoline or 

lighter oils in an air cylinder for any purpose, because 

of their volatile nature under heated conditions. 

It often happens that oil, carbon and other foreign 

matters are deposited in the air discharge lines and air 

receiver. A practical method of cleaning these is shown 

in cut attached, where a receptacle made of 6-in. pipe 

is shown set on top of the discharge pipe. The cut 

shows the construction and the different parts. If a 

mixture of 1 lb. of Red Seal lve and 18 lb. of water 

is passed into the discharge line at the rate of 60 

or 70 drops per minute while the compressor is run- 

ning, this will eat out all the accumulation on the 

surface of the pipe and in the receiver, and if the blow- 

off valve on receiver is open all of this foreign matter 

will be discharged therefrom. This cleaning solution 

can be used month or two, depending on how 

much accumulation there may be in the receiver. 

The proper quantity of oil to be fed to the steam 

cylinder is much greater than to air cylinders because 

of the constant washing away of the oil by the steam. 

Approximately four times as much oil will be needed 

every 

in the steam cylinders as in those for air. 

Depending on its viscosity a pint of steam-cylinder 

oil will furnish from 5000 to 8000 drops, and taking 

an average of about 6500 drops and four times as much 

oil as air cylinders of the same size, working at the 

same piston speeds as given in Table III, the recom- 

mended amounts to feed the steam cylinders or their 

equivalents are given in Table V. 

TABLE V. QUANTITY OF OIL FOR STEAM-CYLINDER LUBRICATION 

Size of ¢ nder Number Pints Oil Re- 
Drops per M Inches quired per 10 Hours 

4 8x & 0.4 
8 12x12 0.75 

16 18x18 can 
24 24x24 a 
3? 30x 30 30 
40 36x 36 3.75 
48 42x42 4.5 

These figures are approximate only, and will vary 

with the steam conditions, the kind of oil used and its 

method of introduction into the steam, also with the 

boiler compound carried by the steam into the cylinder. 

When the operator of an air compressor succeeds 

in obtaining lubricating oils that are giving satisfac- 

tory he should about making a 

change to other grades, particularly if cheapening the 

results be cautious 

cost is advocated by purchasing and sales agents. But 

if a change is decided on, the performance of the 

new lubricants should be most carefully checked up 

before damage can occur to the rubbing surfaces of the 

compressor, to that amount 

deposit collects on the inside walls of the air receiver. 

The best way to get results is to put up the problem 

lubrications to the local experts of any reputable 

lubricating company and be governed by their recom- 

and see no increased of 

oT 

mendations, which, should be based on the above. 
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GENERAL view 

of the howitzer 

is given in 
The British Eight-Inch 

Howitzer—III] 

allowance left on the 

diameters ranges 

from 0.008 in. to 

Fig. 18, and the 0.015 in., according to 

mechanism with the . = ahaa the size, the greater 

breech bushing is illus- By I. WILLIAM CHUBB limit being for the European Editor 
trated in Fig. 19. The 

following reference to 

the letters will per- 

haps contain most of 

the description neces- 

sary. The mechanism 

is supported on the 

body by a breech ring 

A, the screws B being 

placed on the carrier 

C and rotated by 

means of the crank- 

shaft D, while at E 

is a plate retaining 

the breech screw in 

place in the carrier. 

The crankpin works 

in the crosshead F; 

at G is the nut that 

secures the bolt for 

the breech-mechanism 

lever bearing, and at 

H a nut secures this 

purposes the description 

“American Machinist” ] 

American 

The action of the breech mechanism for the 8-in. howitzer is not 

essentially different from that of the 6-in. howitzer, and for most 

applies to 

obturator, however, is used, and the firing lock is dicerent, being 

secured to the spindle by a block. 

the obturator and is held by a 

and the primer is fired by the pin that is attached to the lock. ft. 

Machinist , 
larger diameters. The 

general speeds and 

feeds mentioned on 
’ 5 > 4 As : ) . , 

given on page 611, Vol. 49, of the page 611, Vol. 49, 
hoth pieces of ordnance. An apply, but it may be 

said that heavy mill- 

undertaken at This spindle 

nut in a 

passes th rough 

the head 
ing is 

recess in a cutting speed of 25 

a minute with a 

feed of in. a min- 

ute, and with cuts of 

~ In. Or in SsOme Cases 

up to 1) in. deep, 

according to the 

amount of material. 

Turning high-tensile 

steel is at about 40 
ft. a minute, with 60 

ft. a minute for mild 

steel. The machine 

tools employed are 

mainly lathes, drill- 

ing machines, slotting 

hand lever to the 

crankshaft. The 

hinge pin J keeps the 

carrier in position, and the hand lever mentioned 

above is illustrated at K, being shown in one view 

in two positions, locked and unlocked. In it is a 

block LZ retaining the spring, with M the breech-mechan- 

ism lever catch and N the catch plate. At O in the top 

left-hand view is a shutter pin to retain the obturator- 

spindle nut, and P on the right-hand view is the bear- 

ing for the hand lever, while Q in the lower left-hand 

view is the safety shutter; R above shows the cam rotat- 

ing the breech screw. At S in the right-hand bottom 

view is the control arc; at T in the view above the ob- 

turator, with nut U and spindle bush V. Then at the 

side will be seen the pin W for the retaining plate, and 

at X in the top left-hand view the roller to bear against 

the cam. 

In the section of the works with which this account 

is concerned about 50 per cent. of the labor employed 

is diluted; that is, 20 per cent. are females and 30 per 

cent. semi-skilled men. Day and night shifts are worked, 

and where possible work is finished by grinding. The 

FIG. 18 HOWITZER WITH 
machines and many 

milling machines, the 

last almost always 

vertical, whether light or heavy. When finish-machined 

the work has to pass the government inspectors. 

Tolerances generally are for surfaces in contact minus 

0.002 in. on the male dimensions plus 0.002 in. on female 

dimensions. No sharp edges or corners are permitted, 

and as a rule all radii are specified. 

The breech ring, Fig. 20, is received in the form of 

a bar roughly forged to shape, tests being taken off 

every bar. The bar cuts up into three rings. 

Cutting-off and rough-borirg is an ordinary lathe op- 

eration, the parting tool being about } in. wide. The 

operation also includes putting through a rough hole, 

17} in. in diameter. In planing 3 in. is left on the 

thickness for facing when the ring is on the gun. 

For marking-out the profile scribing blocks are used 

on the setting-out table, and with a suitable piece to fill 

the hole the center of the bore is found and then the 

profile is laid out from it, and for machining an ordi- 

nary slotting machine with circular table is used. The 

work is machined to the lines. 

BREECH MECHANISM 
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Milling to form also includes cutting off the surplus 

metel at the back and front of the piston lug. The front 

is cut down in three steps and left for the turner in 

another operation. The radius at the back near the lug 

is finished by a milling cutter, Fig. 21, with an end of 

4-in. radius. 

Next the surplus metal inside the hinge is removed 

on a vertical milling machine and the clinometer-plane 

surface is stepped down on the same, the hinge being 

marked off by hermaphrodites to show the depth to be 

worked to, leaving 1,20 in. inside the hinge at each end. 

ARMY OR DNAN GS Spas ff 

——- 

piston lug. The ring is then placed on the table of a 

horizontal boring machine and the hinge is opened out 

to 1.85 in. and clearances for the carrier put in, after 

which the hinge is slotted down to the back of 2.05 in. 

radius, using a tilting circular table which has to be 

set to angle for the slot. 

The stop for carrier back of the hinge is milled at an 

angle on the circular table of a vertical milling machine, 

the table being tilted or the ring packed up for angle. To 

obtain the correct size a 1.85-in. plug is placed in the 

hinge hole and then the distance is gaged from the top 

} BRAG hy : au S U 

Horizontal Section Through, 
Breech Mechanism 

7=-Vertical Section Through 
B reech Mechanism Lever 

Lif 

FIG. 1 BREECH MECHAN 

In finish-boring and threading the ring is held by a 

jaw chuck and clamps in the lathe as illustrated in Fig. 

22. For boring the three diameters the cut is dry with 

The radius at the lug is worked out by 

turning tool of 1-in. 

the necessary 

The tool bat 

-in, traverse. 

an ordinary square section, Fig. 
” 
23, which is revolution to 

the lathe 

given part 
weep the curve. is secured in 

rest and a ratchet wheel on it is worked by chain from 

the overhead motion of the lathe. The ratchet gear 

drives a worm and wormwhee!. The latter is on a 

vertical spindle held at the end of the bar, its lower end 

bearing a circular toolhclder; across this a slot is cut 

to take the tool, which is held by two screws below. 

The tool is, of course, set out to the radius required. 

The threading is the ordinary process followed with 

In drilling and boring the hinge and 

rough hole 12 in. in 

hole through the 

located threads. 

piston lugs it is usual to drill a 

at the hinge diameter and a 33-in. 

View Showing BreechMechanism | 
Swung Open 

SM, GENERAL 

Prose “~ rn ] rn or 

\RRANGEMENT 

radius on The 1-in 

the front is finished in this operation. 

When the ring is on the gun both the hinge hole and 

the hole in the piston lug are bored from a jig in a 

of the plug to the stop by a gage. 

horizontal boring machine. In the same machine it is 

usual to face up both the outside and inside faces of 

the hinge to gage for length and over-all dimensions. 

The steel bar from which the breech bushing is pro- 

duced has been previously rough-turned, bored and oil- 

hardened, the central hole leaving about in. 

out. Fig. 24 gives views of what is essentially the 

breech opening showing the bushing in position. 

From the bar nine bushing blanks cut off, 10 

cuts being taken to allow for scrap at the end, the part- 

ing tool being 1 in. wide and working in conjunction 

with a nicking tool at the back of the lathe to split 

the cut. The usual cutting-off feed is 80 cuts to the 

inch. At each end four test pieces have previously been 

to come 

are 
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trepanned out, the holes being 2? x 5 in. deep. The 

job is held in a jaw chuck, with a steadyrest near the 

center of the length, no back center being employed. 

Rough boring and turning is a lathe operation that 

takes the bushing to within 0.2 in. in diameter, both 

inside and externally. After finish-turning the threads 

are cut on the outside and then a notch, or groove, is 

shaped across the rear face to suit the bar used for 

screwing the bushing into the gun. Surplus metal for 

it is left on the bushing and is afterward cut away when 

the bushing is finally screwed home. 

To enable a templet to be used in laying out for slot- 

ting the thread interruptions a recess has been bored in 

the surplus metal to a known size and two plug gages 

are employed on this for sizing purposes. Slotting the 

interruptions is done as usua.. 

The thread for the breech screw is cut on a Whit- 

worth jump lathe illustrated and described on page 

240, Vol. 49, of the American Machinist. The start of 

thread positions is taken from the drawing and is con- 

trolled by check and start of thread gages. After this 

the threads at the right- and left-hand sides of the top 

r eT FIG. 21 MILLING RADIUS AT BREECH-RING LUG 

a lead lap the full length of the hole, with oil and emery 

dust. The faces are finished with a scraper. 

Next the carrier is placed in a jig, giving the distance 

from the faces of hinge and from the bore of the 

| hinge to the center of the spigot. The face near the 

spigot, 0.8 in. from the rear face of the gun, is turned 

a and is used subsequently when profiling. For the 

turning operation the job is placed in the jig with a 

| pin through the hinge hole, a spigot at the back locating 

the jig on the faceplate of the lathe. The end of the peg 

projecting from the base of the jig locates the bottom 

of the spigot and is also used for measuring all dimen- 

sions from the back of the carrier. By a central bolt 

the carrier is pulled down to position on facing pegs and 

then secured by side screws and plate. 

FIG. 20 BREECH RING 

of the bushing are slotted away to form another inter- 

ruption, except at the bottom thread. The stroke of the 

slotting machine has to be adjusted so as to leave the 

last thread untouched. By chisel, the marker-out 

notches the threads to be removed in order to avoid 

mistakes at the slotting machine. 

The carrier, Fig. 25, is received as a manganese- 

bronze casting, and after some minor operations it is 

milled on the back, using a vertical milling machine. 

The job is clamped by the top lug, resting on the spigot 

and hinge bosses with the necessary packing. A face; 

milling cutter about 6 in. in diameter, is employed and 

the back is finished to facilitate the applicat‘cn of the 

boring jig for the hinge hole. 

For boring and facing the hinge hole, the carrier is 

set on the table of a horizontal boring machine to the 

marking out, with parallels under the finished back by 

which all subsequent operations are governed. A block 

gage measures from that face to under the boring bar. 
The facing is done to snap gages and the bore to plug 

gages, after which the hole is lapped out by hand, using 
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marking out, the depth being 

determined from the rear end. 

In the same operation the boss 

for the shutter pin is milled to 

marking-out, and this applies 

also to the clearance for the 

control are and to the safety- 

shutter inlet, by which con- 

nection is made between the 

shutter and the breech screw. 

For the control-arc slot the 

operation is rough, the object 

being to allow the are which 

is permanently fixed on the 

face of the gun, to pass the 

carrier. The slot radius is de- 

termined by a T-slot cutter 

which mills the carrier in a 

vertical position. In the same 

operation any other unneces- 

sary material inside the body 

is milled away, the whole 

FIG RADIUS TOOL FOR BREECH 

In boring for the breech-mechanism level bearing a 

centering spigot is employed at the back. A 2.9-in. hole 

is bored through first and then the rear end of the car- 

rier is faced to gage from the spigot bore, a pillar 

gage determining depths of the holes. The hole is then 

opened out to 34 in. in diameter, 3.4 in. deep, and the 

2.05-in. radius is tooled out. The radii are not particu- 

larly important and are formed by ordinary tools. The 

job is held very firmly in the jig at the spigot and 

hinge holes. 

For slotting the profile and hinge a plug is placed in 

the spigot hole and takes a 

templet which is set by the 

rear end of the carrier. The 

profile of section LL is here 

referred to, the work includ- 

ing the top flange line. The 

face 0.8 in. from the rear of 

the gun is used in applying 

the gage for profiling this sec- 

tion, a scale being placed 

against the templet and on 

the setting face. The carrier 

being reversed the profile 

operation is carried out on 

portions impossible to slot on 

the first side. 

After this the back lug is 

milled to size from the center 

operation really consisting of 

a series. 

The hinge, radius and clear- 

ance marked 814 deg. and 60 deg. in the section LL, 

Fig. 25, are milled and the adjoining curve worked to 

block gages from the hinge faces and bore. 

The last milling operation is cutting the pockets in 

the rear end. These pockets are for the plate retaining 

the catch lever when the screw is locked; also clearance 

for the end of the catch lever. The carrier is set up 

in the same position as in operation 12, and the distance 

to the center of the catch pocket is determined from a 
34-in. plug templet let in the hand-lever bearing hole, 
the distance of the radius also being determined from 

the templet to a dummy shank repre- 

senting the milling cutter, which is 

RING 

subsequently replaced by the 

cutter. The 13-in. portion of 

the plate catch pocket is ma- 

chined by an ordinary end . 
mill, the 1.9-in. portion being 

of the bearing hole, a plug be- 

ing used as a templet in the 

hole and the cut made to a dis- 

tance block from this. The 

depth is determined from the 

rear end of the carrier, letting 

machined by a slot cutter with 

a 1}-in. pilot to guide it cen- 

tral with the slot. The small 

pocket for lever catch is ma- 

on cChined to marking out and is 

not important. 
a 1.9-in. plug gage into the 

hole. Next the profile of the 

hand-lever stop is milled to FIG DREECH OPENING 

Completing the drilling in- 

» ge... cludes two holes 0.06 in. in 

diameter, } in. deep, cut with 
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2) 

right through to facilitate handling. 

The bar contains material for 8 to 10 

blanks. After the rough-turning, tes‘ 

pieces are taken and the bar is oil- 

hardened. After several usual turn- 

ing and boring operations the inter- 

ruptions for the threads are cut. 

This is work of an ordinary char- 

acter, the job being slotted to pillar 

gages, measuring from a_ templet 

bushing the central hole to the mark- 

ing out on the face of the screw. The 

portions of the work eventually 

threaded are left 0.002 in. full, so that 

the thread can be topped in the subse- 
E : ir" 

= = = a quent operation, the plain part of the 1 1] t/ \ A . . . . iF , = | interruptions being slotted bare size. 

< | t The thread is cut in the Armstrong- ‘i. , ay: ; , | re: | ; ; Whitworth jump lathe. In this oper- 

e EF ‘the ‘ { ation the end is also turned off to 
Pf 4 as igen i form the front projection. 

The top is then machined away to 

leave two lugs, one for the crosshead 

and the other for the pin and roller. 

The lugs are sized from the front face 

of the breech screw and the flange on 

the back face is formed, the radius on 

the edge of the flange being milled by 

a radius cutter at the same operation, 

the job being placed on a circular 

table. Either a vertical or a horizon- 

tal milling machine is employed, but 

in the latter case it is advisable to 

finish the operation on a vertical ma- 

chine for forming the various radii 

on the two lugs. 

In drilling the crosshead hole the Section C-C 

Section K-K Section F-F c— 
——__ 

FIG. 25. CARRIER 

a flat-bottom drill to facilitate the turning of the canne!l- 

ure or groove in the next operation. The position of this 

groove is determined from the center line of the carrier 

and the spigot face. For drilling the shutter pin hole at \ 

the end of the carrier a jig slips on the pintle and is lo- DD 

sated from the hand-lever bearing hole by a plug with a iolidceas 

taper end. A 2-in. hole is also drilled to facilitate for ‘i 

drilling the obturator keyway in the carrier. The jig for 

drilling the pin hole securing the shutter pin and for the 

screw for locating the travel of the pin is located from 

the back face of the carrier. 

THE BREECH SCREW 

3efore assembling, the stops on the carrier may be 

adjusted to the jig, Fig. 26. The stops determine the 

distance moved through by the screw, all adjustments 

being made on the sides of the lever after the jig has siennanininininnat 

been let on the carrier. For the jig A the fitting piece P 

is used for the pocket, and at C is a detail of the fitting 

piece for adjusting the stops. hs ssieceasneaiae dl +4 koareu 

The breech screw, Fig. 27, is of steel machined all + 

over. It is supplied in a bar with a small hole bored FIG. 26. JIG FOR CARRIER STOPS 
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screw are chipped and filed to sheet-iron gages 

screw is dropped front face down on a spigot in a jig, so that it will swing into the breech. To show how the 

Fig. 28, the spigot fitting the small bore. Adjusting gages apply a wooden model of a screw has been made 

screws force it so that the edge of one major diameter for the education of new men. 
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Testing Machines for Grading Abrasive Wheels 

By J. H. VINCENT 

The two properties of abrasive wheels which have 

the most to do with determining their vaiue to the 

user are, their cutting or abrasive factor, and 

their degree of hardness which governs both the 

“loading” of the wheel and its ability to hold its 

shape in service. This article describes two ma- 

chines which have lately been developed for test- 

ing these two properties of abrasive wheels. 

N THE past the user of abrasive wheels has had to 

rely entirely upon the judgment of the manufac- 

turer for supplying wheels which would be best 

suited to the character of his work. Complaints have 

been made by shops that one shipment of wheels will 

apparently have excellent cutting properties, in every 

way suited to the work in hand, while the next ship- 

ment of wheels, received from the maker, will seem 

entirely different. 

Still greater trouble crops up when a shop that has 

fixed upon the correct grade of one maker’s wheels at- 

tempts to use wheels of another make. The salesman 

of a new make frequently states that he knows the 

exact grades of other make wheels that correspond with 

the grades he is selling. The user, however, soon learns 

that when a strange make of wheels goes into use that 

he must often go to considerable trouble and expense 

| 

sent 

FIG, 1. MACHINE FOR 
PROPERTIES OF 

TESTING 
ABRASIVE 

THE CUTTING 
WHEELS 

in experimentation to learn what grade of a new make 

will do his work in a satisfactory manner. 

The Tool Salvage Co., Detroit, Mich., has been an 

extensive user of grinding wheels of many shapes and 

grades, as the nature of its work depends, to a large 

extent, upon grinding wheels which will accurately and 

rapidly remove large quantities of stock without ex- 

cessively heating the work. For the purpose of grad- 

ing the wheels it purchases and to enable it to obtain 

a more uniform supply, the company has developed, and 

is now starting to manufacture for marketing, two 

TESTING PLUG IN POSITION ON WHEEL 

machines for testing the controlling factors of abrasive 

wheels. 

The first of the factors that 

suitability is the rapidity of its cutting action, which 

is dependent upon the size and sharpness of the cutting 

abrasive used in the composition of the wheel and its 

relative hardness which prevents it from dulling 

rapidly. The second is the hardness or penetrability of 

the binder used in the composition of the grinding 

wheel, which is the material used to bond together the 

small particles of abrasive that form the body of the 

wheel. When the wheel is in service, the small particles 

of abrasive are dulled as they do their work, just as 

the cutting edges of a milling cutter are dulled, but 

the conception of a well-designed wheel is such that 

the bond material shall give way and permit these 

small dull particles to be cast off, thus presenting an 

ever new and sharp surface to the face of the work. 

With all wheels the user must strike an average be- 

tween the point where the slowness of its cutting 

powers, due to hard bond, retards the work, and that 

point of softness of the bond where the time lost in 

redressing the wheel surface compensates for a some- 

what slower cutting action of the wheel. It is for a 

comparison of these two properties that the testing ma- 

chines were developed, but it must be understood from 

the start that these machines depend upon comparison 

of one wheel with another and not from any fixed stand- 

ards, so thus each user fixes his own standards. This 

seems to be the best method possible, for very seldom 

determine a wheel’s 

too 
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AND DRILLS USED FOR TESTING 
PURPOSES 
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do two firms have all the circumstances of their grind- 

ing carried through in identical manners on exactly 

the same grades of material. 

The machine that has been developed for testing the 

rapidity of cutting action of a grinding wheel is shown 

in Fig. 1, and is designed to directly determine the 

amount of abrasive action that can be obtained on a 

test piece of the material upon which the wheel is to be 

used. The testing method may be better understood 

from the partial view, Fig. 2, showing the two most 

essential elements of the test. These First, a 

small plug A of the material to be ground, which is 

held in the rotating arm B; second, the abrasive whee! 

C, upon which the test piece A must be rotated for a 

fixed period of time under a constant pre-determined 

weight. The test plug is carefully calipered for length 

before starting the abrasive action, and after the test 

are: 

“ 
recalipering can determine accurately the amount of 

material that has been removed. This forms a positive 

gage of the cutting action of that particular abrasive 

upon material of the character and hardness of which 

the test plug was composed. 

The test 

greater detail at A, 

plugs are simple (they may be seen in 

Fig. 3) and are readily turned up 

to the specified standard size on any small lathe. These 

plugs are inserted in a small hole in the end of the arm, 

and are then held in place by tightening up the set- 

screw D, Fig. 2. Before the first calipering for the 

test, it is better to insert each in the testing arm and 

give it a few revolutions to insure that it will be cut to 

a full bearing across the entire end. 

The abrasive wheel is laid upon the flat surface plate 

1, Fig. 1, 

nut B, until the wheel is clamped securely against the 

which is then raised by means of the elevating 
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arms of the frame C, thus bringing it into contact with 

the lower end of the test piece. This contact raises the 

spindle D which is free to slide up and down in a sleeve, 

so that it sustains the weight of the ball FE which hangs 

from the outer end of the lever F. 

The rotating movement is given to the spindle by the 

round belt G which is driven by a 4-hp. motor at the 

rear of the machine frame; in order to get the neces- 

sary belt speed it will be noted that the aluminum pulley 

MACHINE FOR DETERMINING BOND HARDNESS 
OF WHEELS 

on the motor is of relatively large size. The spindle 

speed must be high because the diameter of the circle 

inscribed by the test plug is only 2 in., and it is desired 

to give it a surface speed of contact with the wheel sur- 

face of approximately 5000 ft. per minute. This speed 

necessitates running the spindle about 10,000 r.p.m. 

actual period of time that the test plug is in 

running contact with the abrasive wheel is not of so 

much importance as is the fact that the test piece shall 

ine 

run exactly the same number of revolutions on every 

wheel that is tested. 

ing arrangement has been devised that is operated from 

the spindle and cuts off the power after a certain num- 

revolutions accomplished. This ar- 

shown Fig. 4. Its 

operation depends upon geared and worm drive from 

the spindle which gradually revolves the ratchet wheel 

To accomplish this a special count- 

has been 

in greater detail in 

ber of 

rangement is 
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STRIKING AND GAGING MECHANISM FOR 
HARDNESS TEST 

FIG. 6. 

A to a point where the pin B comes in contact with the 

lever C and trips the electric switch arm D out of con- 

tact, thus stopping the motor and machine. 

An even more unique form of machine has been de- 

vised for determining the relative hardness of bond, or 

penetrability, of different wheels, which operates in the 

manner of a rock drill to create small holes of depth 

depending upon the hardness of the wheels being tested. 

This testing machine, Fig. 5, has for its testing ele- 

ment small flat drills which are held in the chuck A at 

the end of the drill spindle B. The abrasive wheel is 

laid upon the table C and raised against the frame arms 

D of the machine in a manner similar to the operation 

of the machine previously described. This contact 

brings the drill into contact with the surface of the 

wheel and raises the spindle to an extent so that the 

gaging arm A, Fig. 6, will read approximately zero on 

the scale B. Any small error which may occur in ob- 

taining a zero reading for a start may be taken care 

of by making the necessary adjustment of the scale, up 

or down, by means of the adjusting screw C. Such ad- 

justment must be made with the hammer D resting in 

contact with the top end of the drill spindle FE, as a cor- 

responding reading will be taken at the conclusion of 

FIG. 7. MARKS LEFT BY HARDNESS TEST ON SIDES 
OF WHEEL 
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the drilling test and the same amount of weight should 

be upon the spindle in both instances 

When the machine goes into operation the helical cam 

F raises the hammer until the point is reached where 

the cam permits it to fall and strike the end of the 

drill spindle, fercing the drill slightly into the abrasive 

wheel. For a fixed period the blows on the spindle are 

continuous, but between each blow a single-tooth pinion 

engages with the spindle gear G and slowly causes this 

to revolve so that the drill at each blow strikes in a 

slightly different position and, although flat, eventually 

produces a round hole or impression. 

An electric motor is used for driving the machine and 

by a counting mechanism somewhat similar to that on 

the other testing machine the motor is shut off after it 

has struck 600 blows. As previously mentioned, the 

hammer is lowered so that it has a bearing on the 

spindle head E, Fig. 6, which has a groove H in which 

the short end of the pointer lever or gaging arm A 

slides. The fact that it has drilled an impression in the 

abrasive wheel causes the spindle to sink lower than it 

did at the start and a reading may then be observed on 

the scale B which gives the order of relative penetra- 

bility of the wheel. 

An abrasive wheel upon which a number of tests 

were conducted for the benefit of the writer is shown in 

Fig. 7. The small round white spots show the im- 

The drills 

which are used for these tests are sheared to a uniform 

length from strips of ,', x. ,°,-in. flat drill stock, and a 

number may be seen at B, Fig. 3. These may be hard- 

ened if the work is done in large batches to insure 

uniformity, but if an ordinarily hard grade of material 

is used, a more uniform drill may be obtained without 

hardening. 

Since under the blows of this drill the wheel with the 

softer bond cuts away much more rapidly than will a 

wheel with a harder bond, the depth of the hole seems 

to be entirely dependent upon the relative strength of 

the bond. This enables a user to determine for his own 

conditions the ability of a wheel to either resist loading 

when used on a soft material orto maintain its shape 

when used for grinding harder pieces. Having once 

determined upon one grade of wheel which has the 

proper degree of penetrability to give the best service, 

fixed standards are established and all other wheels 

which are tested will be relative to the fixed standards. 

The Tool Salvage Co. has been applying this method 

to the wheels used in its own plant, and each wheel 

of all shipments is tested before being permitted to go 

into the stockroom. The testing has already detected 

numerous wheels that have been off grade, and to verify 

the testing method they were tried out in practical 

service and found that the results obtained from them 

were unsatisfactory as had been indicated by the testing 

pressions made by the different drill tests. 

machines. 
, . “~ . 
Smith, Fundamentalist 

By GEorGE C. Hicks, JR. 

The heavy load was on, and the engine bearing was 

heating again. The assistant engineer and oiler were 

nursing it, drawing upon their reserve of mechanical 

therapeutics, accumulated from generation to genera- 

tion, all their remedies being more or less efficacious but 

none going to the seat of the trouble. 

The metal of the bearing was inspected, the oil 

grooves and oiling system gone over, the load per square 
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inch of projected area checked. Nothing wrong! Could 

it be grit? No, the bearing was well protected and the 

engine room exceptionally free from dirt. One thing 

was certain, it came with the heavy load and stayed 

till it went off, despite all nursing. The trouble was so 

serious that a new engine was thought of, but this 

seemed a waste of money, for this engine was new. The 

chief and his staff were stumped; they needed a new 

language to express their feelings. 

One morning when the chief was running his brain 

around in circles trying to solve the trouble, a friend 

suggested that John Smith, a dyed-in-the-wool mechan- 
called in. The ical engineer of wide experience, be 

 B 

| LEELA LM, 

\ FUNDAMENTAL OF MACHINE DESIGN 

chief demurred, but the friend was insistent and 

clinched matters by saying, “John Smith’s a thinker; 

he goes to the root of things and builds up; he’s a 

crank on fundamentals.” 

So John Smith was called and the trouble explained. 

He smiled. It was clear in a minute. He had spent 

many an hour tracing cause and effect, digging out the 

fundamentals which had failed to im- 

press upon him, but which practice and analysis had. 

“Well, chief,” he said, “we'll soon fix vou up.” Then 

he made a sketch for the chief, told him what to do, 

said he’d be back in a week and left without an explana- 

The chief was skeptical, but it seemed to be that or 

nothing. Three days completed the job without stop- 

ping the engine. The first time after the change the 

quack remedies were on hand but were not needed; the 

engine ran cool and sweet. Everyone felt that inward 

satisfaction of a trouble overcome. The chief wasn’t 

dull, he was an Al man, but, while the cure was an 

accomplished fact, he didn’t see the reason. 

At the end of the week, John Smith called. The chief 

greeted him warmly and said: “She’s cured, and now 

I want to know what was wrong.” “Well, chief,” he 

said, “that engine was shy one fundamental principle 

of design. Your bearing surface is large enough, but 

the heavier your load the less of it you use.” 

The chief thought for a moment that Smith was 

joking, but his serious quizzical expression told he was 

waiting for that fact to soak in. “Chief,” he continued, 

“on light loads your shaft rests on the whole of the bot- 

tom half of your bearing, but as the increased load comes 

on, the shaft bends slightly one way and the bearing 

gives in another direction, giving, instead of full sup- 

his alma mater 

tion. 
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port, a very reduced one and making the pressure per 

square inch of projected area far in excess of what the 

bearing metal can stand. What my sketch called for 

was a strut under the unsupported part of the bearing 

to prevent deflection. 

“It is a fundamental truth, chief, that in running 

shafts the deflection of both the shaft and bearing must 

be in the same direction, or else both must be so stiff 

that neither can give and the conditions of parallel 

alignment of shaft surface and bearing surface is main- 

tained. 

“It isn’t quite clear yet, chief? Well here, study over 

this sketch and you'll see the point.” Then he made 

the chief a sketch and wrote under it this caption: 

“The First Fundamental of Machine Design.—Resultant 

stresses and resistances must oppose each other along 

the same line, yielding must be in parallelism and no 

couples formed.” 

Machining Small Commutator Segments 

By J. J. MCINTYRE 

An interesting method of handling in multiple, 

pieces used in the production of commutator segments 

for small motors, is herewith illustrated and described. 

A segment is shown at A in the cut. 

The stock as it comes from the mills is triangular in 

section and of such shape and size that 12 pieces placed 

together will form a complete circle. 

The bars or rods are from 10 to 12 ft. long, and the 

first step is to place 12 of them into a brass tube of 

similar length. They are thence forward handled in 

the same way as a bar of round stock. 

The work is done on a six-spindle New Britain au- 

tomatic. In the first position the rods are pushed out 

as one piece against the gaging stop, while in the sec- 

onl 7 . 7 ATD> | f 8 
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COMMUTATOR SEGMENT AND OPERATIONS ON IT 

ond position they are turned to a specified outside diam- 

eter and at the same time a counterboring tool rough- 

forms the shape at the undercut end. 

In the third position the tool slide carries a magazine 

for feeding the retaining rings, one of which is forced 

onto the turned segments at this point to support them 

during the final operations and prevent them from fly- 

ing about when they are cut off. 

With this ring in position the segments are bored 

and reamed, finish-counterbored, formed on the oppo- 

site end, and cut off, exactly as would be a solid bar; 

thus 12 completed segments are formed at each cycle of 

the machine. At B may be seen the 12 segments still 

in the retaining ring. 
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Ross Tools for Truing Grinding Wheels 

GRINDING wheel truing tool has been recently 

developed which the maker, the Ross Manufac- 

turing ©Co., Cleveland, Ohio, considers on a par 

with diamonds for truing straight-faced grinding 

wheels. The tool, shown in two forms in Fig. 1, and 

in a disassembled view, Fig. 2, consists of a hardened- 

steel cylinder, the surface of which is crossed diagonally 

by two series of narrow slots at right angles to one 

degrees on each side of zero, so that by loosening the 

two holding-down bolts, this may .be set in any desired 

position. 

In applying the tool to the wheel there is little 

grinding action on the tool surface, because both sur 

faces are rotating with nearly the same periphera! 

speed. The effect of the light pressure applied with 

the tool is to loosen the top layer of crystals of the 

wheel, and expose a new another. The depth, size o 

and spacing of these slots 

are varied according to the | 

character of the work for | 

which the truing tool is re- 

quired. 

Fig. 2 shows the ball- 

bearings and spindle upon 

which the cylinder is 

mounted. The bearings are 

inclosed to keep out grit 

and provision is made for 

taking up end play. These 

parts are held in the fork 

which is designed to fit the 

machine on which the de- 

vice is to be used. 

These tools are made in 

two forms, type A with a 

surface of sharp-grained 

The maker claims 

that this action is quite 

different from the use of a 

diamond tool. 

It is claimed that this 

Ross truing tool, by its ac 

tion, gives a_ grinding- 

wheel surface that is capa- 

crystals, 

ble of work of greater ac- 

curacy and that the whee! 

will retain its surface for 

a longer period. Another 

advantage claimed is that 

the wheel surface produced 

does not load or glaze as 

readily as the wheel sur- 

face produced by other tru 

straight shank and type B rs ing methods. 

with an offset shank. The 

method of application of 

the tool to a wheel is shown 

in Fig. 3. Fig. 4 shows an 

offset tool set in a holding 

fixture at the left. Another 

type of fixture holds the 

tool in front of the wheel, 

and this has been especially 

designed for the purpose of 

truing wheels when it is 

desired to give them a coni- 

cal face for taper grinding. 

This fixture is provided 

with a scale graduated in | 

Another type of dresser 

which the company is now 

producing is that illustrat 

ed in Fig. 5. These are in- 

tended for rougher grades 

of work, or for roughing 

fine wheels preparatory to 

finish-truing. The rough- 

ing tool is also furnisned 

as a hand tool for service 

in dressing foundry and 

similar wheels. 

These wheels for rough 

work have a somewhat sim- 

2 ilar action although the 

1 Two typ of Ross wheel-truing tools Fig. 2—The parts 
rinding wheel. Fig. 1—Tw 

THE ROSS TRUING TOOL SHOWING THE ASSEMBLY, THE SEPARATE 
USING ON THE GRINDING MACHINE 

PARTS AND THE METHOD O1 

the truing tool. F §’—Truing tool in operating position ™ 
» tvpes of truing-tool holder 
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FIG ROSS TOOL FOR ROUGH-DRESSING WHEELS 

teeth or points that come in contact with th 

surface and do the truing are slightly different in shape. 

This type of tool is also made in both the straight and 

offset patterns, three different styles being shown in 

the illustration, Fig. 5. 

whee! 

“Daniels” Automatic Lathe 

The automatic lathe illustrated, which is intended 

for the rapid production of duplicate parts in large 

quantities, is a recent product of the Rockford Machine 

Tool Co., Rockford, Ill. This machine was designed by 

Lee G. Daniels, and, while having only a 14-in. swing 

over the carriage bar, is said to be built on 22-in. 

heavy-duty lathe lines in order to withstand severe 

service. After being set up for an operation, the work, 

either centered or mounted on an arbor, is placed in 

FIG, 1 FRONT VIEW OF “DANIELS” AUTOMATIC LATHE 
Swing over side carriage bar, 14 in swing over cross carriage, 

194 in. distance between centers, 18 in travel of side carriage, 
12 in.; front spindle bearing, 48 x 62 in rear spindle bearing, 
34 x 5 in hole through spindle, 14 ir diameter of spindle nose, 
38 in.; length of spindle nose, 28 in.;: threads on spindle nose, 
§U. § diameter of tailstock spindle, 27 in.; centers, Morse No. 
5; diameter of drive pulley, 14 in.; width of belt, 6 in.; spindle 
gears, 6-8 pitch stub tooth helical; reduction from drive pinion 
to gear, 4 to 1; weight, 3500 Ib. 

the machine, the speed clutch thrown in, and the feed 

worm lifted into position; after which the machine goes 

through its operations and the tools return to their 

starting position. 

The side and right-angle carriages are arranged to 

carry multiple tools, the side carriage for turning 

different diameters and the right-angle carriage for 

facing and recessing. It is possible to use four or more 

tools in each carriage, all operating at the same time. 

Vol. 51, No. 4 

The machine is of the one speed and feed type. If 

necessary, change gears can be used to vary the feed, 

but it is necessary to change pulleys to alter the speed. 

The drive is to a friction pulley and then through a 

pair of helical gears to the spindle. The headstock is 

cast integral with the bed. A heavy steel bar bearing 

directly in the head and tail stocks serves as a support 

for the side carriage. This is solidly and permanently 

clamped to the bar. The carriage also bears on a 

hardened steel way at the front of the bed and when 

the feeds are tripped the carriage is automatically 

moved away from the work so that the tools will not 

drag in returning to the starting position. Special 

hardened-steel ways can be furnished to give the work 

taper, convex or concave form if desired. 

The right-angle carriage is mounted on a bar sup- 

ported in bearings in the head and tail stocks, a segment 

cam on this bar being actuated by a roller from the 

FIG. 2. A REAR VIEW 

side carriage bar. The tailstock is of the four bolt 

type cast in one piece and fitted with a taper gib. 

The bars for supporting both carriages are finished by 

turning and grinding from high-carbon forged-steel 

bars and are 3} in. in diameter to insure rigid support 

for the cutting tools. 

A lubricating system is provided, the oil pump being 

driven by a chain from the clutch shaft. Flexible 

tubing for delivering the lubricant to the work is regu- 

lar equipment, 

OF THE MACHINE 

A Better Way to Make a Pipe Center 

By A. J. MEETZ 

759 The pipe center shown on page 752, Vol. 50, of the 

American Machinist reminds me of one that was used in 

the shop where I served my apprenticeship. 

A picture of this center is shown herewith. The 

outer end was tapered the same as the shank. Three 

A GOOD PIPE CENTER 

iw 

SS N))))iy)ym syn 

wl P 

oil grooves ran down the face of the collar and spiraled 

around the arbor. The center in the end of the arbor 

was often used for a female center. It works fine. 
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PRACTICAL MEN: 

Generating Racks in a Shaping Machine 

By R. P. DEANE 

I was interested in reading E. A. Thanton’s articie, 

on page 554, Vol. 50, about tr Fast racks in a shaping 

machine and his method suggested what I think would 

be a simpler way of getting the same result. 

a= 

Hi nnn Mh i = 

IMPROVISED RACK GENERATOR 

A Fellows gear shaper cutter is mounted upon a short 

shaft upon the other end of which is a pinion of the 

same pitch and number of teeth as the cutter with a 

width of face somewhat greater than the length of 

stroke necessary to cut the rack. The shaft is mounted 

in a bracket which is attached to the head of the ram 

in the place of the clapper-box. 

On the table of the machine is bolted a fixture 

to hold the rack to be cut and also a master rack, 

these being of such distance apart that will keep the 

pinion always in mesh with the master rack. Unless 

the racks to be cut are all of the same thickness either 

the master rack or the new racks should be provided 

5A se sa . —— —_ -_/e5D 

with a vertical adjustment so that all can be set to the 

same height. 

It is evident that as the machine table is fed along 

the master rack will revolve the pinion and cutter at 

the proper speed. The master rack should be slightly 

longer on the starting end than the rack to be cut 

so that the cutter may be fed to the proper depth before 

starting to cut and then fed into the work by the table 

feed. By having master racks, pinions, and cutters of 

different pitches, any rack could be cut with this device. 

[There is no means provided in this device for re- 

lieving the cutter on the return stroke.—Editor. ] 

A Multiple Grooving Tool 

By A. A. KARCHER 

The sketch shows a multiple grooving tool which I 

have used on automobile piston work and similar jobs. 

From a standpoint of accuracy, simplicity and con- 

tinuous production, I doubt if any of the multiple tools 

designed for this purpose equal it. 

This tool consists of a tool block, preferably steel, 

with a permanent arbor and three high-speed, plain 

milling cutters of the required thickness and spacing 

collars between them to make up the required dimen- 

sions. The tool block has a fixed locating plate, and 

A GROOVING TOOL FOR MILLING CUTTERS 
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when one set of teeth becomes dull a nut can be removed, 

the cutters turned around one tooth and the nut re- 

placed. This requires only a minute or so and the tool 

is ready to continue the operation. This can be repeated 

until the cutters have been turned once around when it 

becomes necessary to sharpen the whole set. 

It will be readily appreciated that one can get a 

great deal of service out of these cutters with very 

little interruption. Most accurate grooving jobs require 

roughing operation as well as finishing, and when the 

finishing cutters are ground so they are under size, 

they can be transferred to the roughing tool block and 

a new set of cutters used on the finishing block, thus 

wearing them out completely. 
a a 

Tool Set-up for Turning Plungers 

BY JOHN J. AYRE 

The turning of diameter and ring grooves in plungers 

to accurate dimensions usually involves two more set-ups 

in the lathe. In some plants the diameter after being 

rough-turned is ground to size; a practice which is ob- 

jectionable owing to the presence of emery and the 

excessive time required. Another difficulty encountered 

is in maintaining the exact width and sharp cor.wers at 

bottom of grooves due to the rounding away of grooving 

tools. Tc overcome this trouble and simplify production 

TOOL COMPOUND GROOVING 

by doing both operations in one set-up the following tool 

set-up was designed. 

Two toolholders were secured to cross the slide of the 

lathe, one placed forward and the other back of the 

work. ‘The forward block is machined to receive three 

tools, one for rough-turning the diameter and two for 

rough-turning the grooves, whiie the back block is ma 

hined to hold the two ‘tools for finishing the grooves 

to size. 

As these tools are inverted it is evident that the back 

block should be of sufficient height to bring the cutting 

center edge of the grooving tools slightly lower than the 

tools are held in place by straps se- of the work. The 

cured to blocks by capscrews. 

Located on the cross-slide between the forward and 

back blocks is a block adjustable foi ht which car 

ries a shaving tool for turning the diameter to size. 

The shaving tool is secured in the block by means of 

a wedge in a groove machined in the block at an angle 

that will cause a shearing cut when the tool carries 

forward under the work. 

The work is placed in the lathe ad held in the chuck 

by a stem cast on one end of plunger. The opposite end 

is centered, the cross-slide is run up te a suitable stop 
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and the work rough-turned across surface. Then the 

stop is celeased and the cross-slide run forward for 

rough-turning the grooves. ‘he handwheel is then re- 

versed and the shaving tool passes under the work and 

shav«. the diameter to size. ‘i ne back tools engage the 

work and finish the grooves to size. The cross-slide is 

then run back to the stop and the operation repeated at 

the opposite end of the work. 

The shaving-tool block is secured by two draw screws 

on its center line and four setscrews at the corners ot 

the block for adjusting it to proper height. 

Plungers should be rough-turned approximately 0.008 

in. over size to allow for shaving and the rough-grooving 

tools should be made 0.005 in. less than the width of 

groove. 

ee ae 

Safety Caster for Stockroom Ladders 

By O. FISHER 

Tool, jig and pattern storage rooms are usually 

equipped with 4- and 6-ft. ladders which often shift 

when in use, causing serious falls. The sketch shows 

a caster which gives all the advantages of a roller step- 

ladder, and at the same time the latter becomes firm 

Wf 

/ 
Y; Ze 

A SAFETY CASTER 

when a load or weight is placed upon it. The caster 

housings are fastened to the four legs of the ladder by 

machine bolts in such a manner that the tersion of the 

springs lifts it from the floor. The tension may be 

adjusted by moving the cotter pin. The square shank 

of the caster keeps the roller parallel with the side 
of the tep. This caster is quite compact and close 

to the side of the ladder and does not interfere with 

the foot space. These casters are inexpensive and have 

saved their cost many times over by preventing serious 
accidents. 

——-- 
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Latest Practice in Cutter Grinding —I] 

mill with 

taper shank is 

shown in Fig. 12. 

It will be noticed that in 

this case the spiral angle 

is 20 deg. instead of 25 deg. 

This is because the spiral 

angle also becomes the rake 

angle of the end teeth and 

a 25-deg. angle would be too 

It will be noticed 

that these end mills also 

have their teeth undercut 

10 deg., and the faces of 

the end teeth are cut back 

of the radial line this same 

amount. It used to be the 

practice to continue the 

end teeth down to the cen- 

ter, or at least as close to 

the center as it was possi- 

ble to go. In the end mill 

shown, the body is counter- 

bored. This is done mainly 

to provide for many re- 

grindings. The corners of 

the teeth are rounded or 

beveled. These extreme 

corners, if made sharp, are 

rather weak, and rounding 

or beveling adds much to 

the life of the cutter. 

When setting up for 

grinding, Fig. 13, the cut- 

‘er shank is held in the 

‘aper of the work-head 

spindle, thus duplicating its 

working position on a mill- 

™g machine. Grinding 

wheel shape No. 5 is used. 

The tooth rest is fastened 

to the grinding-wheel head, 

and all operations for 

grinding are the same as 

when grinding a spiral m'll. 

The grinding of the face 

N END 

great. 

or end teeth and the corners are shown in Figs. 14 and 15. 

Fig. 16 shows a shell end mill of the latest design. It 

*Copyright, 1919, by 
a forthcoming treatis« Cutter 

Cincinnati 

This article describes the grinding of modern 

shank and shell end mills, large face mills, side 

milling cutters and staggered-tooth slotting cut- 

ters. Clearance angles are given and widths of 

land specified. A method of relieving the tooth- 

coraers of high-duty face mills is described. 

AND END MILL 
FACE TEETH GRINDING 

FIGS. 13 AND 14. A SPIRAL 
SETTING FOR 

OF SHELL 

GRINDING 

END MILL 

Milling Machine Co. From 
Grinding 

is in all respects similar to 

the taper-shank end mill, 

except that the angle of the 

spiral is 15 deg. instead of 

20 deg. 

The setting for grinding 

the peripheral teeth is 

shown in Fig. 13. When 

setting up for grinding 

the face teeth, Fig. 14, the 

tooth rest is attached to the 

work head, and by means 

of the centering gage is set 

so the cutting face of the 

tooth being 

the same horizontal plane 

as the center of the cutter. 

The swivel ef the work head 

is then loosened and set to 

ground is in 

the desired elearance angle. 

The table is then raised so 

that the tooth next to the 

one being ground will clear 

the top of the wheel, which 

is shape No. 2. The lever 

feed is used, the table 

travel being limited by the 

stops. 

After repeated grindings, 

the land of the cutter may 

become too wide. The work 

head is then depressed 

from 15 deg. to 20 deg. and 

the heel of each tooth 

ground away until the land 

is yy in. wide. The cutter 

may then be sharpened as 

before. 

After grinding the end 

teeth, the table is swiveled 

45 deg. to grind the corners, 

Fig. 15, using wheel shape 

No. 2. The spindle is locked 

in position, and the tooth 

rest swung out of the way. 

The work spindle is then 

revolved an amount equal to the angle of clearance used 

in grinding the peripheral teeth, and the tooth rest is 

again placed against the tooth. 

and the travel limited by the stops on the table. 

‘Lhe lever feed is used 
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FIG, 15. 

A cutter with alternate side rake in opposite direc- 

tions and with teeth whose edges are alternately only 

little more than half the width of the cut is shown 

in Fig. 17. This arrangement allows the chips to 

come out freely, makes a very smooth side cut and 

prevents the side of the cut from being marred by 

dragging chips. 

Although this cutter has right- and left-hand spiral 

teeth, it is ground at one setting, the operation being 
le af 
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wy: 
—T if aly <. © ; 6 En/ VY Vga | Perail 50 
A 8B howing Oe 

ae ot le 
% wre Rou na C orners ” SECT TION A~ B 
" ~I See Detai]. | 5 
~< ~ 1§ >» 

: ik 

Teeth H5.S Back View Showing Location 
of Key eat n Relation fo Teeth 

FIG. 16 Cincinnati Shell End Mill 

similar to grinding a spiral mill. The cutter is mounted 

on a mandrel between centers and the tooth rest is 

fastened to the grinding-whee] head. The tooth-rest 

blade is rounded at the top, as shown in Fig. 18, which 

gives it a point contact with the tooth and facilitates 

sliding the cutter on the blade, regardless of the fact 

that the teeth are right- and left-hand spiral, alter- 

GRINDING TEETH CORNERS OF SHELL END MILL 

Vol. 51, No. 4 

nately. Grinding-wheel shape No. 5 

is used, 

A correctly sharpened side milling 

cutter is shown in Fig 19. As prac- 

tically all the work is done by the 

peripheral teeth, it is important that 

these teeth be undercut. They 

should have a land about ,‘; in. wide, 

and this land is ground with a clear- 

ance angle of 6 deg. Then the tooth 

of the cutter is ground down imme- 

diately behind the land about 12 deg. 

This angle should be left as small as 

permissible, its only purpose being 

to prevent the heel of the cutter from 

dragging on the work. 

The side teeth are ground in ex- 

actly the same way, with ,’, in. land, 

ahs ees a 6-deg. cutting clearance, and then 

backed off 12 deg. If these cutters 

were to be used on steel the proper 

peripheral clearance would be probably 4 deg. instead 

of 6 deg., and the same is true of the clearance for 

the side teeth. When cutters like this show a 

tendency to chatter, it is advisable to reduce the 

clearance on the side teeth. On some work this 

may be reduced to as small as 1 deg., and conditions will 

be improved still further if the sides are somewhat 

hollow ground; that is, if the face of the cutter is 

thinner at the inner end of the side teeth than at the 

outer end. 

When grinding these cutters they are held on a stud 

mounted in the work-head spindle. Reducing bushings 

are required for holes of different diameters and a 

screw and washer in front hold the cutter in position. 

For sharpening the peripheral teeth the same method 
= —* «- —— - - 

GRINDING PERIPHERY OF STAGGERED-TOOTH 
SLOTIING CUTTER 

ads 
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oo fi USS gage. Adjust the tooth rest. 

/$" long to Fasten. Depress work head to the de- 
Plat ‘ / Ring MSifaAG .... pi. , 2 . ’ 
ate ‘ ' 4 > sired angle of clearance. Set 

the knee to 904 deg., so that the 

grinding is done with the “up” 

side of the wheel, shape No. 2. 

Should the tooth next to the one 

being ground strike the top of 

the grinding wheel, the table 

should be raised until it clears. 

For the left-hand side the cut- 

ter is reversed and the knee is 

swung around the column to the 

other wheel and set at 904 deg., 

sharpening with the “down” 

side of the wheel. 

Particular attention is called 

to the various angles of the 

high-power face mill shown in 

Fig. 22. The cutter blades are 

set into the body of the mill at 

an angle of 7 deg. with the cen- 

ter line, so as to provide some 

rake at the point where the face 

edge of the blade slides over 

the finished work. 

The rake angle, that is, the 

angle which the face of the 

blade makes with the radial 

line, is 15 deg. The clearance 

is used as when grinding end mills, as illustrated in angle on the peripheral edge is 7 deg. That portion 

Fig. 13. However, here the tooth rest is held on the of the blade which has this clearance angle is only 

work head. 3; in. wide and the blade is ground away at an 
To sharpen the right-hand side of side mills, Fig. angle of 25 deg. back of this narrow land; that is, 

20, set the head to zero and bring the face of the at 10 deg., with the tangent at this point. This is 

tooth to be ground against the top of the centering done mainly to avoid unnecessary grinding when re- 

FACE TEETH (C) GRINDING 
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grinding the cutter. The face edges have a clearance 

of 10 deg. and are ground away at an angle of 20 deg.; 

that is, 13 deg. with the body of the mill. For all 

grinding operations on face mills grinding wheel shape 

No. 2 is used. Face mills should have the corners of 

the blades ground approximately round to a 4-in. radius, 

as shown in Fig. 23. This is done by first grinding 

to a 45-deg. angle and then again grinding off the 

corners by first setting the machine to 223 deg. and 

deg. The edges of the blades of 

face mills should be left only about ,', in. wide and the 

balance of the blade should be ground off at an angle of 

about 7 deg. or 10 deg. toward the center of the cutter. 

When grinding face mills they are mounted on a 

shank held in the work-head spindle. The operations 

are similar to sharpening a shell end mil!. When setting 

.up for grinding the face teeth, the face of a tooth is 

brought to a horizontal position, the tooth rest is 

properly adjusted and the head depressed to the desired 

then to 67 face 

clearance angle, Fig. 24-b. 

To sharpen the peripheral edges, Fig. 24-c, on large- 

diameter mills, the tooth rest is fastened to the 

top of the swivel head, thus avoiding interference with 

the grinding-wheel head. The method of grinding and 

ebtaining clearance is the same as when grinding the 

periphery of a shell end mill. Hold the cutter against 

the tooth rest by hand, and use the lever feed, limiting 

the travel by setting the stops. 

Left-hand face mills are ground in the same manner 

as described above, except that the tooth rest is mounted 

en the opposite side of the work head, and the grinding 

the wheel. 

face 

is done on the “up” side of 

Samuel IT. Wellman 

Samuel Thomas Wellman, past president of the Ameri- 

can Society of Mechanical Engineers, died suddenly of 

heart disease, July 11, at Stratton, Me., while on his way 

to the camp of the Megantic Fish and Game Corporation, 

of which he was a member. 

He was born in Wareham, Mass., in 1847, was educated 

in the public schools of Nashua, N. H., and attended Nor- 

wich University. He was a veteran of the Civil War, hav- 

ing served with the First New Hampshire Heavy Artil- 

lery in 1864-5. At the close of the war he resumed his 

engineering practice. He built the first Siemens gas 

regenerative heating furnace in the United States, and 

also the first openhearth furnace for making steel on a 

MACHINIST Vol. 51, No. 4 

commercial seale. In 1873 he went to Cleveland, Ohio, 

to design and build the new works of the Otis Steel and 

Iron Co. 

The entire management of these works was in Mr. 

Wellman’s hands for 16 years and he had much to do 

with establishing the high reputation of Otis steel. 

Mr. Wellman became consulting engineer for the IIli- 

nois Steel Co. in 1889, and the following year became 

interested in a company which bought the works of the 

Chester Rolling Mills Co., Chester, Penn., becoming its 

WELLMAN SAMUEL T. 

president. Soon after, with his brother, he organized 

the Wellman-Seaver Engineering Co., now the Wellman- 

Seaver-Morgan Co. 

He was an inventor as well as a promoter, the best 

known of his patents being the Wellman hydraulic crane, 

which has saved huge amounts for its users, and the 

Wellman openhearth charging machine. In his later 

years he was identified with the steel industry of the 

Great Lakes. He was a director and the largest stock- 

holder in the Solid Steel Co., of Alliance, Ohio, and a 

director and stockholder in the American Wire Co., of 

Cleveland. 

Mr. Wellman was also a member of American Insti- 

tute of Mining Engineers, British Iron and Steel In- 

stitute and other engineering societies. 

A Rig for Drilling Long Small Holes 

The work described on page 75 of American Machinist 

under the above title was done by the S. A. Potter Tool 

and Machine Works of 79 East 130th St., New York 

City, and the special tools used were made by them. 

The bench lathe upon which the work was done is a 

Potter precision lathe: a part of their regular manu- 

factured product. 
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EDITORIALS 

Photographic Records 

HILE the camera and a photographer have became 

\ a part of the equipment of many shops, we are not 

as yet utilizing them to their capacity. They are too 

ten confined to making photographs of completed ma 

ines for publicity pursoses when there are many othe1 

uses where they would prove most valuable. 

During the war nearly every machine-building shop 

was very active in the Liberty Loan campaigns, as well 

as the Red Cross and other drives. Attractive decora- 

tions were used in many cases, and much time and effort 

were spent to make these campaigns fully successful. 

Yet for the part, the only records of these 

activities now in existence are in the memories of those 

who participated in them, making it impossible to 

comply with a governmental request for such photo- 

graphs to be used in showing the activities of the 

machine-tool industry in the great war. 

Memory plays us so many tricks that photographs 

of even commonplace things are often found valuable 

Even ral photographs of various 

after 

most 

later years. gen 

» departments, either at 

h alteration or rearrangement of machinery, may 

readily bring out that 

tion and perhaps prevent changes which would simply) 

stated intervals or 

which otherwise escapes atten- 

be a return to conditions found unsatisfactory. 

Interesting machine set-ups, unusual tool fixtures and 

gages, photographs of machine failures and similar 

subjects are all likely to prove of value as time goes on. 

These and similar photographs are particularly valu- 

able in organizations having a publication which reaches 

the employees of the plant. Photographs can also be 

ide extremely useful as an aid in instructing workers 

cither in the shop or training school. 

The Cost of Prejudice 

HILE it is, of course, impossible to even estimate 

the amount of money we spend annually in ma- 

chine shors alone on account of preconceived ideas and 

prejudices of various kinds, it is safe to say that it runs 

up into the millions. 

As a concrete example of not only cost, but of delay, 

which can be attributed directly to prejudices along 

mechanical lines, may be cited the case of the French 

railway officials the Lyons, Paris & 

Marseilles Railway. ordered two hundred 

heavy compound locomotives of the mikado type to be 

used in hauling war material during the great struggle. 

As nothing special was specified, they were built accord- 

ing to our ideas of design, but when the French engi- 

neers discovered that the high-pressure pistons had 

but two piston rings, they immediately decided that 

the locomotives were unfit for service, because it was 

their practice to use three rings in such pistons. And 

although these locomotives were sorely needed to carry 

supplies and ammunition to the fighting line, they would 

not permit them to go into service as they were received, 

i spite of the fact that they knew hundreds of such 

connected with 

This road 

locomotives in daily use in this country, hauling 

heavier trains than they ever think of using. 

In spite of the urgent need for the services of these 

wel 

locomotives, every high-pre:sure piston was removed, 
] and turned down. A bull ring was then shrunk in places 

and three piston rings put place so as to accord 
with French practice. 

In a similar way, the railroad engineers of Spaii 

some years ago demanded that ail locomotives must 

have wrought-iron driving-wheel centers, as it was de 

And this in spite 

loc omotive in th 

clared unsafe to run cast-iron wheels. 

of the fact that 

country wa 

much harder usage than those in Spain 

during 

practically every 

$s so constructed and was being subjected t 

tne It is almost inconceivable that, stress of 

war, any engineer would allow previous prejudices to 

delay putting new locomotives into service, even for a 

day. Vhen we know that certain results have beer 

accomplished by other e with the machines 

available, it is 

finee 

difficult to imagine the state of mind 

whicn will demand that changes be made before puttin; 

such machines into much-needed service. Even fron 

a theoretical point of view, it seems inexcusable 

this case as, even assuming that the two piston rin 

did permit small leakage, only the high-pressu 

piston was involved, and the escaping steam would be 
caught 

going to 

lized by the low-pressure piston bef and uti 

the exhaust nozzle 

There are undoubtedly ma: similar instances i) 

this country where prejudice, which is in many cases 

simply another has 

large sums by delaying the adoption of new machine 

for intense egotism, cost name 

The milling machine and the grinding machine have 

both fought their 

position against prejudices of many kinds. 

way into their present prominen 

A man mai 

be excused for being skeptical of a new machine o1 

device until he has seen it demonstrated but, knowing 

what it has accomplished for others, nothing but egotisn 

of a most expensive kind prevents him utilizing what 

ever is available for his purpose. 

Personal Relations and Production 

| ISTORY repeats itself in shop management as wel! 

And just as we suffered 

youth with a 

as in political affairs. 

from the influx of the callow stop watcl 

in the early hysteria of so-called scientific management, 

so are we beginning to find men of the same type posing 

aS managers of personal and of industrial relations 

The present epidemic should be watched with care, a 

mistakes in diagnosis and treatment are becoming more 

serious and more expensive every day. 

The world needs production than 

ever before, for it must not only supply the constant 

demands but also must repair or replace the destruction 

of the past five And there doubt 

as to the part proper personal relations are playing, and 

will play, in helping to secure the production which 

is sO necessary at this time. For this reason we must 

consider the question of personal relations most care- 

economical! more 

years. can be no 
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fully and avoid both the mistake of thinking we can 

ignore the demand for a better understanding and 

greater coéperation and that of accepting some ready 

made, theoretical plan which is supposed to solve all 

our problems. 

Personal problems cannot be solved by any set rules 

or cut-and-dried formula, nor can they be delegated to 

others as with time study and rate setting. The actual 

handling of the matters of employment can and must be 

given to those without other cares and details, but 

unless every officer in the institution feels and does his 

part, the fullest success cannot be obtained. The mat- 

ter of human relationship cannot be successfully han- 

dled in a half-hearted fashion. 

Many experiments in shop management are being 

tried and various plans are being advocated as a 

solution of all shop problems. But those who depend 

on plans alone are doomed to disappointment. Success 

lies in the manner in which the plan is applied, in 

making the men see and feel that a real effort is being 

made to consider them as men and not as machines; to 

get together on a common footing and discuss openly 

and freely whatever problems may arise; to establish 

confidence and to secure real coéperation regardless of 

the particular plan employed. 

It is for this reason that we feel called upon to warn 

against cure-alls in the shape of specific plans supposed 

to fit all conditions. And as the matter of personal 

relations can best be handled by men who have had 

real shop experience as well as who understand human 

nature, it follows that young college graduates are not 

even as well fitted for this work as they were for 

time study and scientific management. 

Perhaps the main requirement is that the man in 

charge of personal relations have the confidence of both 

sides. He must understand the good points of both and 

also know wherein they may be in error. He must 

know the reasons for the suspicion on the part of the 

men and be able to show how this can be overcome by 

frankness and a reversal of the old method of hiding 

everything pertaining to the business end. Those who 

doubt the advisability and the efficiency of such a policy 

have only to consult such firms as the International 

Harvester Co., the American Multigraph Co., and others. 

Personality counts more than fine-spun theories, and 

men who know the shop from actually being a part of 

it, who know the workmen’s point of view and the 

reasons therefor can avoid difficulties which the tyro 

and the theorist invariably encounter. In addition 

to actual knowledge of the shop, it is well where pos- 

sible to secure the advice and assistance of men who 

have actually had experience with shop committees and 

the way they work out. These men, and there are a 

few, will prove invaluable in launching any plan of this 

kind in any shop. Their advice will enable one to 

overcome many of the stumbling blocks which lie in 

wait for the unsuspecting. But no one must hope to 

keep entirely free from snags or to find absolutely 

smooth sailing in any human relation. 

Many of the managers of our modern industries feel 

that the time has come when we must find some practical 

method whereby both sides can get together on all 

questions of controversy. No plan which bars the 

discussion of hours and wages and all other factors 

which pertain to the shop can hope to be successful or 

to arouse keen interest. The International Harvester 

Co., in common with others, found that men were not 

unreasonable when the facts of the case were explained 
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to them. But the man with experience can avoid many 

of the snags which come to those who do not unde-- 

stand the shop problems and who consequently do not 

know how to handle them when they arise. 

We must evidently learn new methods of management 

if we are to have peace and the production which can 

only be secured by coéperation. Let us take council 

of those who have already had experience in this work 

and avoid those with only fine theories guaranteed to 

cure all shop diseases. 

Rules Vs. Management 

E ARE hearing much about management these 

days and there’s no denying that we need a lot 

of it and of the best possible kind. But there seems 

to be a lot of different opinions as to what management 

really is. 

To some, particularly in the scientific-management 

group, management seems to be considered as the 

adoption of a set of rules and the following of these 

rules under all conditions. On this basis the high 

priest of system who stated that he could make a 

manager out of any fairly intelligent clerk, was not 

far from wrong. But how many business men would 

care to trust their business to such management? If 

this was all there was to management, every good 

business man could make up a set of rules and then 

spend most of his time at Palm Beach or the Thousand 

Islands, while a clerk followed his instructions. 

Management, however, is much more than a set of 

rules or even than seeing that these rules are strictly 

adhered to. Would it not be more correct to say that 

real management was in knowing when the rules were 

to be broken? 

We have had many examples during the past two 

years of the sort of management which follows all 

rules blindly, which would seem to fit the ideals of 

the aforementioned high priest of system. But those 

who have had experience with it are not keenly en- 

thusiastic over the results secured. A blind obedience 

to rules can do as much to hinder progress and can 

delay production about as much as anything which can 

be suggested. Some of the governmental departments 

which were noted for delaying everything which came 

their way were run on this plan. The rule of many 

employees in large commercial institutions as well as 

in Government offices, is to play safe and follow the 

rules, no matter what happens or how much vital busi- 

ness is delayed. 

There are many men who never broke a rule in their 

life but who are far more unprofitable as employees 

than many who have no such record to their credit. 

It is simply another instance of the saying credited to 

the late Prof. John E. Sweet, that “the only man who 

never made a mistake was the man who never did any- 

thing.” 

Rules are made to fit ordinary occasions and to keep 

a business running when business is following its 

usual channels. Management has to decide what shall 

be done when something out of the ordinary occurs, 

when some unusual condition must be met. The in- 

stitution which makes the infraction of a rule such a 

crime as to prevent the accomplishment of necessary 

results in emergencies, is in a bad way. 

Rules are necéSsary aS a general guide, but the 

real manager is the man or woman who knows when 

and how they should be broken. 
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I. and C. American Gage Standards 

A handy set of gage blocks for the small shop which 

cannot afford or does not need the usual full set of 

gage standards has been brought out by the Coats 

Machine Tool Co., Inc., 110 West 40th St., New York 

City. Each block is guaranteed by the makers to be 

MICROMETER-TESTING GAGE SET 

correct to one-hundred-thousandth of an inch (0.00001 

in.) at 65 deg. F. These sets are designed for use 

where frequent testing of shop micrometers at various 

positions in their range is necessary. The set illus- 

trated consists of five blocks, ~% in., .\, in., + in., 32 16 
! in. and } in. in thickness, respectively. 

The Sidney Light Pattern Engine Lathe 

The light pattern engine lathe shown in Figs. 1 and 

2 is built by the Sidney Machine Tool Co., Sidney, Ohio. 

The headstock is made with three-step cone and double 

back gear. The cone pulley is locked to the spindle by 

means of a spring plunger. The spindle is of high car- 

bon steel and has a large hole bored its entire length. 

The bearings are ground to standard sizes and are 

scraped to a perfect seat in adjustable phospor bronze 

boxes. A hardened and ground steel thrust washer is 

provided to take up the end thrust. The back gear 

shaft is not reduced at the end to a small diameter, but 

is one size and is keyed to eccentric bushings fitted into 

the headstock. A positive locking plunger insures a 

correct position for the gear centers. The headstock 

casting is webbed above the center line of the spindle 

its entire length to form a brace for the boxes. The 

FIG. 1. THREE-QUARTER VIEW OF SIDNEY LIGHT 
PATTERN LATHE 

144 in.; actual swing over carriage, 93% 
in.; tailstock spindle travel, 54 in.; tailstock diameter, 133 in.; 
taper of centers, No. 3 Morse; front-spindle bearing, 2}4 x 43 in.; 
rear-spindle bearing, 1j x 23 in.; hole through spindle, 13 in.; di- 
ameter threads spindle nose, 2} in.; number threads spindle nose, 
U. S. S. 6-Thread; counter cone pulley diameters, 9, 74, 6 in.; 
width of driving belt, 3 in.; first back gear ratio, 2.9 to 1; second 
back gear ratio, 12.7 to 1; countershaft friction pulley, 10 x 34 
in.; countershaft speed, 200 r.p.m.; countershaft speed of reverse, 
160 r.p.m.; threads and feed changes, plain change feed box, 4.6 to 
7.4; threads and feed changes, quick-change gear box, 4.6 to 148; 
range of threads, plain-change feed box, 2 to 32; range of threads, 

Actual swing over vees, 

quick-change gear box, 2 to 64; steadyrest takes in, 44 in.; size 
of tool, § x 13 in.; lead screw threads per in., 4 Acme; weight 
6-ft. bed, 1750 lb.; weight additional 2 ft., 100 pounds. 

cover for the gearing is made in a single piece. The 

bed has semi-steel ways which are so much harder than 

the carriage (which is made of the best grade of cast 

iron), that the wear comes to the carriage instead of 
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on the bed, and although the carriage may wear, the 

ilignment of the way is not affected to any extent. 

The bed is strongly braced with cross box girders, and 

the le; are set well in at the ends to reduce the span 

and to give more floor room when the machines are set 

nd to end and clos wether. The surfaces to which 
he gear boxes and the lead screw boxes are bolted are 

rovide vith recesses iring perfect alignment. 

Large V’s are provided having a 90-deg. included angle. 

he rear en f the bed is recessed sufficiently to allow 

he tailstock to be overhung, and the specifications show 

t ! ‘ ed capacit between centers which this 

chine possesss The feed rack is of high carbon 

‘el and is made one piece, heavy dowel pins and 

rews securing it to the bed. 

The carriage has > oil trough around the front and 

ir V's which prev» the lubricant from running 

down over the apron bridge of the carriage is 

hea and substantial, ve t is not made so wide that 

it becomes necessary to o 2rhang the tailstock arbor 

for short jobs. The compound rest is a substantial 

unit. Heavy swing bolts secure the swivel and lower 

slide and steel gibs are secured in the top slide and 

lower slide wth adjusting rews for taking up wear. 

The swivel ead of bearing on a circular surface on 

the bottom slide bears on a square surface. This gives 

what angle the com- 

supports the 

a greater bear ng, no matter at 
1 

aisO and 

graduated for any angle 

swiveled 

The bottom slide 

Che top slide is so arranged that there is 

rest may be me und 

corners 
ip to 90 deg 

no overhang 

A back plate, ! making a double-waile’ apron, supports 

the studs front and rear. All pinions are of steel and 

all studs are of high carbon steel. Bro bushings are 

provided where necessary The feeds and threading 

can not be engaged simultaneously, due to positive 
lockout device. The apron is doweled to the carriage 

in addition to being bolted, and has knurls for engaging 

the longitudinal and crossfeeds, also the feed reverse 

lever and the half-nut lever. Graduated micrometer 

dials are provided for the cross and angular feeds. The 

lead screw is splined and receives double bevel gears 

with long keys which transmit the feed to the rack 

pinion. The half nut is threaded from the solid and 

has an accurate bearing on the screw threads. When 

use. The 

both ends, so that the 

cutting 

feeding, the threads of the screw are never in 

lead screw has outside thrust at 

always screw is acting under tension when 
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right- or left-hand threads. The 

tailstock is rigidly braced and is de- 

signed to clear the compound rest 

when set at a 90-deg. angle. It is 

clamped to the bed by heavy locking 

bolts. The spindle is of high-grade 

steel, can be clamped against 

vibration. The quick-change 

box is attached to the bed in a recess 

provided for it, and wide 

range of thread cutting and feeding. 

The coarse pitch and 

wide face, and are shielded from dirt 

A swinging cover at the 

and 

gear 

covers a 

are of gears 

and grit. 

end of the bed affords easy access 
to the gear train from the spindle 

2 Rese S| down to the gear box, and this single 

‘ERN LATHE swinging cover is common to both 

the quick-change gear and the semi- 

The 14-in. light pattern lathe 

box 
quick-change gear lathes. 

is built with 

ordered with semi-quick-change gear-box device. It is 

8-, 10- and 12-ft. Extra equip- 

such as taper attachment, 

quick-change gear unless specially 

built in 6-, bed lengths. 

ment, full swing rest, turrets 

for bed, 

immediate 

il pan, pump and piping, etc., can be furnished 
) 

Regular equipment 

friction pulley 

y upon receipt of order. 

ists of 

countershaft, 

cons rest, compound two-speed 

large and small faceplates, steadyrest, 

rest, thread-chasing dial, and all necessar’ follow 

wrenches 

American Broaching Machine 

the illustration is 

Machine Co., Ann 

the maker as size 

The broaching machine shown it 

built by the American Broach and 

Arbor, Mich., and is designated by 

No. 1 

is transmitted to the screw by inclosed steel spur and 

internal gearing. The nut runs in an oil bath together 

with the roller thrust bearing and may be removed for 

renewal without interfering with the screw. The front 

finished and provided with two T-slots for 

The oil pump is driven direct from 

Power is received through a single belt and 

column is 

bolting on fixtures. 

rc — - 

—— | *s T 

- — aes omoemonel iia 

La. | 

cw =. 

' ~ 

—_— (Oe rere 
| = — — 4 

NO. 14 AMERICAN BROACHING MACHINE 

I n face of machine, 5-in. diameter: size of face (finished), 
\ de, 12 in. high; ce of face (finished) on column, 74 

184 in. high; capacity to cut keyways up to 7 in. and 
j 1 sline holes up to 1 in.; standard equipment furnished 
th chine, one each 4 ind 24-in. reducing bushings to fit 
re in face of machine, one each j-, 4-, §- and j-in. threaded pull 

ne height from hole to center of bore in face of machine, 
it stroke of pulling head suitable to operate broaches up to 

long; pulling screw of buttress thread type 4-pitch, oper- 
d by special bronze nut; speed of pulley on machine 680 r.p.m., 

' diameter belt, 24-in. light doubl speed of countershaft, 
680 rpn belt 4-in travel of pulling head, $0 in. per min- 
ute reverse of pulling head, 180 in. per minute; weight of ma- 
chit rated—domestic) with countershaft, 1975 pounds 
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the countershaft and always turns in the same direc- 

tion. The bed is deep enough to permit the placing of 

automatic stops inside. The operating handle is of the 

ball control type and can be operated from any posi- 

tion. The hardened and ground spindle is hollow to 

allow the screw to pass through it and is surrounded 

by the gearing, an arrangement which improves the 

balance of the moving parts. The solid steel sliding 

head is fitted with large hardened-steel shoes which 

slide in box-shaped ways with removable caps. The 

screw has a buttress thread and is locked to the sliding 

head by a square key and locknut. No clutch is used, 

control being obtained by sliding the belt sidewise. 

Skelton Elevating Toolpost and 

Boring Bar 

The Skelton Tool Co., 406-408 Ash St., Syracuse, 

N. Y., has recently placed on the market the two 

devices, shown in the illustrations. Fig. 1 shows the 

elevating toolpost. It is claimed that this toolpost will 

grip a lathe tool or boring bar without marring and 

that it provides a firm seat without any tendency to 

bend the tool. The post swings through a complete 

circle and is clamped independently of the tool-clamping 

screws. The elevating mechanism is entirely separate 

from the swivel clamp and gives over 1 in. of vertical 

adjustment. It is stated that all parts are rigidly 

clamped and that the design provides for plenty of 

metal to prevent vibration. It may be seen from the 

illustration that the front part has a dovetailed slide, 

by means of which it is fastened to the main part of 

the post, two screws being used to lock it firmly in 

place. Where it is desired to use boring bars a second 

block is placed in the bottom of the toolholder slot 

having a V-shaped groove in the top. 

Fig. 2 shows the new boring bar. The advantages 

claimed for this is its extreme rigidity due to the fact 

that the bar itself is about three-quarters the diameter 

he. Eetee Fh a an 

SKELTON TOOLPOST FIG. 1. 
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Fi NEW SKELTON BORING BAR 

of the smallest hole it will bore. The boring end is 

so constructed that it is very easily ground without 

changing the shape of the cutting edge. Due to the 

shape of the cutting part of the 

siderably greater than that of the ordinary forged bar. 

Boring tools up to 1 in. in dia of high- 

speed steel, electrically welded low-carbon steel 

shank, while over 1 in. have a high-speed head 

separate from the bar and interchangeable other 

sizes of heads. 

bar, its life is con- 

meter are made 

to a 

31ZeSs 
“41 

with 

The Miller Emery-Wheel Dresser 

The emery-wheel dresser illustrated is manufactured 

by Otto A. Miller, 169 Edgervale Ave., Detroit, Mich., 

and is marketed by the J. R. Stone Tool and Supply 

Co., 997 Woodward Ave., Detroit. A holder carried 

on a swivel base by a cross-slide enables the operator 

t i 

| 

™ 2 

UNIVERSAL EMERY I. DRESSER 

f to form any rad desired The the diamond 

redial distance is measured f) the 

oO set us 

measul t 

shown which is set 3 in. from the center of the base 

The slide has three splines so that the toolpost may be 

set at right angles when desired. A vertical adjust- 

ment is provided. The base is graduated to 5 min. of 

arc. The fixture may be used for light radius turning 

on milling machines where the work is held in the mill- 

ing chuck. 

Taper Attachment for Lehmann Lathes 

The taper attachment shown in Fig. 1, is being built 

by the Lehmann Machine Co., 606 South Broadway, St. 

Louis, Mo., for use special equipment their 

lathes. This attachment has a rigid and direct connec- 

as on 
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TOP VIEW OF LEHMANN LATHE TAVSR 
ATTACHMENT 

rIiG. 1 

tion between the cross and taper slides. Capscrews are 

used to lock the attachment to the cross-slide or to 

release it in the usual manner. 

The end of the adjustable slide is graduated to indi- 

cate taper in inches per foot. The adjusting screw at 

the end of the slide is so made as to give approxi- 

mately 15 deg. of taper for each full turn of the screw. 

The side view, Fig. 2, shows the bracket which pro- 

vides support on both sides of the taper slide, and aids 

in preventing any tendency to spring or twist. 

PIG. 2 IDE VIEW OF TAPER ATTACHMENT 

To use cams with this attachment, the taper slide 

and shoe are removed. The cam to be used is fastened 
to the lower or stationary slide, and the cam roller is 

held by a screw through the long slot in the extension 

arm. This method may also be used for cutting tapers 

of greater angle than the ordinary setting of the taper 

slide permits. 

The Chard Manufacturing Lathe 

The 16-in. lathe illustrated 

the Chard Lathe Co., Newcastle, 

the machine is provided with a friction clutch which 

engages with the pulley, thus eliminating the 

necessity of overhead countershaft control. The clutch- 

lever works a brake which the 

spinning of the spindle when the clutch is released. 

The lever which moves the tailstock spindle also clamps 

it. The three-step cone pulley in combination with a 

has been developed by 

Ind. The spindle of 

cone 

stops operating also 
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CHARD MANUFACTURING LATHE 

two-speed countershaft mounted on Hyatt bearings 

gives six changes of feed. The gears are covered by a 

protecting shield and the carriage is fitted with auto- 

matic stops. For repetition work, the lathe is provided 

with a large micrometer dial on the crossfeed screw, 

heavy-duty tool blocks, multiple crossfeed stops and 

multiple length feed stops. If desired the machine 

may be equipped for screw cutting. The following ad- 

ditional equipment can be furnished: Double tool 

block, compound rest, turret tool block, taper attach- 

ment, draw chuck, pump pan and piping for coolant. 

The Davis Expansion Reamers 

The Davis Boring Tool Co., 3722 Forest Park Blvd., 

St. Louis, Mo., has just added to its line the Davis 

expansion reamer shown in the illustration. The blades 

are renewable and may be replaced when worn out so 

long as the body lasts. However, the actual life of 

the blades is long, since they have considerable latitude 

of expansion and can then be used for smaller sizes of 

reamers. Wearing parts of the reamer are hardened, 

and ali threaded parts are protected. The blades are 

controlled by a micrometer adjustment dial graduated in 

quarter-thousandths, which expands and contracts the 

blades. The blades are slotted to fit over the ring of the 

adjusting dial and are secured by the hardened and 

ground taper pins (see illustration) which fits between 

the reamer body and a groove in the blades, giving a 

constant downward and lateral holding thrust. 

These reamers are made in all sizes between 12 in. 

and 6 in. and range from six blades for the smallest up 

io 12 blades for the largest. They are made in three 

types: shell, straight shank, and taper shank. The shell 

reamers can be assembled in multiple. 
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Hydraulic Shell Drawing 

By G. 

The drawing of a metal shell by the hydraulic 

process or water punch furnishes a rich field for 

experiment. While this process seems to have 

been known by a number of manufacturers for 

some years, very few have developed it to a 

practical working process. The following article 

describes this process in the manufacture of a 

peculiar drawn shell shape which would seem to 

be impossible with any other process, 

HE shell described in this article is an outer 

casing covering for a control mechanism and 

is manufactured from 0.040 brass. It is 6 in. 

in depth by 3 in. in diameter at the top and 4 in. in 

diameter at the bottom. A casting was formerly used 

in place of this shell, and while it might seem as if 

the difficulty could have been overcome by some other 

shape of shell, this would have meant a complete change 

of the entire mechanism. The weight, cost and expense 

of the finish of the casting paved the way for the 

development of this shell, which is shown at M in Fig. 1. 

The punching from which it is made is shown at N. 

The shell at N is drawn up from sheet stock in 

the regular way on a toggle-action draw press, with an 

indent or cup drawn up in the bottom, much like the 

indent in a 3-in. cartridge case. This aids the “flow of 

the meta!” when the shell is placed in the dies and 

the hydraulic pressure applied. 

The tools shown in the figure are all of cast iron 

machined to a smooth surface. The block A, whose 

center contains the milled-out form of the finished shell, 

is where the real work is done. This block is made of 

the two halves which are hinged together in a suitable 

way. One half is fastened to the base B, also of cast 

iron with a smooth top, so that the whole die may be 

opened or the front block swung out to remove the 

work and put in a new blank. The top of the well or 

forming shaft is counterbored to receive the nozzle of 

the hydraulic pressure system, and four holes H are 

drilled in this shoulder to receive four dowel pins G in 

the bottom of the nozzle. The block halves are tapered 

as shown at 7 to allow them to enter the punch easily. 

The punch C is a cast-iron box with all surfaces 

machined smooth and the nozzle of the hydraulic sys- 

tem located near the top. This box or punch is bolted 

to the top bolster of the press, as is also the nozzle, 

and the bottom bed of the die B is bolted to the bottom 

bolster of the press. Of the nozzle, D is the heavy- 

walled hydraulic connection, F the center bore through 

which the water passes, and F' a felt washer pinned into 

position with dowels G. This felt washer is slightly 

larger in diameter than the end of the hydraulic con- 

nection, and detail of A shows the location of pins 

and washer. 

In the operation of these tools the annealed shell 

shown at N is placed in the cavity in the center of the 

block A, the die closed and the ram of the press 

raised to the top position. While held in this position 

the hydraulic pressure is turned on, at first slowly to 

allow the cavity to fill and the air to escape, and then 

the full pressure is given, held for a few seconds and 

R. SMITH 

released. If a large orifice is used in the escape valve, 

the drop of the press ram will be more rapid and thus 

increase the efficiency of the process. As the ram of 

the press descends low enough, the block A _ is 

swung apart and the finished shell removed. This shel] 

will be full of water, and when the operator takes it 
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HYDRAULIC PRESS TOOLS, BLANK AND FINISHED SHELL 

out and empties this water into the shell he places 

position, it will still further help the operation. 

The one feature to be guarded against is a sudden 

application of pressure at the start, as this is liable 

to fracture the shell. While this process has been 

tried out only with brass, it should work with steel. 

A Reminder 

By W. H. 

The foreman of the machine shop was in trouble. 

He had about ten barrels of annealed case-hardened 

work which must reamed and his reamers were 

lasting for just a few minutes. Now it happened that 

the heat-treatment foreman, who was called in for aid, 

knew just a little about the work of machine tools and 

after listening to the tale of woe, inquired if he might 

see the reaming operation performed. A 1l}-in. high- 

speed tool-steel reamer was set up in the drilling 

machine and driven at the highest possible speed. 

Everybody concerned had overlooked the fact that the 

process of case-hardening had increased the carbon 

content of the material from 0.16 to 0.90 per cent. and 

that they were actually trying to ream steel with a 

carbon content equivalent to tool steel. The heat- 

treatment foreman suggested that the speed of the 

machine be stepped down and the feed increased. This 

change with a good lubricating solution was successful. 
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Trade Bars Between United States 

and Germany Lowered 

The State Department has announce: 
that trade bars between the United 
States and Germany will be lowered. 
r} will be accomplished by means of 

lled “blanket license,” which will 1 sO 
enable An can firms to do business 

once with Germany and which will 
kewilse permit German firms to get 

rcods from the United State No ques- 
of re ling the Trading-with-the 

bing ict is involved The blanket 
ens ‘ enizes the technical state 

of ir between the two countries but 
ve licenses to trade despite 
tuation 
Special licenses for particular com 

moditie will not be required, is tne 
blanket license s expected to cover all 
trade 

Exceptions are made, however, in the 
iestion of German imports of dyes, 

chen and potas! The United 
states as begun to branch out in the 

! t istry, and protection for Ameri 
) ndu ries is desired This countr) 

» been work up nfant 
ist? n potas ind here, too, com 

et on Ttrom Germal not wanted 
So long as Germany) is at “war” 
th the United States no Americar 

the richt to travel ir Germany nd 
tl co vy cannot legally grant pro 
tection t American citizens n Ger- 

in But as a practical ratte! 
\mericans will go to Germany and 

(rer) r will come here, although the 
‘ of travel between the two 

( trie may be expec ted to be limited 
Tentative plans have already been 

le by the State Department for 
roper representation in Germany by 

\ agents Where t neces- 
States Gov 

to exte 1 aid American business 
ernment 
agents 

1 qrer) I \ nr er eir 
? t 

. ‘ : >I. New lLron and Steel Plants 

Announced 

ve nstallations of iron and steel 
] ( innounced in several lo¢ ili 
tig in the mont ] reports ont nel ils 

é itions of he Bureau of Mines 
aT rtment of the Inter oT The KE t 

n Roll Mill Co. will install 
t BR Itin ore Mad fey nut 

] h-vrad steel sheet for auto 
hile etallic furniture stores, etc. 

| e N t onal | ibe Co will construct 
fou | t fur ‘ three Bessemet 

erters, and mills, at Gary, Ind. The 
C+ Li ] Coke ind Chen ical Co pro 

oses to erect 500-ton blast furnace 
t Granite City, Il The Western 

‘orporation of Hoquiam, 
Was} buildir teel plant for the 
manufacture of 1 hant steel bar 
The Bethleh Steel ( mp} no 
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the Sparrows Point. Md., property and 
is reported to have authorized the 
loubling of the tin-plate plant, and 
the installation of a 250-ton open- 
hearth furnace, and a plant for the 
production of sheets. The Midvale Co. is 

property of the Ramapv 
Lake, New 

installed a magnetic 
The Witherbee-Sher 

furnace at 
repaired it 

developing the 
Iron Mines at 
York, and has 
separation mill 
n Oo. taken over the 
Port Henry, N. Y., hi 
and refitted the plant. 

to be blown in 

Sterling 

n Co. has 

ving 
The furnace is 

expected this month. 

Machinery Men Start New Enter- 

prise With $100,000 Capital 

B. M. W. Hanson, who resigned sev- 
eral months ays president and 

inager of the Colt’s Patent 
Manufacturing Co., is presi 

manufacturing concern 
n Hartford, the Hanson-Whitney Man- 

, in » Clarence E. Whitney 
treasurer; | W. Young is secretary. 

‘apitalized at $100,000. 
Mr. Whitney is sident of 

Whitney Manufacturing Co., and Mr. 
} manu- 

the 

rO aS Vice 
work mi 
Firearms 
dent of a new 

pre the 

own aS a 
During 

oung is also widely ki 
facturer of machi 
war he was head of Meriden plant 
of the Colt’s Patent Firearms Manu- 
facturing Co. The purposes of the cor- 
poration are to do designing, planning, 

manufacturing, erecting, re- 
buying, selling and otherwise 

dealing in machines and parts thereof, 
ind all construction com- 
posed wholly or in of metal, wood, 

nventing 

palring, 

and 
part 

articles 

fabric, composition, or any other sub- 
stance, and the trading in such wares 
ind merchandise. 

Catalogs Desired for the 

East Indies 

l'rade Commissioner John A. Fowler, 
investigating the general com 

ere and eco! mi conditions n tne 
s Ssettiement und the Dutcl 
Indies, writes that he desires to 

ecure catalogs and advertising litera- 
ure from il " e1 n the United 
State with a iew to acquainting 

fir? witl products manu 
ctured his cout All sucl 
terial should be addressed to the 

Bureau of Foreigr ind DD estic Com- 
Investiga- 

tions, Washington, D. C., for Trade 
Commissioner Fowler. The suggested 
list of article for which catalogs are 
desired, follow 

Hardware and cutlery, tools, instru- 
ment and implements; iron ware; 

chemicals; paints; rubber 
small 

and mining 

motor cars; 
tires; electrical machinery; 

land dre dg S S 

Representatives of the Onondaga 

Steel Co. Return from Abroad 

Edgar D. 
secretary- 
Steel Cons 

Samuel S. and 
Newkirk, president § and 
treasurer of the Onondaga 
Inc., of Syracuse, N. Y., returned this 
month from a trip abroad. They sailed 
for Frar late in May and spent the 
month of June in that country. 

Mr. Buckley said that there 
decided feeling of labor unrest through- 

Nearly of war 
workers in more or less of 
lition and hardly able to 

significance of the national 
dav. Most of these workers 

the and it 

Buckley 

Was a 

out France. five 
had left the 

da: ] 1a ZCU 

years 

con 

realize the 
eight-hour 
had been in service was 

r line) dificult for them to ad 
just ¢ emselve to peace-time condi- 

1 or to show an eagerness to get 
life. The 
unlike that 

back to indrstrial reaction 
in France was not 
characterized the period after the Civil! 

which 

War in the Un ted States 
P OV ided ef al could be secured, the 

steel industry would recover muc! 
more quickly than would the coal 
mines. The steel plants are more or 
less scattered and consequently did not 
suffer to same extent as the ore 
nd coal fields. While the great Saare 

basin district escaped destruction, that 
big tract has never yet been fully de- 
veloped. As to the Lens district, 
men were told by one expert mining 
engineer that three years would elanse 
before conditions would come anywhere 
near approaching normal. 

Both Messrs. Buckley and Newkirk 
stated that there little to fear in 
French competition in the American 
market. Likewise, they did think 
that America would make very great 

into the French market. For 
time to come or until France 

gets on her feet, England and Sweden 

the 

the 

was 

not 

inroads 
a 1 » a 1ong 

will supply most of their import f 

tool steel. 
Wa the steel mills are very 

high as comvared with pre-war 
days. In fact, they compare favorably 
with wages paid in this country. 

Among the lessons taught by the war 
was the tremendous utility of high- 
speed steel! To a far greater extent 
than ever was this product used while 
much of the i turning out 
enormous quantities of munitions in 
record-bre is dire ctly attrib- 
uted to high-speed stee! 

success In 

me aking t 

Sale of War Property 
That the much-discussed 

surplus property belonging to the War 
Department resulting favorably 
for the Government is shown by the 
latest weekly report issued by the office 
f the Director of Sales. Surplus ma- 

terial sold during the period from Jan- 
uary 1 to July 11 of the present year 
aggregated $352,803.21 ] ° 

sales of 

are 

PALS Sparks trom the 

= 

i 
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Trade Currents From the 

Cleveland District 

development 
this week 

distant 

The 
in the 
is the 
delivery 
business of 

significant 
machinery market 
appearance of more 
business. This is the first 

this kind that has come 
forward since the armistice was signed. 

| Another feature that is coming to light 

most 

is the fact that more high-class ma- 
chinery and equipment is being called 
for than at any time since the first 
of the year. This is taken as an in- 
dication by large manufacturers and 
distributors that a good deal of the 
desirable used machinery is being ab 
sorbed, and that the discriminating 
plant superintendent now is in the 
market for the best in new equipment 

LARGE ORDERS LAST WEEK 

e last week several large 
of them averaging from 

$15,000, have developed in 

During tl 
orders, 
$10,000 to 

most 

this district. Most of these have not 
yet been closed, but probably will be 
before the end of the mont! A factor 
that is arousing interest in machinery 

amount of equip- 
general manufac- 

orders, 
mostly 

the large 
ment being taken fo1 
turing purposes in these large 
instead of their being confined 

circles is 

to the automobile industry which has 
held the lead up to the present. 

Deliveries now being quoted upon 
are from November, 1919, to 
1920, which period is farther ahead of 
anything of its kind normal 
times. 

One of 

May, 

even in 

the outstanding features of 
the week is the inquiry 
interests representing glass industries 
in Monterrey, Mexico. This inquiry is 
for equipment wl 
completed, will probably total 

Completion of the merger of the Otis 
Steel Co. and the Cleveland Furnac 
Co. was effected this week. The 
of the combined interests will be 
than $25,000,000. It will mean a unit 

steel products facilities 
fac 

organiza- 

received from 

ich, when 
$15.000 

various 

assets 
more 

ing of finishe 
with pig-iron and raw-material 
tories. Henceforth, the 
tion will be known as the Otis company 

newl: 

new 

Subscriptions for stock in the 
} 

merged company are being received by 
Otis Co. brokers. The Otis Steei C 
has been operating two plants, one on 
the lake front, and the 
establishment, in the upper Cuyahoga 
River district. This latter plant ad- 
joins property of the Cleveland Fur- 
nace Co., which has two blast furnaces 

other, a nev 

and a coke plant. 
Cleveland manu- 

the largest 
interests of 

Entrance into the 
facturing field of 
electrical manufacturing 
the country is announced this week by 
factory The Drev 

one of 

site promoters. 

Electric and Manufacturing Co., an 
Indianapolis corporation, pur 
chased acreage in East Cleveland along 
the Nickel Plate tracks, and plans the 
immediate construction of a $50,000 
plant. Actual production in Cleveland 
is planned to begin September 1. The 
company has 15 agencies in large cities 
in the United States and Canada 
James H. Drew is president of the com- 
pany. It specializes in ov fix- 
tures for trolley wires 

has 

erhead 

Speakers Before the House Com- 

mittee on Patents 

During the public hearings before 
the House Committee on Patents in 
Washington the past week, on three 
bills relating to the Patent Office 
Judge Learned Hand, United 
judge of New York, pointed out 

opinion is the ing 
court of patent appeals, and empha- 
ized the necessity 

and better 
Office. 

Frank J. Sprague, 
Committee of his 
with the Patent a 

the facilities were in 
Others testi 

Committee included ymas Ewing, 
Commissioner of Patents; Dr. » a 
Baekeland, inventor; Wm. J. Kent. U 
S. Rubber Co.; Milton Tibbetts, repre 
senting the Packard Motor Car Co., and 
chairman of the Patent 
the National Association of Manufac- 
turers; and Elmer A. Sperry, in 

Speakers scheduled for 
sions of 
Newton, 
Wesley G. Carr, 

: Delos 
Thomas A. Edison; and T. E 
son, president of the American 

States 
what 

in his need of a single 

of an increased f 
facilities in the Patent 

orce 

inventor, told the 
personal experiences 
Office and showed 

wherein present 
no before the lequate. fy 

The 

Committee of 

entor. 
future ses 

the hearings are: James T. 
ssione? of Patents; 
Westinghouse Electr 

Holden, representing 

Commi 

Co. 
Robert- 
Patent 

Law Association. 
The concensus of opinion of 

reciting their experiences with the 
nresent 
was need of an easier means of deter- 

patent laws was nat there 

mining what money recovery a paten- 
tee should have where his patent has 
been held to be infringed. 

Dr. Baekeland said: ‘The Pater 
Office svstem of the United St: 

teach relations and to 
benefit of the activ 

been created to 
relations the rive 

ties of those who make headway by) 
ntellectual achievements, in order to 

insure the comfort and welfare of tl 
country. If all the salaries of é 
emplovees of the Patent Office were 
made five times as large, it would be 

The time 
taken and 

an economy to the country. 
of the courts would 
the attention of the inventors 
not be detracted if all work of examin 

covered in the Patent 

not be 
would 

ing would be 
better equipment.” 

Sale of Plant Facilities Begun 

By War Department 

The War 
ale of 

either 

Department has begun 
facilities which we 

purchased by 
Government as a war 

plant 
erected or 

emergency 
evolved an expenditure of 

proximately $500,000,000 
These plant facilities consist of 

4) 
pleted and par finished manuf 
turing plants w! nh were operated fo 
or under construction for, the use of 

1 the different bureaus of the W 
1) p rtment They include elect) 
chemical, ammunition, gun, powde 
ana tne Dp ts, and are located 

country. 
It is provided in the contracts w 

which these plants were erected tl 
they become the property of the United 
States Government at the end of 

ar, a d 1! many | tances it 
ulated that they be removed w 
( t n tated pe l ifter op 
eas TI Gove ment ho 
holds options on é I nd 
possible » tur? t! enti! plant ri é 
O & pure! I 

It is the pe y t ¢ W Hare, t 
D ree f Sales, inder whose direc- 

t! ‘ proeperti vil be sold, to 
rst offer them to the industries whi 

n é operate ( or ne Grove 
ent during the Val [ no ile « n t 

effected throug! ni ! a4 
Wlil De sold Dy competit nic 

Amor t] plan ‘ » wil 
fered ale in the near futur 
e Smokel Pow Pla t ( 
’ WwW. \ ( ( 

t hety $60,000,000 j S 7 
000.000 T} nlant ‘ rding to 

perts who are n ng appraisa 
adap for pay ( 
factu | YD 
Brunsw ! 
expel £6.000.000. 

re) wer y a ‘ 

p ] I I 

\ \ S ! | 
1 short tin The ] ' 
“a ont tn te ete 9 is 

anufacturi! f 
The Nitrate Plant No. 4, at 
T () wi \\ _ ! i 50 p 

t ( yleted, » slated for eat 
lr} s cns pieted stee 

D dings nd s ] 1 steel o1 
ound 
W. G. Sloar served in Frat 

or it 2 Engineers 
who was formerly, presider f 
Mi Art} ul ( nstructing company 
New York, is it harge of the disposa 
f plant facilities He is assisted 
B. L. G. Res, f rmerly engineer ex ] 
tive of the McArthur Co. and who was 

1 T? a captain in the Engineers 
ing the wat 
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The Eastern Foundry and Machine 
Co., Inc., is now operating its new plant 
at Ambler, Penn. The general sales 
office is at 706 Liberty Building, Phila- 
delphia, Penn. 

Leland-Gifford Co., Worcester, Mass., 
announces that its factory will be 
closed from Aug. 1 to Aug. 9, inclu- 
sive, for the annual vacation. The 
business office will be open. 

The Gale-Sawyer Co., toolmakers, 
Boston, Mass., has opened an office in 
room 601 Temple Building, 27 Monroe 
St., Detroit, Mich. E. H. Anthony 
is in charge of this office. 

The American Pattern Works Co., 
1551 West Market St., York, Penn., 
announces that it has taken over the 
business formerly conducted by the 
American Pattern Works. 

F. H. Niles & Co., Inc., Woolworth 
Building, New York, has opened a 
branch office in the Security Building, 
1115 Main St., Bridgeport, Conn., in 
charge of F. H. Andrus, formerly with 
the Winchester Repeating Arms Co., 
New Haven, Conn. 

The Cincinnati Ball Crank Co., Cin- 
cinnati, Ohio, has completed arrange- 
ments with C. H. Clark, New York City, 
whereby it will make and market the 
Clark compression coupling (patents 
pending) under the name of Cincinnati 
Compression Coupling at its plant in 
Cincinnati. 

The General Tool and 
Saginaw, Mich., has been 
represent the Cleveland Milling Ma- 
chine Co., of Cleveland, in the Saginaw 
district. Offices have been opened at 
Saginaw, and a stock of milling ma- 
chines and a supply of cutters will be 
carried. 

M. A. Palmer Co., 469 Atlantic Ave., 
Boston, Mass., has been appointed the 

Supply Co., 
appointed to 

New England agents for the Erie 
Crucible Steel Co. Mr. Palmer, head 
of the above company, has been in 
the steel business in the New England 
States for 25 years. He resigned three 
years ago to form the above company. 

The Vulcan Engineering Sales Co., 
sales agent for Hanna Engineering 
Works, Mumford Molding Machine Co., 
Q. M. S. products, and the J. C. Busch 
Co., was dissolved June 30, and all 
business formerly done by the Vul- 
can Engineering Sales Co. as_ sales 
agent will be transacted by Hanna En- 
gineering Works. 

The Stockbridge Machine Co., Wor- 
cester, Mass., manufacturers of Stock- 
bridge shaping machines, has recently 
joined with the Reed-Prentice Co. and 
Whitcomb Blaisdell Machine Tool Co. 
in the opening of a New York office at 
24 Stone St. The Becker Milling Ma- 
chine Co. and the Giddings & Lewis 
Manufacturing Co. have also established 
representatives at this office. L. S. 
Devos is in charge of the office. 

AMERICAN MACHINIST 

The First Nationa. Bank of Boston, 
Mass., through its commercial service 
department, has published a very inter- 
esting map of New England, showing 
by symbols and cuts the leading indus- 
tries located geographically in the re- 
spective cities and towns. To further 
the development of foreign trade and 
to enable the foreign buyer to become 
familiar with the products which New 
England manufactures, this map will 
be published in other languages for 
distribution in the foreign markets of 
the world. 

The Chicago Pneumatic Tool 
Co., announces the appointment of 
L. C. Sprague, formerly dis- 
trict manager of sales at New 

manager of western 
railroad sales, with headquarters at 
Fisher Building, Chicago, and H. G. 
Barbee as manager of eastern railroad 
sales with headquarters at 52 Vander- 
bilt Ave., New York City. Nelson B. 
Gatch, formerly district manager of 
sales at Chicago, has been appo.nted 
district manager of sales at New York, 
succeeding Mr. Sprague. 

York, as 

il SE ~via 

| Personals | 

ERNEstT RicHuTerR, for 31 years chief 
engineer and designer for the G. A. 
Gray Co., Cincinnati, Ohio, has retired 
from active service, but will continue 
in an advisory capacity. Forrest E. 
CARDULLO has been appointed engineer 
and designer in his place. 

Corp. WILLIAM A. NUGENT, who 
served during the war in Company I, 
21st Engineers, has returned from 
France, and has resumed his duties 
with the Independent Pneumatic Tool 

traveling representative. He 
has been assigned to his old territory 
in Indiana. 

a 

Co. as 

ARTHUR M. WATKINS, formerly sec- 
retary and treasurer of the Inter-Con- 
tinental Corporation, New York, and 
prior to that, 17 years with the Man- 
ning, Maxwell and Moore Co., has 
opened an office at 26 Cortlandt St., 
New York, as a merchant and dealer 
in machine tools, etc. 

SORENSEN, of Messrs. 
Hohn and Rahr, 3 Mikkel Bryg- 
geragade, Copenhagen, Denmark, is 
traveling in this country in quest of 
shop-equipment lines available for 
agency connections in Denmark. Mr. 
Sorensen’s present address is the Hotel 
McAlpin, New York City, but he pre- 
fers that manufacturers send catalogs, 
etc., direct to the company in Denmark. 

GEORGE R. Woops, assistant to the 
president of the Allied Machinery Co. 
of America, it is announced, will resign 
on July 31. On Aug. 2 he will sail for 
England and the Continent to study 
industrial conditions for about three 

C. DAUTZER 

months. When he returns to this coun- 
try his new connection will be an- 

Vol. 51, No. 4 

a Ja) 

Obituary i] 

— 

NORMAN H. Fay, president of Fay & 
Scott, makers of lathes and factory 
supplies, Dexter, Me., died on Friday, 
June 13, 1919. 

Oscar OTTO, general superintendent 
of the South Philadelphia Machine 
Works of the Westinghouse Electric 
and Manufacturing Co., died on Mon- 
day, June 30, at nine o’clock as a re- 
sult of fatal injuries received in an 
automobile accident, while driving his 
car up a steep grade near Westgrove, 
Penn. After finishing his apprentice- 
ship course as a machinist in the Mani- 
towoc shops of the Chicago and North- 
western Railroad and later’ serving 
several years at various places in the 
State of Wisconsin, he accepted a posi- 
tion with the Northern Pacific Railroad 
Co. at Tacoma, Wash. Prior to accept- 
ing a position as general superintend- 
ent of the Westinghouse Machine 
Works at East Pittsburgh in June, 
1909, he was connected with the Chi- 
-ago and Northwestern Railroad as gen- 
eral superintendent of its Chicago 
shops. When the Westinghouse Co. 
opened its new plant at Essington, 
Penn., Mr. Otto supervised the instal- 
lation of the machinery; later, in Feb- 
ruary, 1918, he was permanently trans- 
ferred to the new works, where he 
remained until his death. 

Forthcoming Meetings, 

American Foundrymen’s Association. An- 
nual convention and exhibit will be held in 
Philadelphia the week of Sept. 29, 1919 
C. B. Hoyt, secretary, 111 W. Monroe St 
Chicago, Ill. 

The American Steel Treaters’ 
will hold its annual convention 
hibition at the Seventh Regiment 

Society 
and ex 
Armory, 

Chicago, Ill., Sept. 1 Al. J. Murphy, 154 
East Erie St., Chicago, Ill, is chairman of 
the exhibit committee 

Boston Branch, National Metal Trades 
Association Monthly meeting on first 
Wednesday of each month. Young's Hotel 
Donald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass 

Electric Hoist Manufacturers’ Associa- 
tion Monthly meetings at the offices of 
the Yale & Towne Manufacturing Co ; 
East 40th St New York City Secretary 
W. C. Briggs, Shepard Electric Crane and 
Hoist Co 

Engineers’ Club of Philadelphia tegu- 
lar meeting the third Tuesday of the month, 
with the exception of July and August 
Lewis H. Kenney is the chairman of com- 
mittee on papers 

Pennsy!l- 
Tuesday ; 
Elmer K 

Building, Pitts- 

of Western 
meeting, third 
first Tuesday. 
Oliver 

Engineers’ Society 
vania Monthly 
section meeting, 
Hiles secretary, 
burgh, Penn 

The 
smith's 

International Railroad Master Black- 
Association will hold its annual 

convention in Chicago Aug. 19, 20 and 21 
The location of the meeting in Chica 
will be announced later 

Philadelphia 
Meeting first 
Manufacturers’ 
Howard Evans, 
Philadelphia 

Rochester 
men 
L. Angevine, Jr., 
St.. Rochester, N 

Foundrymen’s Association 
Wednesday of each month 

Club, Philadelphia, Penn., 
secretary, Pier 45, North 

Penn 

Society of Technical Drafts- 
Monthly meeting, last Thursday. O 

secretary, 857 Genesee 
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Clip, pasie on 3 x 5-in. cards and file as desired 

dJoiater, Bench Drilling Machine, Multip!e-Spindle No. 10 
J. D. Wallace & Co., 1401-1405 West Jackson Blvd., Chicago, III Defiance Machine Works, Defiance, Ohio 

“American Machinist,” July 3, 1919 American Machinist,” July 3 

TI ;a 6-i acl and has Capacity, eight holes up to { in. diam 
is IS a 6-In. machine and has eter; minimum distance from center to 

many of the features incorporaied ro center of spindles. ? it maximum distanc: 
in the 4-in. machine previously r from center to center spindles, 22. it 
manufacture d_ by this company vertical adjustment of in spindle 
The machine is motor driven and it diameter of sp yeas | iy 
is said to ke exceptionally power Morse taper ir anindls deamater G 
ful, despite the fact that it can ioints 1 ae iximur distance fron 
be easily picked up and carried ~ nose of spindle to base ‘4 in.; minimum 
wherever the work is to be done, distance fror nose of spindle to bass () 
by or man, the operatin cul in.; maximum distance from nose of spin rent being obtained from any dle to tablk 39 iy vertical travel of spin- 
regular lamp socket An inter- | dle head, 14 7 a tance from center of esting feature is the fen u-ed ‘ — : spindle to columr 970 in vertical ad st- in connection with the machine anmae al oe as aananaaetedianian': lakaneelieaneines 
This is mounted on the motor, and slides backward or forward on ae =" - shee ol age OFKing Surnce * “. r é S.lGes ACKW% val n table, 20 x 36 in.; back gear ratio, 1 to 2 
rods, a feature that is said to render adjustment accurate and spindle speeds, six, 110 to 344 r.p.m hors« 
ravid The bench is also so designed that only a fraction of an powel recommended to drive 7a: floor 
inch is lost on the table when the fence is set for beveling Ball spac of belt-driven machine, 42 x 84 in 
bearings are used on the motor and the cutter head The flap weight of belt-driven machine, 5300 Ib. : floo —_—_ 
and shutter guard are arranged for mounting the shutter guard space of motor-driven machine, 42 x 96 ir 
on the cutter-head bearings rather than in grooves weight of motor-driven m chine, 5700 Ib 

Grinding Machine, Internal Type A Boring Machine, Taper 
Worcester Machine Works, Inc., 1109 Park Bldg., Worces‘ter, Pedrick Tool and Machine Co., 3640-3642 North Lawrence S&S 

Mass. Philadelphia, Penn 
“American Machinist,” July 3, 1919 American Machinist July 3, 1919 

ated at work on 
er 30 in. long 

( ¥Y in in 
it one end and 
diameter at the 

This machine is of the self-con- 
ained type, and the longitudinal 
notion is secured by mounting 
he work head on a sliding table, 
he crosshead only being placed 
under the spindle heads. Capacity, : | 
work up to 15 in. in diameter to built if de d The 
he ground to any depth up to 10 machine ¢ sists esser 
in.; length of base, 59 in.; table, tially of three pedestal 

and two steadyrests 
mounted on a bedplate, 
the pedestals serving to 
support the boring bar and its driving mechanism, while the 
steadyrests hold the work in place The bar is connected at 
end with a heavy hinged joint to a sliding block in the faceplat 

51}? x 15} in.; distance from cen- 
ter of chuck to floor, 45 in. ; front- 
work spindle bearing, 2} x 5} 
in.; rear-work spindle bearing, 2} 
x 64 in.; hole through spindle, 1} 
in.; speeds for work, four 61, 
110, 195 and 278 r.p.m.: speeds the degree of taper bored being det: rmined bs the amount th 

for table travel, three, 17, 30 and block is moved from the center of the faceplat« Tt is arrang 
40 in. per minute; swivel of work ment allows plain cylindrical boring with the block placed ce1 

head, 20 deg. each side of center; collet chuck, 7 in floor space, tral. Size of bedplate, 28 x 96 in ee a 2 br dienes 

40 x ov in » speed of countershaft, 600 1 p.m 31Ze of cyl noder being bored ol) I long with 9 } bore at 7 
nd ind 12-in bore at the other 

Die, Automatic “Hartness” No. 4 Type R Lathe, “Fifield” 96-In. 

Jones & Lamson Machine Co., Springfield, Vt Wright Works, 1150 South Washtenaw Ave., Chicago, I 
“American Machinist,” July 3, 1919 “American Machinist July 1919 

For use on automatic machines 
and bolt cutters where the tools -——— i 
revolve The device may be used 
on either horizontal or vertical Swing. 96 it width 
spindles and has a sleeve for re- of driving belt. 8 . 
locking which may be operated speed of countershaft, 
by a yoke or by engaging a fixed 00 rpNn horsepower 
stop on a return stroke. The die requ red. 40: front spin 
is unlocked by retarding its for- dle bearing. 16 in. in 
ward motion or by the externa! diametet t in. lone 
tripping button coming in con- rear e bearing. 14 
tact with a fixed stop. It is stated i meter >) it 
that this feature is especially ad- long ds tw F 
vantageous where it is desirable 0.75 t rp.n feed 
to cut short threads, as by its uss four ranged in zg 
parts have been threaded §{—40) metrica progressio 
for a length of 4 in The diam- rn A one 100 and 
eter of the sleeve is 6% in. and ‘ 0} in. per pindle revolution length of riage be ne 
the length of the die, as shown Ls ways, 90 in length of bed, 48 ft.; distance between cent with 
is 5"; in. It will cut threads from nd -ft. bed, 34 ft.; weight, 150,000 Ib 
4 to 1} in. in diameter, either 
right or left-hand chasers being supplied as desired No too ) 
any kind are necessary in changing chasers 

Pump, Centrifugal Straightening Machine No. 00 
Volyum Pump Co., 419 West Liberty St., Cincinnati, O Kane & Roach. Niagara and Shonr St Syracuse, N. ¥ 

“American Machinist,” July 10, 1919 “*merican Machinist lul 1 1919 

A sectional view showing the 
construction The impeller is of r ") 
the open type, mounted on the I é 1 to t ! f es llest « } 4 
lower end of the vertical shaft n t ! ! t per 1! ent 
and extending the full depth of t 1 nad t ed lowe l t 
the semi-spherical body, there be nk handl t t t the crew - 
ing no contact between the im- toy f ti ! hit The crew ire juIp} 
peller and tl body casting The wit that the rolls n | quickl 
drive from the pulley is through ' isted to ! size work ! f ae ‘ 
two spiral gears, placed at right oll nd two of the upper re en b ‘ 
angles and having a 3 to 1 ratio The re ll cut and drive the rolls at 
Various angles of drive ire ob- need of from 300 to 3 r.p.t pendir ! 
tained by swiveling the cover in t cl f work being handle | machir 
relation to the body The suc- will handlk hort work nd laimed that 
tion pipe is located above the de- it will traighten the pie ll tl v t 
livery box and the body thus re- the ! Center to center of rolls, 14 ir s 
tains a full supply of liquid. Made f rolls, 1 3/32 ir ir liameter, 2 it long 
for ¥-in. pipe connections, and speed of rolls, 300 to ) rep.m, 
has a capacity of from 5 to 22 
gal. per minute, depending upon 
the speed 

Patented Aug. 20, 1918 
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IRON AND STEEL WELDING MATERIAL (SWEDISH) —?ri 

PIG IRON—Quotat The Matthew Addy Co., as per Depart- | 4, 44, ‘Se A by 12 in 

Cl \TI ~ it} $29 80 4 
| 7 ~ \\ 

i>} 

MISCELLANEOUS STEEL—T! 

‘ { 

( 7.00 g / 

3 4 

) PIPE 
7 ) I ( By ( 

STEEL SHAPES Ib rst : a 
r, fron ra : 4 40) 

44 
ind Le | 

on +t 

$ ] $4 
4 ; rt Wil ) \ I 

\ \ | \l 

BAR IRON 
37 

$ & : 
\\ / ’ \ ( 

ad 47 3 4 
STEEL SHELTS—?! ‘g t ed.. 42 $5 ; 0 

) { 102; 

METALS 

] >» | MISCELLANEOUS METALS 
$ ‘ 

; ; = 7 
4 : 4 0 

}4 

COLD DRAWN STEEL SHAFTING 

4 ) ; 

DRILL ROD 4 00 34 44 of s¢ 40 00 

45.00 46.50-4 70.00 41.00 62.00 
ed above hot 1 16 02 ld rolled 14 
es le. per sqf tra for 20-in. widtl : 

SWEDISH (NORWAY) IRON 

” BRASS RODS—The following quotations are for 

$25. 50-30 $! ) ) = sd Current 
20.00 ‘ M $19 00 Ch lé ) ; ‘ 21.50 

ed ( 24. 00 
. ‘ ‘ 24.00 

a 

14.09 
12 00 
10 00 
10.00 

ed 
+. 00 

( ) 
J 

per 

cy go 
( nt 

00 

7 
07 

ng 

da 

Ts 

24 

44 
4] 

0) 
g 

7.7 
/ 

) 7 

Y \ 
39 5 
34.25 
35 00 
29.50 
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July 24, 1919 Let’s Go—Buy Equipment Now 112: a 

Shop Materials and Supplies 

ZINC SHEETS ~The following p nts per pound prevai | RIVETS—"" juotat 
irload lots f | 1] 0 iret 1st 

; InCa Bro 1 Lots Yor 
( Cine Cur () = 

‘ Year A rent Ye \g | ( z 
, 1? 9 18.50 13. 30 | 40 | 7 | 1} N. . 12 of é 0 13 00 7.00 \ $4 | ( $00 ¢ 

ANTIMONY— 1 Jay _f—— 
pot delivery, d id 

( y \ ¢ New Y 8 37 | AISCELLANEOUS 

OLD METALS —! SEAMLESS DRAWN TUBING ase pr 

as =" ( 

Cur \ \ ( \ \ if ; 0 
ya icil 16 75 { ) + 0 

1 s ‘ 6 : F - a n 

r 10 00 14 75 ‘ ‘ 
Br x ) | 00 10 { 10 ) } N ) 13 ii 4 0) if » 

ALUMINUM —! re! N 

se COTTON WASTE 

COPPER BARS ! 
lots l W 0 

WIPING CLOTHS MM) 
BABBITT METAL~— “ 

\ v Yor ( { ( 

t \ rer \ \ , \ 
) an 79 0 im 0 

( 0 ] 7 50 10 SAL SODA 

SHOP SUPPLIES 

NUTS ~! ROLL SULPHUR i» 360 

\ ( ( oe 

Year Ag \ \ “2 , 
i ls $ ) $ ( $1.9 ¢1 40 »>/ 
H 1 hexa 7 2 00 
( | 1 hexa 25 ) 7 3/) ) 
( 70 2 0 7 30) ) COKE 
3S, s 1 

Curre Year Ag , 
p Yi 50-10 40 yt $4.25 a 4 4 Of 

‘ .° 71. , mt ft { aL ) 
( f-10-10 0 

MACHINE BOLTS —Warchouse discount FIRE CLAY—" 

? by 4 in. and smaller 60 10 0 I 10 : va, bull earloads 
Larger and longer d { | 40-1 ( 

WASHERS —! varehouses ‘ LINSEED OIL—! 
lucted from list pric \ Y v For wrought-iron washers ( 0 Cur ( 

New York $1 25 Cc) and : } ( 22 2 Year A Ye j washers the base price pe 100 Ib. is foll , r » 71 > 50 New \¥ $6 00 Clevela $3.75 ( $4 00 : ‘ ae mad “ " a8 at 7 $I 

CARRIAGE From warehouses at the places named etiaed poles, ti 
Bicones ean et oe ato , WHITE AND RED LEAD~—®» r pound 

New Yorl Cleveland ( ‘ | Red _ 
} by 6in. and smaller 90-10 40-5 50 Cul : | Year Ago 
Larger and longer up to | in. by 30 i 45-— 5 37 50-5 | 

= | Dry In Oil Dry In Oil 

COPPER RIVETS AND BURS *«!! at the following rate from wa 100-Ib. keg 13 00 14.50 12.15 12.60 
Rivets Burs 25 and 50-lb. kegs. 13.25 14.75 12.40 12.85 

Current One Year Ag Current One Year Ago (2)-lb. keg 13. 50 15 00 12 65 13.10 
Cleveland 25° List plus 10 10% List plus 10%; | lb. cans 15.00 16.50 13.15 13.60 Chissan 10 List price 10 List price | I-lb. cans 16.00 17.50 14.15 14.60 
New York 40 20% from list 20° 104% from list 900 Ib. lots less 10° discount; 2000 Ib. lots leas 10-2) 

0 40 
100 

/ ttal 

t 

in 

~- 

} 

® 

$ 

\ 

4 

" 
y 

$4 
4 
$5) 

n 

lune 19 Ju 
$4 iM $4 

>) _ 

$8 
) d 

{ 
{ ‘) 
, Y ear 

$2.5 $! 7 
2.7 ’ 

White 
rrent | Yea 
Dry Dri 
ind ind 

() In O1 
13.00 12.15 
13.25 12.40 
l 50 1? 65 
15.00 13 65 
16.00 14.65 
scount d 

\er 
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NEW 

ENLARGED 

SHOPS | 

\ 
Consult the Buying Section 

when in need of machinery or supplies | 
| 

eeeneneeens vaeeeeneenenensecuscegenees 

Metal Working 
SOUEODEODESOHONCHEOROEOECUEERORONROROEED 

NEW ENGLAND STATES 
Conn,, Bridgeport—C. S. Huth, 207 Bar- 

num Ave., has awarded the contract for the 
erection of a 1 story, 66 x 75 ft. machine 
shop Estimated cost, $20,00( 

Conn., Hartford—The S. K. F. Ball Bear 
ing Co, 330 New Park Ave \ alter its 

Estimated cost, $25,000 
Conn,, Kast Norwalk (Sout! Norwalk 

P. O.)—The Neptune Hardware Manufac- 
turing Co., 66 Fort St has awarded the 
contract for a 2 story, 60 x &0 ft. factory 
Estimated cost, $25,000 

factor \ 

Conn., New Britain—The Hart & Hutcl ¢ 
inson Co Corbin Ave manufacturer 0 
steel cabinets, will build a 1 story, 77 x 
34% ft. factory Estimated cost, $70,000 

Mass., Brightwood (Springfield P. 0.)— 
The Wason Manufacturing Co., car build 
ers, plat to construct a 2 story addition 
to its plant Estimated cost, $100,000 

Mass., Fall River—L. E. Danforth, 76 
Dorrance St., plans to build a 1 story, 100 
x 156 ft. garage on Main St Estimated 

) cost, $7! 

Mass., Lynn - The Davis Storage Bat 
tery Manufacturing Co i186 (Chesnut St 
plans to butld an addition to its plant 
Estimated cost, $150,000 

Mass., Springfield—The Packas Machin- 
ery Co., 132 Birnie St has aw: rarded th 
contract for the erection of a 2 story addi- 

ny; tion ¢t its plant Estimated cost, $28 

Mass., Springfleld—The Springfield Foun- 
dry Co. Indian Orchard, has awarded the 
contract for a 1 story, 100 x 100 ft. foun- 
dry and a 1 story 40 x 50 ft. finishing 
building, to be erected on Oak St Estimat- 
ed cost, $35,000 Noted June 

Mass., Worcester—Kaplan & Kritzman, 
% Columbia St., are having plans pre- 

pared by E. T. Chapin, Arch., 340 Main St., 
for a 1 story, 65 x 74 ft. garage to be 
erected on Pleasant St Estimated cost, 
$20,000 

Nass.. Worcester—J. J. Manifold, 3 Haw- 
thorne St., will build a 1 story, 75 x 125 
ft. garage on Webster St Estimated cost, 
$25,000 E. T. Chapin, 340 Main St., Arch 

Mass., Worcester—] Smith & Son, 99 
Hope Ave., have awarded the contract for 
a 2 story, 60 x 212 ft. machine shop, to be 
erected on Southbridge St Estimated cost, 
$328,000 

R. I, Providence—K. B. Ely 1 Reser- 
voir Ave., will build a 1 story, 52 x 85 ft 
automobile sales and service station Esti- 
mated cost, $30,000 Noted May 29 

MIDDLE ATLANTIC STATES 
Md.,, Sy ge ny Adelphia Garage 

Co., 2325 Callow Ave , has awarded the 
contract ‘fer the erection of a 1 story, 120 
x 240 ft. garage Estimated cost, $55,000. 

Md., Baltimere—J. S. Bridges, 325 Fast 
Oliver St., has awarded the contract for a 
| story, 150 x 400 ft. post office, garage 
ind parcel post station, to be erected on 
Maryland Ave. and Oliver St., to be leased 
to the Government Estimated cost, $125,- 
H00 Noted May 

Md., Frederick—Price Bros., East Pat- 
rick St.,. have awarded the contract for a 
| story, 37 x 160 ft., foundry and machine 
shop Estimated cost, $45,000 

N. J., East Orange — The General Elec- 

Uri Co Sussex st Harrison has had 
plans prepared for a 2 story factory, to 
be erected on North 18th St., het Esti- 
mated cost, $40,000 

N. J., Mattawan 4. P. Munning is 
having plans prepared for two 1 story, 

12 x 150 ft. and 42 x 115 ft. additions to 
his metal working and electroplating plant 

N. J., Perth Amboy — The Perth Amboy 
Hardw: ire Co., 311 Madison Ave., plans to 
build a 50 x 75 ft. machine and general 
repair shop at 392-94 Division St Esti- 
an cost, $10,000 

N. Jd., Trenton—The Hutchinson Storage 
Battery Co., 208 South Warren St., has 
iwarded the contract for the erection of a 

story 0 x 100 ft. factory Estimated 
cost, $16,500. 

N. J., Trenton—The National Radiator 
Co., State and Whitehead St has awarded 
the contract for a 1 story, 60 x 250 ft. addi- 
tion to its plant, to be erected on East 
State St Estimated cost, $18,000 

N. Y., Binghampton B. O. Moffit & 
Sons, 37 Collier St... plan to build a machine 
shop and service station Estimated cost, 
$15,000 

N. ¥.. Buffalo M. Hayman & Co., 856 
East Ferry St., plan to build a foundry 
Estimated cost, $10,000 

N. Y., Salamanca — W 4. Chase, 12 
Kent Ave., has purchased a building on 
South Broad and South Main St., and will 
convert same into a garage, machine and 
repair shop Estimated cost between $18,- 
000 and $20,000 

N. ¥. Sveg The Troy Boiler Works 
plan to repair and build an addition to 
their plant Estimated cost, between $25,- 
000 and $35,000 New equipment will be 
installed Address J. M. Kelley, 7th Ave 
and North St. 

N. Y., Utiea—The Foster Bros. Manu- 
facturing Co., 807 Broad St., manufacturer 
of metal bedsteads, spring beds, ete., has 
awarded the contract for the erection of a 
2 story addition to its plant Estimated 
cost, $40,000, 

N. Y¥., Watertown L. Manfred, 126 
Arsenal St will build a 1 story garage 
Estimated cost, $25,000. 

Penn., Allentown - The International 
Motor Co., Race St., will build a 1 story, 
300 x 600 ft. addition to its plant Esti- 
mated cost, including equipment, $150,000 

Penn., Erie — The Rickert-Shafer Co 
West lith St manufacturer of machine 
tools, will build a 2 story 33 x 150 ft 
addition to its plant 

Penn., Hazelton - A. G. Corey, 90 Boston 
Shoe Store, is having plans prepared by 

R Rinehimer Arch., 10 Airy St., 
Wilkes-Barre, for a 2 story, 50 x 150 ft 
garage, to be erected on Broad St. Esti- 
mated cost, $52,000 

Penn.,, PhiladcIphia—The Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., has awarded the con- 
tract for the erection of a pattern shop, 
here Estimated cost, $249,262 Noted 
June 12 

Haisfield, Hunt- 
and Broad St., has 

awarded the contract for the erection of a 
Noted July 3 

Penn,, Philadelphia—M 
ington Park Ave. 

story, 74 x 154 ft. garage 

Penn., Shickshinny J. D Woodworth 
Main St., plans to build a 2 story, 70 x 140 
ft. garage. Estimated cost, $65,000. 

MIDDLE WEST 
Ill., Chieago—The Belden Manufacturing 

Co., 2300 South Western Ave., manufacturer 
of electric wire, cables and cordages, has 
awarded the contract for a 4 story, 90 x 160 
ft. factory to be erected on Kilpatrick Ave 
and West Congress St Noted June 12 

Ill., Chicago—The Chicago Contagious 
Hiospital, North Narragansett Ave. and 
Irving Park Blvd., will build a 1 story, 65 
x 175 ft. garage and repair shop on 3lst St. 
and California Ave Estimated cost, $35, 
000, 

Ill, Chieago—The Grip Nut Co., 22 
South Michigan Ave., plans to build a 100 x 
750 ft. factory on 59th St. and Western 
Ave Estimated cost, $500,000. 

Ill., Chicago—G. Johnson, 6817 Cham 
plain Ave., will build a 1 story, 125 x 125 
ft. garage, at 6730 South Chicago Ave 
Estimated cost, $25,000 

Hl., Chicago—Rackey & Son, 2714 Went- 
worth Ave., have had plans prepared by A 
M. Ruttenberg, $796 North Wincheste« 
Ave., for the erection of a 1 story, 100 x 
125 ft. garage Estimated cost, $16,000 

Ill., Waukegan — The Cyclone Fence Co 
has awarded the contract for the erection 
of an addition to its plant, to cover 20,000 
sq.ft. floor space Estimated cost, $35,000 

Ind., Gary — The O. K. Giant Batter) 
Co. plans to build a 1 story, 100 x 200 ft 
factory at 6700-6800 West 10th Ave Esti 
mated cost, $30,000 

Mich., Detroit—F. C. Brandt, 884 Michi 
gan Ave., will build a 1 story, 60 x 100 ft 
gartige Estimated cost, $15,000. Van 
Leyen, Schilling & Keough, 1115 Union 
Trust Bldg., Engr 

Mich., Detroit—The 
poration, Piquette Ave., will build a 6 story, 
156 x 581 ft paint shop on St. Antoine 
and Piquette Ave Smith, Hinchman &« 
Grylls, 710 Washington Arcade, Engrs 
Noted July 10 

Fisher Body Cor 

Mich., Detroit—The Wagner Baking Co., 
Grand River Ave., will build a 1 story. 
10 x 78 ft. garage and blacksmith shop on 
Sth St. and Grand River Ave. Estimate 
cost, $15,000 Baxter, O’Deil & Halpin 
1024 Hammond Bldg., Engr 

Ohio, Canton—The Canton Stamping and 
Enameling Co., Carnahan Ave. and Penn- 
sylvania R.R., N. E., plans to build a 1 
story addition to its plant, to cover 45,000 
sq.ft. floor space 

Ohio, Cleveland—-The Acme Foundry Co., 
Sweeney Ave., has acquired a site and 
nlans to build a 1 story, 75 x 100 ft 
foundry addition to its plant Estimated 
cost, $100,000. 

Ohio, Cleveland — The American Steel 
and Wire Co., Western Reserve Bldg.. 
plans to build a 1 story, 350 x 400 ft 
addition to its factory, to be erected on 
Harvard Ave. near Cuyahoga River. Esti- 
mated cost, $2,000,000. 

Ohio, Cleveland—G. FE. Bell, 3045 Car 
negie Ave., manufacturer of automobilk 
bodies is having plans prepared for a 2 79 story, 26 x 72 ft. addition to its factory 

$10,000, Estimated cost, 

g 


