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Progr< ss in ~lnchin Shop Practi has h een general and rapid. rrhe de1nand for 

an in<Tf'ascd onl pu L of an in1pro,Ted qualit;v. ha._· 1neL ,vith prompt re. pon e on the part 

of d , ignt r " nnd huild r " of hop quip1n nt. 

The . cop of · rtain Lyp .-, of equipn1 nt has been broadened to a remarkable de­

gT • and 111 tlH d. for1n r1;v <:on id red ·· good practice" ha Ye been uper eded by other , 

r< . ulting in a gr at incr a in producti n. 

l'h application of 1110d rn grinding 1nethod has improved the quality of :fini h and 

a · urac~· of li1n n ion of all 1nanner of cylindrical and plane- urface "·ork, at the ame 

tin1 giYin °· an increa ed output. 

In th 1naking of gear 1nany change haYe been effected, and the development of 

drilling, boring and planing 111achine ha been notable. 

In no field. h ,veYer, ha there been a 1nore decided advance than in that pertaining 

to the boring. turning and facing of ,vork held in a chuck- " Face Plate "\Vork. ' ' 

Th Engine Lathe. equipped ,vith a chuck, a compound re t (frequently having a 

turret 1nounted on a . upple1nentary carriage) ha , for thi cla of "-'"Ork, been deYeloped 

along highly pecialized line - the modern horizontal turret lathe pre enting great pro­

ductiY po. ihilitie on certain cla e of \\'"Ork. 

The , Tertical Boring and Turning ~Iill, for \York of greater ize and ,veight, ,va earl~,. 

a ·kno"·ledged uperior to the face-plate lathe in both Yolume and quality of output. 

Thi re ult reflect. directly the greater rigidity and convenience of the type a ·well a the 

fact that ·· it i ea ier to lay a piece do,Yn than to hang it up. ' In recent year thi type 

of equip1nent ha been deYeloped remarkably and it u e extended in many way . 

... ..\..dopting a policy of pecialization, manv manufacturer of hop equip1nent haYe 

concentrated their effort on the development of a certain type. They have tudied 

clo ely the requirement of the ,vork to be performed and, by analy i of condition sur­

rounding the u e of their machine , brought their de ign to a point of broad u efulness 

trulv abrea t of the time . ., 

.A.daptability Dependability and Productability are the elements of ucce ful 

1nachine de ign. 

To be adaptable a machine mu t be univer al to a high degree, yet ea ily controlled 

and operated · it requirement in the way of tool mu t be imple in order that the up­

plementary expen e may be kept lo,v, and al o that the time required for changing from 

one cla of ·work to another mav be minimized-" Cutting time only i productive." 
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The dependable machine must be a durable machine. It design, and the materials 

enterinO' into its construction, must be capable of ·withstanding, without injury, the 
b 

trains entailed in heavy cutting at high speeds, and even the shock and jar of careless 

and unintelligent usage. All operative function must be guarded by interlock , safety 

devices must be incorporated to protect the driving and feeding mechani m , bearing 

surfaces 1nust be amply proportioned to maintain accuracy, and provi ion made for tak­

ing up natural wear. It is imperative that lubrication be ample and certain, and not 

dependent on the care and thoughtfulness of the operator. 

In short, the dependable machine i one ·which is always ready; one which will carry 

through to a successful conclusion any ta k to ·which it may be set; one in which both 

manager. and operator have absolute confidence ba ed on demon trated durability. 

Several factors enter into the item of productability, each of ,Yhich i , in a vYay, 

related to the others. If, for any rea on, a machine i not in ervice, it i not producing, 

and is, therefore, inefficient. Continuou operation i an e sential factor dependent not 

only on durability but on adaptability as well. If minor detail of con truction require 

constant attention and repair it is not a durable machine. If long delay are frequently 

occasioned by the necessity of changing, or providing, complicated and eA-pen ive tool 

equipments the machine is not adaptable. 

Ample power in both driving and feeding mechani m i required, and, by power 

operation of heavy moving parts, the operator hould be relieYed of the nece sity of 

undue physical exertion. 

Control of all parts should be convenient, certain and po itive, without complica­

tion, thus "cutting time between cut " and obtaining inten ive production. 

The Vertical Turret Lathe 

The Bullard Vertical Turret Lathe meet the e requirement to an exceptional 

degree. Distinctive and original in type it repre ent , in combination, an advanced 

development of the engine lathe, the horizontal turret lathe and the vertical boring 

and turning mill, in the designing, 1nanufacture and u e of which ·we have enjoyed 

a broad experience extending over a period of forty year . 

Retaining the inherently good feature of the type in " '"hich it had it origin, it 

has, since its conception in 1900, been the ubject of continuou con tru tiY analJ,..,i . 

which has resulted in a mo t rapid development along line entially original and 

having a particular bearing on productiv capacity. 



•·rr1u~ li,nina Li( 11 of \\ c1st d ti1n .. ''- th fundan1 ntal principle of efficiency­

fonned l h hn.,is of th d :ign of thi., 1nachin , and th in ten. i,~e effort expended 

in it d 'V<'lop1nen l has he ·n dirPC'l d tcnnu·d th acco1n1 li -·lunent of this objective. 

T\\ o tool-carrying turr t heads one 1nain and one , ide, are univer al in their 

1nnv 111 nt. and adju tin nt throuo-hout the entire range of the 1nachine, thu im­

plifying th tool 1uip1n nt required for a ,Yide rano·e and variety of \York :-the ame 

to l .~cep ting r a1ner , etc., are equally adaptable to the 1nalle t and large t 

I ie of th a1n c la . 

By 111 an of accurately graduated cale and micrometer dial , and adju t­

able ·· Ob ervation Stop " 1nounted thereon, tool. are readily et and ize obtained 

and maintained. 

Dependable 
Rigidly con tructed, ,Yith bearing amply proportioned and pecially elected 

material of maximum hock- and ,vear-resisting qualitie used throughout the gears 

in both driving and feed train ; lubricated continuou ly and automatically ·with 

filtered oil; afet~T device incorporated in feed mechanism and all operative levers 

interlocked- thi machine mark a ''Ne,Y Era'' in machine design, and i one in 

which implicit confidence may be placed by both manager and operator. 

Productable 
,videly adaptable and extremely durable the Bullard \"' ertical Turret Lathe 

may be kept in continuou operation. Exces po,ver i provided in the drive, and 

the phy ical effort required of the operator reduced by po,ver manipulation of heavy 

moving part . Real Centralized Control i perfect control, and in thi machine 

all lever and operating handle are, -without complication, o arranged a to be 

·within convenient reach from one po ition. 

Each unit in it con truction ha been developed for the maximum 
. 

erv1ce 

required thereof and ,vith a due and intelligent regard for the completed ,vhole. 

Thou and in u e ha-ve demon trated conclu ively the Adaptability, the D e­

pendability, and the Productabilitv of the Bullard y ·ertical Turret Lathe, and from ._ 

our experience with ome, and ob ervation of other , \\'"e , ubmit the follo\.ving methods 

of "Cutting Time Bet,veen Cut ." 
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Chucked from the 1n ide of rin1 thi heavy plate-gear i fini h-turn d, fac d and 

bored in one etting. The simultaneou turning and facing re ult in a con id rable 

saving, and the si1nplicity of tool required i notabl . 



Combined turning and facing i obviou ly advantageous. Four surface are ma­

chined at once on thi fly-wheel in the time taken for the longe t cut, and a . all cuts 

ar taken by ingle-point tool no exce ive train are et up in the piece. 

Form tool or broad sweep-cutter are not required for thi cla of work becau e 

of the cro . -movement of the Main Head. 
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In the machining of packing ring , both 1\1ain and Side Head are continu u ly 

employed. In the parting operation the cutting-off tool i fed in to a 0 'iYen d pth. at 

which point the ring i eparated from the "pot" by a boring tool held in th l\lain 

Head. No fin i left if thi 1nethod i 1nployed. 

The head in no ,Yay interfere ·with each other. a ,Yould b th a.. if bl th ,yer 

mounted on the cro -rail. 

C I," 1 ll 



, rertical con truction i particularly adYantageou in chucking heavy ,vork, and the 

joint u e of both head. in the operation ho,Yn ave con iderable time in the machin­

ing a ,vell . 

. 'imple forged tool. are u ually quickly obtainable, are highly economical, and may 

al:o h u ed for other \York than that for \\'hich they may have been e pecially made. 
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The internal pherical urface of thi radiu -rod end bracket requir d ac uracy in 
dimension and a smooth :fini h. Formed weep-cutter did not 111 et the r quire1n nt , 
and, in addition, were expen ive to 1naintain- the material being a hard te I ca tino· . 

... .\fter planing, drilling and a e1nbling the piece are 1nounted in a fixtur , th ph 1·­

ical boring bar placed in po ition and the cutter feed btain d by enc-·ngino· th ~i :l 
llea<l \vith the liding 1ne1nber. 1"'ool ar changed b bv en rou ·hing nnd fini "'hino· 
cuts. 



Detail of fixture and tool u ed in machining the radius-rod end bracket, shown on 
page 12, are clearly indicated in thi illu tration. 

The bar i piloted in a hardened bu hing-in fixture, which al o serve to locate the 
center of cutter-arm with reference to the planed urface from which this operation 
regi t r . . 

Roughing and fini hing tool are of different length and are changed between oper­
ation.·. .A.n adju. ting crew in cutter-arm locates the cutter as they are in erted. 



A simple and in xpen ive n1 thod of taper turning i ho,Yn aboY , the tool in ..., ide 

Head Turret reproducing the angl of taper block h ld in the l\Iain Head. 

The vertical feed of the 'id !lead i engaged and the lid fore d out,Yard by th . 

action of th roll-tool . ho,vn. Proper ten ion i appli d by th ~lid Bind r. 



The finish-turning tool in ~ ide Head Turret brings the guide-roll into another posi­

tion-the taper block being properly located for accuracy of fini hed dimension by the 

"Observation ~ tops" mounted on the micrometer dials on the feed rod and screw. 

'ingle-point tools eliminate di tortion of the piece. 
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Combination of facing or turning tool secured in the an1 holder, and et to 

dimen ion by size block , are frequently po ible. --.uch et-up tak but littl tim a.nd 

add greatly to production. 

The cross-movement of the Main Head, £or a hort di ... tanc b rond th c nter. 

presents an advantage ·which should not b oYerlook d. Op ration ., n1ay b co1nbin d 

and much time aved. 



One of the advantage of ,~ertical Con. truction i ·well illu trated above. To locate 

thi. ,vivel-fixture ha e on the face-p]ate of a horizontal machine would take consider­

ah]e time and require the attention of one or more a i tant . 

The "odd job" may frequently be done to advantage on the ·vertical Turret Lathe 

- it: manufacturing feature aving time on the ingle piece a ·well as on the many. 
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The tool equip1nent required to 111achine a range of dZe~ £ o·ate-Yalye f the 

parallel- eat type i extre1nely imple. 

Bodie are bored, threaded and faced for eat which are ' forced ho1ne.. br t]1 

driver-tool ho,vn and :fini h-faced in po ition. 

Po itive control of the table-driYing rnechani n1 of th , ~ rtical Turret Lathe re li v 

the seating operation of the danger of n1achine-hr a.kag or hifting of th worl·. 
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A piec of irregular £orin having a ba e of mall diameter i quickly secured to the 
chuck of the Vertical Turret Lathe and the time required to "true it up" reduced to a 
minimum. ~o balancing ,veight i. nece. ary. The advantage of the vertical type, as 
compared ,vith the horizontal, i obviou . 

The horizontal angle of the valve eat i. machined by a single-point tool in the 
. ' ide Head guided by a taper block held in 1Iain Head-the "chatter mark " of a 
sweep-tool being eliminated. 



• 

Drop forging are not ahvay )Varranted. In uch ca e " ·ork of th nature ~ho,Yn 
may he economically produced fro1n teel piece cut fro1n the bar or for 0

• d to dia1n ter 

and length only. 
Rough turned to approxin1at ize by ~ i1nple round-no tool in both l\lain and 

Side Head. , the face angle j machined by a b Yel-ground tool n1ad fr rn bar-sto k. 
On account of th face ·width, it 1nay s01neti1nes be n ce .. ar;v to ta k two tn· 1nore 

cut·, ach overlapping th - last taken, thus producing a continuous plan surfac . 



Large aving have been effected by the , 7ertical Turret Lathe in machining com­
mutator hell . 

When made from teel ca. ting. , the and quickly de troy the expen ive form-tools 
required in the horizontal type, where a the . imp le forged too] of the \ 7 ertical Turret 
Lathe ar reground or replaced at mall co t. 

Power and rigidity are e ential in the rapid removal of exce ive mat rial, and 
the univer al movement of the head i advantageou in obtaining the various sizes. 

For thi work a pecial forming attachment ha been developed for the Side Head, 
in ord r that the egment-retaining rece may be accurately and quickly fini h d. 



The universal movement of the bvo head -J\lain and Side-in combination "·ith 
quickly obtainable change of feed, and the Ob erYation Stop , brou0 ·ht the manufactur 
of motor-truck sprocket from boiler-plate blank to a profi.tabl ba i . 

Both heads are kept continuou l~T in operation, \Yithout interference. and the in°·le­
point forged tool do not pring the piece a \Yould fonu to 1 ". rking on uch li ht 
sections. 

The Cutting Lubricant Sy tern add 1nuch to the dail? production by· k ping b th 
work and tool properly cooled. 



The ca ting for teel motor-truck ·wheel are heavy, cumber ome and uneven 1n 
surface and have many part to be turned bored or faced to dimen ion. 

·vertical con truction, exce po,Yer and rigidity, and the univer al movements of 
the two Head render the , 1ertical Turret Lathe remarkably efficient on this cla s of 
work- in fact it productive capacity i unequalled by any other machine. 

The Cutting Lubricant ~ 'y tern increa e the po . ible cutting peed and lengthens 
the life of tool . A greater accuracy of dimen. ion i maintained by eliminating distor- , 
tion of " 'ork by the heat generated in removing metal. 



High-speed pulley on ,vood-·working 1nachinery are li;ht in ection and mu t run 
true. After finishing the hole and one ide theJT 111ay be 1nounted on an xpa.ndin0 · arbor 
and the other ide fini hed, a hown, b;y ingle-point tool ,Yhich do not Ii tort th pie e 
or set up internal strain . 

The crown is obtain d by 1n an of a for1ning atta luu nt for th ~id H ad, on­
si ting of a plate, lotted to the required fonn, and a roll or block .. ured to th tool 
slide. This mechanis1n in no way lirnit the regular u , of the 1nachine. 



In the manufacture of automobile tire mold great economies have been effected by 
a lightly pecial application of the ·v ertica] Turret Lathe. 

All plane urface are machined by the l\Iain Head- the Turret holding all tools 
required in the equence of operation - " rhile the mold cavity is simultaneously roughed­
out to form and approximate ize by the ► 'ide Head. The cavity is :finished by a 
. ·weep-cutter. 

A cam plate, mounted on the ►"'lide and a guide roll, held stationary by a' special 
bracket, render quite imple the formerly difficult operations of roughing out ~he cavity. 

Thi machine ha greater rigidity than the engine lathe, and is far more conveni nt 
than the boring mill, and produces the work in half the time of either. 



1ST SETTING. 1ST OPERATION . 1ST SETTING . 1ST OPERATION . 

0 

1ST SETTING. 2ND OPERATION . 1ST SETTING. 2ND OPERATION. 

Pipe flanges of all types are economically produced on the , 7ertical Turret Lathe. 

Boring and £acing operations are carried on imultaneou ly- the a1ne imple equipment 

serving £or all sizes of the same type. 

Threaded flanges may be machined in on etting. thr ad beina cha d in on r 
two passes. 



1ST STG. 3RO OPN. 
1ST STG. 2NO OPN. 

1ST STG . 4TH OPN . 

1ST SETTING. 5TH OPERATION . 
( ON FEMALE) 

2ND STG. Fl NISH 

Flange couplings made as shown run true and square-single-point tools producing 

more accurate ·work than \veep tool . 

Where but a fe"~ of each size are required the cro . -movement of the Main Head 

is a decided advantage. 
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1ST SETTING. 1ST OPERATION . 2ND SETTING. 1ST OPERATION. 

1ST SETTING. 

2ND OPERATION. 3RD OPERATION. 
2ND SETTING. 1ST OPERATION. 

1ST SETTING. 
5TH OPERATION. 4TH OPERATION . 

Simple gear-blank 1nay 

Combining the operation , a 

of high character. 

be produced ingly or in laro·e lot to 0·ood a.dYa.ntag . 

ho,\'n econo111ize in tin1e and tool , and produc \York 

In the econd setting, oft ja,v n1achin d in po ition, under hucking t n ion. hl Id 

the partly turned piece true to c nter " 'hil - th ba.lan of l). D. i ., fini h d and ·ut · 

lapp d. 



1ST SETTING. 1ST OPERATION . 2ND SETTING. 1ST OPERATION. 

1ST SETTING. 2ND OPERATION 2ND SETTING. 2ND OPERATION 

1ST SETTING . 3RD OPERATION . 

Chucking from the in ide of nm, in the manner shown, permit the finish of all 

urfac . except under face, at one etting. Parallel face are obtained by the use of 

. oft ja,Y , turned in po ition, for the econd etting. 
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3RO OPERAT ION 

1ST OPERATION . 

2NO OPERATION . 4TH OPERATION 

A simple job requiring but fe"' tool for th operaUon ho"·n. Ob erYati n St P 

are a great aid in reproducing ize " ·ithout n1 a ur 111 nts. 



2ND SETTING. 1ST OPERATION . 

........__ ____ ___Jo 
1ST SETTING. 1ST OPERATION . 

2ND SETTING. 
2ND OPERATION. 3RD OPERATION . 

1ST STG . 2NO OPN. 1ST STG. 3RD OPN . 

,<;;? 

1ST STG. 4TH OPN . 1ST STG. 5TH OPN. 1ST SETTING. 6TH OPERATION . 

The packing gland ho,vn require a combination of boring, turning and facing 

operation ·which are quite imple. Both Head are in continuous operation without 

interference. 

The piece i :fini, h-bored in the econd etting in the fixture sho-wn, and, in recessing, 

the cross-movement of the J\,lain Head is u ed. 
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1ST SETTING . 1ST OPERATION. 

2ND SETTING. 1ST OPERATION. 

1ST SETTING. 2ND SETTING. 

2ND. OPERATION. 4TH OPERATION. 2ND OPERATION . 3RD OPERATION . 

1ST SETTING. 
3RD OPERATION. 5TH OPERATION. 4TH OPERATION. 5TH OPERATION. 

Collapsible tap and elf-opening dies pre ent an adYantage ,vh n part ar n1anu­

factured in quantitie . In uch work the Thread Cutting .,A.ttaclun nt i indi at d in 

order to properly tart and follow the thread cut. 

An expanding plug arbor locate the ·work for th econd etting. 



1 S T SETTIN G . 1 S T OPERAT I ON . 

1 S T SET T IN G . 

2 N c OPERAT I O N. 

7 

4 T H OPERATI O N. 

1 ST" SETTI NG . 
3RC OPERATI ON . 

2 N C SETT I NG. 1 S T OPERAT I O N. 

2Nc SETT I NG •. 
ZNC OPERAT I ON . 

2NC SETTI NG . 
3Rc OPERAT I O N. 

Piece of the nature ho"''TI are ea ily di torted by sweep tools. The single-point 

tool. u ed in the \ T ertical Turret Lathe reduce thi tendency, and the Observation Stop. , 

. et '"~bile machining the fir t piece, in ure the duplication of size. in tho e following. 

A locating tud and clamp-jaw are u ed in the econd . etting. 

p 



1ST SETTING. 1ST OPERATION. 

2ND SETTING. 1ST OPERATION. 

1ST SETTING. 2ND SETTING. 

2ND OPERATION. 4TH OPERATION. 2No OPERATION. 3Ro OPERATION. 

1ST SETTING. 2ND SETTING. 1B 
3RD OPERATION. 5TH OPERATION. 4TH OPERATION. 5TH OPERATION. 

Collapsible tap. and elf-opening die pre ent an adYantag ,Yh n part ar nuu1u­

factured in quantities. In uch work the Thr ad Cutting .t\..ttaclnnent i .. indicnt d in 

ord r to prop rly , tart an<l follo,y th thr -ad cut. 

An expanding plug arbor locate: th ,vork for the s cond etting. 



tsT SETTING. 1ST OPERATION . 

1ST SETTING. 

2ND OPERATION. 4TH OPERATION. 

1ST. SETTING. 
3RD OPERATION. 

2ND SETTING. 1ST OPERATION . 

2ND SETTING. 
2No OPERATION. 

2ND SETTING. 
3RD OPERATION. 

Pi · : of th natur hown are ea ily di torted by ·weep tools. The ingle-point 

tool. · u. d in th \ r rtical Turret Lath r due thi tendency, and the Ob ervation Stop , 

s t ,vhil ma ·hining th fir t piec , in ure the duplication of ize. in tho e following. 

A loealing tud and clamp-ja,Y ar u ed in the . econd . etting. 

L' , 



2NO SETTING. 1ST OPERATION. 

1ST SETTING . 1ST OPERATION. 
0 

2NO STG. 2No OPN . 

--1ST STG 2NO OPN 
1ST STG 4TH OPN 

2NO STG 3RO OPN . 

1ST STG 3RO OPN 

I ST STG. 5TH OPN 1ST STG 6TH OPN. 2NO STG . 4TH OPN 

A multiplicity of ingle-point tool 1uay be u ed on ,York of thi natur " 'ith ut 

fear of springing the piece as the pre ure i not dir ctly again t th ,v b. 

In the second etting the piec 1 centered by a locatino· plug \Yhich al o rY .. as a 

pilot-bush for the . haft-flange fit. C]a1np on th ri1n urcly hold th ,vork and 2:iYt 

sufficient driv for cuts r quir d. 



1ST SETTING. 1ST OPERATION. 2ND SETTING. 1ST OPERATION. 

2ND STG. 2ND OPN. 

1ST STG .- 2ND OPN. 1ST STG. 4TH OPN. 

1ST STG. 3RD OPN. J ST STG. 6TH OPN. 2ND STG. 3RD OPN. 

The pecial combination boring-bar used in the first setting of thi wheel finishes 

th hol in on pa -the cutter being o paced in the bar that no two are cutting at 

th am tim . The reamer float . 

Th hol , o fini h d, acts as a pilot for the flange-seat s1z1ng tool, thu en unng 

one ntricity of all urfaces uh equently machined. 

For th clutch- urface angle the Main Head is swivelled and remains set. 



1 ST SETTI NG. 1ST OPERATION . 2NO SETTING. 1ST OPERATION . 

fST STG. 2NO OPN. 

2NO STG. 2NO OPN . 2No STG. 3RO OPN . 

1ST STG. 4TH OPN . 1ST STG . 6TH OPN . 1 ST STG. 5TH OPN . 1ST STG . STl-4 OPN . 

The operation hown clearly indicate the value of toolin0'-co1nbination ,Yh re war­

ranted hy quantity production. 

Single-point tool. of this natur a.r ea.~ ily replaced and r duce to a. 1n1nu1u1n1 th ~ 

po. sihility of ·pringing th work. 



1ST SETTING. 1ST OPERATION. 2ND SETTING. 1ST OPERATION. 

1ST STG. 2ND OPN. 1 ST STG. 4TH OPN . 2ND STG. 2ND OPN. 2ND STG. 3RD OPN. 

1ST STG. 3RD OPN . 1STSTG. 5THOPN . 

... \.ecura ·-:v~ of a high order i: required in thi clutch-pulley " ·hich runs at high ·peed 

\Yithout Yibration. 

The 1n thod . hovvn gave thi. r ult and effected a large , aving in the co t of 1nanu­

fac·tur . 

1· • 



1S T OPERAT I ON . 

2ND OPERATI O N. 4T H OP E RAT I ON . 

5TH O P ERATION . 6TH OPERAT I ON . 

The u e of special jaws and an under-cutting bar ave a econd etting in thi ca e. 

In crowning the out ide diameter a tandard plate-type forn1inb attachment i 
' 

used in conjunction with the Side Head, and, a the cro,Yn i doubl -tap r, ,vid fini hing 
feeds are used. 



0 0 000 
0 

1ST SETTING. 1ST OPERATION . 

~ 2NO SETTING. 1ST OPERATION. 

1ST SETTING. 2ND OPERATION . 

2ND SETTING. 2ND OPERATION. 

1ST SETTING. 
3RO OPERATION . 5TH OPERATION. 

1ST SETTING 

4T.-. OPERATION. 6TH OPERATION . 

Th tool combination shown in conjunction with the rapidity and convenience of 

op ration of th V rtical Turret Lathe, reduced thi farm-engine fly-wheel job to one 

of gr at conomy. 

v\Th 1 rnad in thi way run true and eliminate vibration in the engine. 
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1ST SETTING . 1ST OPERATION . 
2No SETTING. 1ST OPERATION . 

2No SETTING. 2NO OPERATION . 

2NO SETTING . 3Ro OPERAT I ON, 

1ST SETTING. 

, 5TH OPERATION . 

To both the 1nanufacture and r pair of loco1notive pa.rt th y · rticnl Turret Lathe 

i. particularl,v adapted. The uniYer al na.tur of the nutchine cover--- n ,vidt: field of 

eng1n work, and in the 1nachining of pislons its r cord i.--- un qualled. 



0 
0 

1ST SETTING. 1ST OPERATION. 

u 

1ST STG . 2NO OPN . 

1ST STG . 3RO OPN. 

00 

2No SETTING. 1ST OPERATION . 

2NO STG. 2NO OPN. 2No STG 3RD OPN . 

0 0 

2ND STG. 4TH OPN. 2N0 STG . 6TH OPN . 

A hack head require. machining practically all over- ome urface being merely 

" ·l an d up" for clearance. 

Th angular in id urface 1. machined by engaging the l\.lain Head cro -feed, a 

·ompounding g ar eonn ction to th vertical-feed giving the required angle. 



1ST SETTING. 1ST OPERATION . 
2ND SETTING. 1ST OPERATION. 

1ST STG. 2ND OPN. 1ST STG. 3RD OPN. 2ND STG. 2ND OPN ._ 

1ST STG. 4TH OPN . 6. 7 
1 ST STG. 5TH OPN . 

2No STG . 3RD OPN . 

1 ST STG. ~ 7 
6TH OPN . ~ 

I II~ 

Much time is aved in machining centers for J\ilallet pi ton head - th \YlY Hing 

feature of the Main I-lead and Compound Feeding Devic coy ring ever? angl 

weep tool \Yould be highly impractical in thi ,vork, a the ., tcel en .. tings art~ r u 0 ·h 

and require the re1noval of a large a1nount of 111·1,t rial. 

Cutting Lubricant increa es Lhe ·utting µe d and 1 ngthcnL the tool lif . 



◊ 

◊ ◊ ◊ 

1ST SETTING. 1ST OPERATION , 

1ST STG. 2No OPN. 1ST STG . 3RD OPN. 

1 ST STG. 4TH OPN. 

◊ ◊ 0 

◊ ◊ 

2ND SETTING. 1ST OPERATION . 

◊ ◊ 

2ND STG. 2ND OPN . 2No STG. 3RD OPN . 

Th built-up h ad i no,v largely u ed, and uch repair or replacement as are 

r quir d ar conomically made on th v· ertical Turret Lathe. 

Pa ·king Ring· ar good ,vork for thi machine, also Bu hing and Cro s-Head -a 

large numb r b ing o employed. 

I. A'>------~----~--~-------~-~-~ 



2Nc SET T I NG. 1ST OPERAT I O N . 

I 

◊ ◊ ◊ ◊ ◊ ◊ 
000 

◊ 

◊ ◊ ◊ ◊ 

6 TH OP N 

2 Nc O PN, 3Rc OP N . 

0 © 
~ 

000 8 TH & 9 TH OPN 

7TH OP N. 

4TH OPN . 6 TH OPN . 

F ormerly con i lered work for borin c>' and turning 1uill or pecial face-plat lathes, 

t ire-mold are no,v being 1nore econon1icall~T pro<luced on the , Tertical TutTt t Lath . 

The t wo turret ke p the too] .. et for the entire equ nee of operation . and eli1ni­
nate t im -\\'a. t es in tool ·etting. Povver and rigidit~· nre required to r 1110,· tht~ ehillt>d 
iron at prop r , peeds. 

The : pecia] fonning a ttaclunent for 1nold-eaYity 1nntu·ia 11~· si1nplities this opern ti()ll 
and save, 1n uch finishing ti1n h.v roughing close lo : i½e and for1n. 



0 0 e 

◊ ◊ ◊ 

◊ ◊ ◊ 

1ST SETTING. 1ST OPERATION . 2NO SETTING. 1ST O PERATI O N . 

◊◊ 

1ST STG . 2NO OPN . 1ST STG . 3Ro OPN , 
2NO S T G . 2 ND OP N . 2NO SETTIN G . 

3 R D O P N. 4TH O P N . 

0 0 

1ST SETTING. 
4TH O P N . 5TH OPN . 

2 N o SETTIN G . 
6 TH O P N . 6 TH O P N . 

1 r 

The advantage of two turret and the pecial forming attachment i equally~appar­

nt in ma ·hining tire-mold core ·. 

Ob. ervation Stop aid materially in reproducing 1ze , and the rigidity of the ma­

chine produc a . ·urface free from chatter- one ·which require no poli h. 



1ST SETTING. 1ST OPERATION . 

2ND SETTING. 1ST OPERATION 

1ST STG . 2NO QPN 2ND STG. 2ND OPN. 

2ND STG 3RD OPN . 

The retaining ring for sectional cores i easily spruno· out of hape. Sin°-le-point 

tools reduce this possibility, and, as sizes 1nu t be accurately 1naintained, the Ob rya.tion 

Stops save much time. 

Th~ Cutting Lubricant Syste1n ab orb the heat g .nerated in cuttino· a.nd reduc " 
the distortion from this cause. 



1 ST STG . 4TH OPN 

1ST STG 6TH OPN . 

1ST SETTING. 1ST OPERATION . 

1ST STG. 2ND OPN. 

2ND SETTING. 1ST OPERATION . 

1ST STG . 3RD OPN, 2ND STG . 2ND OPN. 

Great economie. ha-ve been effected by the '\"·ertical Turret Lathe in the manufac­
tur of procket. and imilar work from either forging , ca ting or heared boiler-plate 
blank . 

Th rang of ize which may be handled by the ame et-up of tool brings about 
a manufa ·turing ·ondition even if ize change are frequent throughout the day. 

Copiou. tr am of cutting lubricant bring peed and feed to the maximum and 
k p th work ·ool. 

0 A D a -4 



1ST SETTING. 1ST OPERATION. 

1ST STG. 4TH OPN , 

1 ST SETTING. 2ND OPERATION. 

,e;;._ ___ _,7 

1ST SETTING. 

3RD OPERATION . 4TH OPERATION . 

r > C J J 

Steel 1notor-truck wheel require po\\,er in the extre1ne, a ca ting "' ar rouo'h and 

uneven and much material i removed. 

The two turrets of the , , ertical Turret Lathe are 1n ahno t continuou in1ultaneou 

use, and in no way interfere, as wou]d the head of a Yertical borin; n1ill. 

Observation Stops eliminate con tant 1nea:uring for ize and SH.Ye nnH:h tirne. 



2ND SETTING. 1 S T OPER ATION. 

7 

2 ND STG . 4TH OP N. 2 N D STG. 2ND OPN. 
2ND STG. 3RD OPN. 

2ND STG. 5TH OPN. 2N D STG. 6 T H OPN. 

Alignm nt of the b aring-ca. e fit. i a , ured by u ing a Centering Plug in the second 

etting, an<l it i al. o con idered advi able to pilot the large tap for adju ting collar 

thr ad. 

Th Cutting LubriC'ant • 'y, t 111 i -. particularly advantageou on thi cla of ·work 

owing to th long cut. and th great a1nount of heat generated. . 'ize. are ea ier to 

lJt ain, and tool grinding i. r du ·ed if ]ubricant i. u ed. 

, 
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The development of thi di tinctive type of n1achine tool ha re ult d fron1 an 

inten ive tudy of the' requirement of chucked, or fac -plat ,York. Each f a.tur in 

it · de ign fill a need- ach unit in it <'Onstruction ha been deYeloped for th parti ulnr 

service required of it, and with a du and int Big nt r ~a.rd for the 01npl tcd " ·hole. 

In it · entir ty it r pr ·ents a n w <'ra of knvcr co ~t . - of 1nnintc1HuH.'t a ... ~ Wt 11 a~ 
of production. 





The fundamental principle of efficiency i the elimination of \Yaste-waste in 

effort, \Ya te in motion, ,va te of time. Every step in the development of the 

\.,,ertical Turret Lathe ha been ubjected to a earching analy i "Tith reference to 

the e cardinal factor in obtaining increased production. 

Minimizing the Effort Required 

"\\11ether the ·work i light or heavy, it i "ea ier to lay a piece do,vn than to 

hang it up "-gravity serving a an aid, rather than a hindrance in the chucking 

operation. 

\York ,vhich i irregular in form or relatively heavy may be properly chucked 

and ecured to the horizontal table of the Vertical macpine and cut fini hed, in 

le time than i · often required in chucking alone on the horizontal type. 

l, ... nnecessary exertion i ,Ya teful. .i\. heavy tool-head con tantly operated by 

hand i .. much slo"Ter in the latter part of the day than in the n1orning. The fatigue 

thu evidenced i very effective in reducing output, a every other hand-operated 

part of the machine i like,vise affected. 

The Power Traver e Device eli1ninate thi ,va te and enable the operator to 

maintain the morning' pace throughout the day. 

Reducing Lost Motion 

The centralized control of the Yertical Turret Lathe i perf ct control. All 

operating lever and actuating handle are o arrano·ed that 

1nent n1ay be accompli hed fron1 one po ition. 

very 1nachine 1110v -
~ 

The att ndant may readil;\T change either f ed or p d. or quickly t th cut­

ting tools in the r quired po ition fron1 hi. op rating po ition. ,vith be. th ,vork and 

tool. in full vi ,v. 



E Iir11ir1·1tio11 of Wast .d Time 

CJ11i ·k and easy ·hu ·king, po\ver operation of heavy parts and convenient and 

rapid ·ontrol '"cul ti1n:\ h t,Y en ·ut·." \ 

1'h rigid construction of the \ Tertical Turret Lathe, it allov 
~ 

teel 
. 

aeanna 

and i Ls ~x · ~ s driYing po,,Ter, r duce the ., cutting time" to a minim urn, making the 

tool th limiting fa ·tor in production. 

Lul>ri ·atiou. autoinatic and continuou , eliminate the \Ya te of delav occa ioned ., 

by ov r-h ate<l h aring and, by relieving the operator of the nece ity of constant 

att nti n to this detail, add to hi· producing time that time usually required to 

·•oil up." 

Adding to Producti\reness 

Th i1nultaneou ' u e of t,vo or more cutting tools is of obviou value. This 

pra ·tice ha long been f ollov.~ed in the u e of the Vertical Boring and Turning l\'.lill 

- large diameter \York presenting thi po ibility. 

The Sid Head of the Vertical Turret Lathe-one of the characteristic and 

original feature of thi machine- i a large factor in the economical production of 

,vork coming ·within it range. 

Entirely independent of the Main Head, and mounted at a right angle thereto, 

it is u ed in the imultaneou machining of surfaces adjacent to those being machined 

b the tools in the l\Iain Head, without in any way interfering therewith. 

Multi-cutting increa e production. 



J 

Vertical Construction 

The advantage in chucking operation i obviou . The horizontal table of the 

y·ertical type present a urface on which ,vork may be et up, levelled and trued 

without preliminary trapping; gravity erving as an aid rather than a hindrance. 

The table ( or face-plate) pindle is of large diameter and having a elf-centering 

conical thru t bearing, provides a rigid support for the ,vork. 

Bearing urface are immea urably greater than in the horizontal type, ensur­

ing a more nearly permanent alignment, and, in addition the overhanging feature 

of both chuck and ,vork is eliminated. 

The conical thru t bearing of the Bullard pindle i amply proportioned-in 

fact, if a solid body of metal, of a size equal to the rated " ·ing and height under 

rail, ,vere placed upon the table of a machine, the bearing pre ure would not exceed 

fifty pound per quare inch. Under ordinary ,vorkinO' condition the pre ure 

would not average over :fifteen pounds. 

A con tant film of oil i maintained behveen all bearing urface a continuou 

stream flO"\.ving to the du t-proof re ervoir formed by the pindle-bearing in bed. 

In the matter of floor-space the1·e i decided advantage the vertical machine 

occupying but half of the room required for a horizontal machine of equal capacity. 

Table Drive 

The table i driven b~y bevel gearing having a pecial tooth form ,vhich ha a 

rotative effect only. The gear i cut fro1n a rolled forgin~ of heat-tr ated all y 

teel and me he ·with a hardened pinion ,Yhich i at all time im1n r ed in il. 

Th driving pinion haft ha a1nple bearing each id of the pinion which is 

1n this manner rigidly support d. I-laving no overhano·, a i. .. n c '"' .. ary ,,·itl1 a .. pur 

g ar drive, the alignn1ent i. 1nainta.ined and a p rf ct tooth-contact as .. urtd ·1t all 
times. 



(c~UTTING LUBRICANT 
~ PROTECTIVE SYSTEM 

" 

, - ------

;())OIL LEVEL TEST PLUG I: 

(E)OIL GROOVE IN//' 1 

SPINDLE SEAT 

(F) VERTICAL BEARINGS 

. . ' .. 

THE BlTLLA.RD TA.BLE SPINDLE 
(PATEr TED) 

Th spindle i. ca. t from pecial analy i iron and all journal are ground in a 
1na ·bin particularly d igned and built for thi purpo e. The bearing in bed are 
aC' ·urately . craped to fit and a properly lubricated ca t-iron bearing have an infinite 
lif no a<lju. tm nt i ither required or provided. 

Oi] i. maintained at a con. tant le-vel, a continuou tream flowing into the re ervoir 
and, by th ov rflo,Y, lubricating the tabl gear and pinion a ,vell a the bearings 
thPr for. 

► '1 ciall;\.,. d ign cl guard p~ Y nt du t or cutting-lub_ricant from entering the 
spindlP or g ar ·haml r. and thu. coming in contact with the oil ,vhich i returned by 
gravit)· to th 1nain r . er-voir in the ba e of machine. 

Thi.· C'on tru ·tion provid a rigid upport for the work and eliminat chatter and 
vibration. 



_J -

THE BlTLLA.RD BED 

The Base and Colun1n fonn a unit having a broad ba e. Being of box con ... truction, 
well ribbed and braced throughout. it i ·well de io'ned to re i t cuttin°· train and bvi­
ate chatter and vibration. 

The table pindle i fitted thereto and the driving 1nechani 1n 1nount d th r in in 
a manner which eliminate tor ional train . 

Rail supporting urface are a1nply proportioned and a curately n1achined ~nd 
. craped- particular att ntion having been given to th upport of the Side Rail to lnn-
1nate chatter and vibration. Not the extended bearing ri "'ing fro1u th rihhcd-1 n "'e; 
this i further supported b~.,. a ·web-brae extending rearward to th cohnnn. . 

. The guide-way for Rail. i. of th t~.,.p ha Ying great length in proportit n b? 1t.. 
width, thu assuring accurac~· of alio'ntn nt in an~r po .. ition of Lhe Hails which nre adJtt "' t­
ahly mounted on th Colu,nn. 



THE Bl-LLARD SIDE RAIL 
(P TE TED) 

J r 

Thi unit, which up port the Side Head, ha the form of the letter L. It i firmly 
secur d to the bed and colu1nn in uch manner a to become a part thereof, being bolted 
and gibb d at . uch point a will en ure ab olute rigidity. It i adju table yertically , 
by po"T r, in conjunction ,vith the Cro Rail. 

Thi. con truction provide greater bearing urface for the Side Head, and brings 
it , ultimat upport much clo. er to the point of cutting tool than would be other~Ti e 
pos: ibl , thu liminating chatter and obviating any tendency of the Side Head to tilt 
and bind und r cutting train a would be the ca e if ame were mounted on the column 
it lf. 

ProYi. ion i al o made th r by for maintaining align1nent \Vithout the nece ity of 
rPplaning th b d and eolumn. 



Thi member form 
ribbed box con truction i 
end of ~ ide llail. 

J 

THE BlTLLARD CR.O RA.IL 

a rigid u]ti1nate upport for the 1nain Turret II a L ,Yell­
e1nplo;_ved and its ext.en ion forin a fil'ln upport for th' upp r 

N arrovv gui<le bearing· are provided for both l\Iain and Side II ad Saddle ' , obviat­
ing any tilting or binding tend ncy of th Ilead ,vh n under cut ting· train, thus reli v­
ing th fe d-mechanis1n of undu~ train. Thi , f alur al. o len<l · to gr •a.ter aceurae~· 
and maintain: b tter alig1nnent of all n1oving parts. 

Both Main and Sid ]{ail are adjuslahlc verticall · on Cohunn. b ,ing nH>Ynhl H~ 
a unit when binding bolts arc rel 'as d. 



THE BlrLLA.RD BED AND RAILS 
(REAR VIEW) 

Th rigid con truction of the Column i particularly notable in thi illustration, 
,vhich aL'o . erve to ho,Y the m thod of ecuring thereto the Cro and Side Rail . 

rfhe ·olid . upport of the bottom of Side Rail i clearly ho-wn, and the ri()'idity ob­
tain <l by fnrth r . upportino· thi member by the exten ion of Cro Rail i al o made 
evid nt. 

,.fhi.· original and pat nted con truction i ab. olutely e. ential to eliminate chatter, 
,·ibration and tor. ional twi t from a ~ 'ide I-lead. It i the re ult of a careful ob ervation 
and ana]y,·i: of :eY ral thou ·and machine. of thi typ which ·we hav manufactured and 
t ~. ted. 

., 
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Two Independent Heads 

I 111 I 1111 I I 

An original and characteri tic feature of the , "rertical Turret Lath is the 

arrangement- at a right angle ·with each other-of tvvo ind p nd nt turr .t hea.d'"' • 

Thi con truction pennit th i1nultaneou.. u.. of t,Yo or 1nor utting tot l 

on work of even th 1nalle t dia1n t r, without int rferenc . and 1naterially in­

crease. the production ohtainabl . 



l~:tf'h hPad hu:s u f111l n1ov 1n nt eith r by hand or po,Yer, throughout the 

ni ir 1" 1n 1r nf the nu1<·hi11 . 111, ~Iain II ad. rnonnted in a • \vivelling . 'addle, 

inn. · I,, ndj11:t d fur taper l,oriug or turning lo any angl up to 4.5° either ide of 

t1u • ·rli ·nl · nt r. rl li • ,'addJ i. graduat <la· ·urat ]y and a convenient mechan­

i ·al adjusllnPnl i .. pr vid d for .. tting th Ilead. 

Iain He~1d 
'fh ·on:truelion n1p]oy d i , xceptionally rigid, the d . i n of each part being 

" . 1l ·n 1<'u l:i t , l tn absorh. ,,·ithou t di tortion, the . train and tre e incident to 

h ·av.v cutting at hi~h .. peeds. 

Th< T11rr<'L Slide i: of open-box construction, ,Yell ribbed and braced; ha ex­

t rcnH Iy broad h ·arino· urfac in S,,·i-vel Plate to re i t t,Yi ting train under cutting 

a•·linn. an l i. pro-vid d " ·ith adju tn1ent to take up natural ,Year and maintain 

align1n nt f hole. in turret " ·ith center of table pindle. 

S"·iyeJ Plat is of large dia111eter, and binding bolt are paced at maxi1num 

radiu.· p nni ible, rigidly and firiuly ecuring the S,Yivel to Saddle. 

Th c unt r-,Yeio·ht balancin ·-effort i applied to the feed-rack in Slide through 

a : e1 arat pinion, concentric ,Yith the feed pinion ·which engage . there,Yith. This 

patent d y t 1n maintain. a con tant up·ward pre ure against the teeth of feed 

pinion and po. iti-vely oYercome the tendencJT of Slide to drop and dig the tool into 

th " ·ork. ~Iaintaining a reYer e-ten ion on the feed pinion does not accompli h this 

purpo: , er-ving only to take up back-la h in the " ·orm and ·worm-gear. 

Independent Feed Mechanisms 

A.t the rear of the Rail are mounted the feeding mechani 111 -one for each 

Head- driYen by a Yertical haft revolving in a con tant ratio " ·ith the table. 

Thi con truction bring th final reduction in peed clo e to the point of 

po,Yer application and by eliminating tor ion in haft , provide a teady feed free 

from any ju1nping tendency. 

Th fe d gear are continually in me h, chano·e being accompli hed by the 

engagem nt of diving key o arranged that it i impo ible for a key to be engaged 
" ·ith mor than one crear at a ti1n . 

F d controlling lever and handle are ·onveniently located and changes may 

lJ n1ad ,Yithout . topping the machine or " ·ithdra"·ing the tool from the cut . 

A ,vide range of both rou 0 ·hing and fini hino· feed. i provided, any one of ,vhich 

i. in:tantl:v ohtainabl for ith r :\Iain or ~ ' ide Ilead . 



Narrow Guide Bearings 
Throughout the entire machine all . liding unit are adju tably gibbed to guide 

bearing having great length in proportion to their ·width, which a sure permanency 

of alignment and, in the Head and lide eliminate all tilting and binding under 

heavy cutting train. .A .. ccuracy i maintained thereby, and the efficiency of feed­

\York i largely increased. 

Solid Square Locks 
The reduction of the number of joints in uch a part a a Rail- addle increa e 

its strength and rigidity. Angular lock and bolted-on flat gib are uper eded in 

the , Tertical Turret Lathe by a continuation of the Saddle ca ting for both l\lain 

and Side Heads. The Slides are secured in the addle in the ame manner and 

all adju tments for wear provided for by taper gib . 

'' Maxi-Power'' Feed Mechanism 

The great amount of power transmitted at lo"· peed by the "\\'Onn and ,Yonn­

gear in the Saddle ets up exce ive train and "·ear in the e part if the u ual 

con truction i employed. 

In the "l\laxi-Po,ver" Feed J\lechani 1n (Patented) the ·worm ·with it inteoTal 

pinion, i mounted hi the Saddle and revolve on a tud ·which i upported at both 

ends. Worm thrust i ab orbed in the Saddle it elf and not in the bracket bolted 

thereto. The vYorm-gear i al o doubly upported by bearing on either ide, and 

revolves in an oil re ervoir providing perfect lubrication. Both are hardened, and 

a larger diameter are po ible, the efficiency i greater than in the con truction 

u ually adopted. 

Lubrication of Sliding Bearings 

Bearing urface are lubricated by felt pad in erted in po l·et at ithe1· nd. 

The pad rve al o a ,viper , keeping th l aring fr e fro1n for ign 1natt r and 

abra ·ive particles. 
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THE BlLLA.RD SA.DDLE 

11hi: r ar vie,v of l\lain Saddle ho-\v the extra large worm and worm-gear in the 
' ' l\faxi-Power' F d J\lechani m, al o the Solid Square Locks and Narrow Guide Bearing. 

Th ,v ight of h ad i. borne directly by the addle ca ting, which al o receive the 
dir <'t pr -. :ur of cutting . train. Taper O'ib. , adju table to compen ate for wear, are 
in<:orporat d in th add} con truction. 

P A G E 
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Hammer Hand ,Yheel (Patented) eliminat the dangerou crank-handle and en­
able the operator to readily 1nake the fine t adju tment of the cutting tool. 

Observation Stop , adju tably n1ounted on large l\licrometer Dial , are dependable 
in repetition ,vork, are ea ily et for each tool and do not pre ent the co1nplication or 
limitations of a po itiYe top mechani m. 

The Feed Indicator i direct-reading and ho·w , at a glance, the a1nount of feed 
per revolution of table. 

Feed Engagement 
The feed i engaged or di engao·ed. and chanO'ed fron1 v rtical to cro .:-fc d, or 

vie ver a, hy 1n an of a c ntrally locat d drop-"·orn1 ,vhich n1ay b 111 h l or di -
en gag d ,vith the wonn-gear , 1nounted on th end. of f e d-rod nn<l f d-ser w. 
']ip gear. and ja,v (']utch ·. are li1ninat -d. 



V D \\ j . 
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l Jw " . ·hs of r,, ·d-w< nn-gcars ar · lic·ld b ·t w "en ·01npres .. ,ion collars keyed to 
I hi• rod and :(·r ·w. 1 I and l en. ion on th • adj 11:tin er , '1' \\'.: i sufficient to drive the 
lu a Yi<'. l ·11b,, hnt will Hllow th' g ·ar to slip if th head i · fed a tain ta olid ob truc­
tion. 'I li l't•(.·d Jll<'<'l1nnis1n i.: th11: prot <:l ~d frorn br akag due to carele s handling. 

J\J ·1st1r 111 11t Seal s 
.\n a ·<·11ral Jy gt"ldunl<>d ·eale i · atta ·heel to the ~fain Slide, a imilar cale 

I, •ing rnount ,d in th i'ac· of th cros. -rail. A . cale i al o attached to the tool slide 
of l I, . id h •ad. 'l'h : ·al . pro Ying of n1aterial a i tance in the setting of tools. 

1Ii r r11ettr Dials 
Ind ·x I)ia ls, a · ·ura tel~ ... graduated in thou and th of an inch, are mounted on 

both Je cl rod and s ·r " ' · Large in dia1neter, the graduation thereon are ·widely 
spac d and ar e.·c ptiunallr distinct and readable. 

C nttr Stop 
.. .\.. · nt r top, haYing mean of adjustinent hould ame become nece ary, has 

h n proYid <l for the 1lain Head. Its location obviates injury or destruction of 
ac ·uracy by carele handling of the head, ,vhich at all times may be run a hort di -
tan· l yond the c nter- an advantage in rece sing or under-facing operations. 

Obser,,ation Stops 
Ob ervation top , bearing numbers to correspond with those on the faces of 

turr t , ar adjustably mounted on graduated scales and micrometer dial and are 
inYaluahl in the duplication of variou ize . They do not represent the limitations 
and objectionable feature , mechanical and other,vise, of the automatic feed trip, 
whi ·h can be set for one dimen ion only and i undependable for accurate ·reproduc­
tion. 

Size are obtained by bringing into coincidence the marked graduation on feed 
dial and the knife-edge of the tationary indicator. Accuracy i . not dependent on 
equaliz d pre ure a i th ca e "'Tith a po itive top. 

Tool Setting Device (P TE1. TED) 

The rod and cre,v of main head revolve rapidly when po,ver traYer e mechani m 
i ngag d. Crank handles would, therefore, be dangerou . The e have been sup­
planted by hand ,vheel 1nounted on leeves ecured to the rod and scre,v. The 
·wheel are free to mak a partial revolution on the leeve before becoming engaged 
th rewith the engagement imparting a hammer action imilar to a hand tap on the 
end of a crank handle. The fine t adju tment of tool may be 1nade by this means. 
Hand ,vheel rigi lly attached to rod will not accompli h thi purpose. 

Rapid Power Traverse 
Th vertical head may be rapidly moved in all direction by po\ver independent 

of feed ,vork. or tabl drive. Vertical and cro motion in either direction may be 
engaged ingl~r or imultaneou ly, the operating mechanism for each being independ-
nt of th oth · r. afety device pr vent damage resulting from careless handling. 

Thi · d vie , ,vhich i in no way connected with the feed, add largely to the day's 
production- th op rator' energy being conserved and a rapid pace set for all hand 
mov 1n nt. of oth r machine part . 
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THE B I L RD TURRET 

'f) It Y< rt i,·a I 'r'11 rn· t L.111 I ·s n I' • ( 'Ill i J>J>Pd with a ne,v t. rpe Turr t \Yhic11 is de­
ig1 l<'d on Ii nc. I li:i l :1 n· hrnudl,v di ff<'r<-11 t. F ·n l ttr ~ ctr" in ·orpora ted in it. con truction 

"lti,·h ,11inir11iic tll<' lH> ·sihilit:v, f tTol' in indc. ·ing and r gi try. and aJ.~o pro,ri<le 1nean 
1 f ,·c IJ'r('('' inti :l1n11ld i11:1<·,·11rac·.'r O{'('lll' in llS '. 

'l 11 rT t t ]1 u r1 ·ti< n s 
'J 11<' I' u rwl ion of a turret i · to hold tools for ucce sive operation· ·o that they 

tllil,\' IH• q11i(') · l.,· nnd a ·urat ly brought into operating po ition. Exact regi try 
al all linH·s i ol' lh, ut1no. t iruportance- th duplication of ize in repetition ,vork 
lwing· dqu ndcnt l hereon, a: th lighte. t error in the registering mechani m i in­
•T< as<'d in dirc·C'L proportion to th ext nded di. tance of the tool from the turret 
r a ('l'. 

~ta11(lard 1 tirret Construction 
l 111rr t cl . ign ha.- 1noved in a groove for over half a century, ·uch improve-

1nent: a: hav 1> n <l v loped ince the inception of the locking bolt tending only 
lo r lu · ~. rath r than eliminate, the po ibilities of error and inaccuracy inherent 
to that ·on truction. 

B Lt r 1nat rial , handled in an improYed manner and assembled ·with greater 
r ·fin n1 nt of fit ha Y , to a large degree, reduced the inaccuracy of indexing and 
r •gi. t ring hy 111 an of the bolt, and Yastly improved means of securing the turret, 
<~f'ter it ha b en indexed, haYe been devi ed, but the real seat of error, the bolt itself, 
ha. b n p rp tuated. 

T urr t Analysis 
Fa ·t · r garding turret de ign and operation were made apparent by ob erva­

tion . The analy. i \Yhich re ulted in the Bullard Turret is tabulated on page 70 
and 71. 

Enu1n rat d in th order of their co-relation, and in parallel columns, are, 
1 :t, th f ature of con truction and operative means of the standard turret; 2d 
th r . ult. obtained th rebY and the effect of its use as observed in innumerable 
c_·a: .- ; 3d, the r medie ugg ted and found fea ible, and, 4th, an outline of the 
t' · ential f atur of th Bullard Turret . 

The Ne,v Turret 
Briefly ,- the turret i r gi tered by pin of oppo ing taper rigidly fixed in 

th . turr t and ba r . pectively; the center tud is lightly tapered and i a bind­
ing fit in it. 1nating h le ·wh n the turret i eated. When drawn forward to dis­
engag th r gi ·try pin. and to p rmit indexing, the turret i clear of its eat and 
th r i. · ample fre <loin h tw en it and th center tud, o the turret may be ea ily 
n~Yolv <l, .'' t ,vhen locked there i no freedom between turret and tud. 

,Y ar in thi · taper fit, other than that cau ed by the action of pulling the tur­
n•t off and on, ha b n obYiate<l, and a the turret comes in contact with the ha e 
onlv \Y]1 C>n . f•at d no \\' ar can o ·cur at that point. 

De Lai ls of th turret ar illu trated on pag 66; Figs. 1 and 2 being a :em bled 
vi w: s11owing it and th op rating lev r in an unlocked and a locked po. ition 
re. pP<•ti veJr. 



Turret Indexing 
The index pin, in turret, projects beyond the face of registry pins and must 

enter a hole in slide before the latter can come in contact. 

Turret Registry 
Registry pins project in pairs from back of Turret, one pair erYing for each 

turret position. Opposing master pins are fixed in lide and engage a de ired ·with 

each pair in the Turret. These pins are milled to give inclined contact face , and 

a the movement is longitudinal only there is no appreciable ·wear therein. 

Adjustment 
Pin in turret are backed by adjusting screvY unk belo--w the urf ace. A. 

mooth finished plug protects the original adjustment but 1nay be removed hould 

error in any face require correction. 

Turret Operation 
Turret is released by rever e action of Locking Lever, a cam therein di en­

gaging the registry pins. 

i\ single revolution of Indexing Handle which ha gear connection ·with Turret 

Body, revolves the Turret fro1n one hole to the next. Thi handle control the 

Turret perfectly regardless of ·weight or po ition of tool . 

The Locking Lever, through toggle action, finnly eat the Turret and engages 

the registry pins. 1"'oggle pin are hardened and fit into hardened eat in the leYer 

hub and pherical equalizing ·wa her. 

Turret Bushings 
Holes in turret are bu hed in order that size and alignment may be readily 

maintained. Bu hing may be remoYed and replaced without de troyina the 

original hole in turret. 

Seat Protection 
A ring at the outside dia1neter of the turr t eat fit nugly oYer a proJ ti 1n 

from the ba e and thoroughly prot ct the eat fro1n th ntranc . of du ~t and for it'll 

matter. 



R 1 l RR.ET ACCURACY 

The original and continued 

accuracy of indexing and registry 

of the Bullard Turret is indicated 

in the follo,Ying tabulation of test 

record made at variou times in 

a period of approximately four 

years' continuou and varied 
. 

service. 

During this time no repairs or 

adjustments haYe been made 

though full prov1s1on is made 

there£ or in the construction of the 

Turret, nor has the Turret Seat 

been cleaned. 

MAXIM i\1 VARIATIO .. T FROM ZERO O I DICATOR I THOUSA DTH OF AN I CH 

Test umber 
Date of Test 
Face umber 1 

Face umber 2 

Face umber 3 

Face T umber 4 

Face umber 5 

1 

Oct. 2 1909 
0.00000 
0.00025 
0.00000 
0.00025 
0.00000 

2 

July 2, 1910 
0.00050 
0.00050 
0.00000 
0.00000 
0.00025 

, 

Bar xtending 20 inche from face of Turret. 

3 

Jan. 11, 1912 
0.00025 
0.00000 
0.00050 
0.00025 
0.00000 

Cent r of Turret to point of Contact vvith Indicator 27g inche . 

. A.m rican ,Y atch Tool Co. Indicator u ed in all Te t . 

4 

Sept. 12, 1913 
0.00150 
0.00050 
0.00050 
0.00100 
0.00100 

Graduation for on -thou andth of an inch are paced le than -i1o of an inch on 
dial. R ading to one-quart r-thou andth are a matter of judgment. 

Each Fae te t d t,v nty times, maximum indication from Zero, at which indi­
·ator "\: as t at fir t t t, recorded in tabulation. 



ANALYSIS OF STANDARD TURRET AND RE .. 'ULTS 
FROM ITS U E 

~IBCHANISM AND OPERATIO 
TANDARD TURRET 

OF 

Turret revolves on seat. 

Turret revolve on traight center stud. Cu -
tomary clearance for running fit about 
0.00125 inch. 

Lock pin must be free in guide to permit of en­
gagement and disengagement. 

..,ingle lock pin for all faces of turret. 

Lock pin is spring controlled. 

Hardened index ring. 

Turret revolved by taking hold of tools. 

Holes in turret bored into turret body itself. 

Binder plugs on only one side ~f hole. 

Turret wear back and alignment with center i. 
destroyed. 

ecessary original clearance cau ed error in regi. -
tration of tool as pressure was applied on 
one side or the other under working condi­
tions. Conditions grow wor e as turret i 
u ed, due to wear of hole and tud, al o peen­
ing action of cut. 
- --

Freedom allowed for sliding fit pre ents the ame 
difficultie a de cribed above. Gib on side 
takes up wear in one direction only and will 
eventually throw face out of alignment. 
Gib on both ides increa es number of part 
subject to wear and loosene . 

Any adjustment for one face of turret i reflected 
in all other faces of turret. 

pring vary in strength according to material 
and temper; are subject to breakage. Effect­
ive engagement of lock pin in indexing ring 
varies with pre ure of pring and adju tment 
of gibs. Pin rebound from it eat in ring 
when shot into place by spring action. Full 
eating of pin in ring not invariably obtained. 

Ring mu t be drilled for ecuring crew and 
dowels before hardening with resultant 
warped holes, to which dowel cannot prop- , 
erly be fitted. Rings, therefore, become loo e 
under action of cut and careless engagement 
of lock pin therewith; alignment of turret 
faces soon becomes destroyed. Both index 
ring and lock pin are s~bject to eriou 
abuse, as the lock pin i engaged with great 
force when turret i indexed no device being 
provided to en ure even approximate index­
ing before engagement. Correction of error 
in alignment due to wear in index lot is 
extremely difficult even if po ible. 

Unle tool in turret are placed in balance thi 
operation pre ent po ibility of danger to 
the operator. 

Hole are subject to wear in the 1nounting of 
boring bar . tool holder , et . , and unl :1 

perfect fit i 1uaintained th hole i ~ graduall~· 
peened out of hape b.,. vibration and align­
ment i de troyed. An entire new turret i 
required to correct th nor in ven on . h le. 

Even with floating diff rential bind r plug. there 
i a tenden v to crowd th' shank of hn r. to 
one ide- tl~u. de. troyino· th h 11 . 



I l•.,7\J ,~I)J E. · '1 ( > BHI r(; \B( r'I L\1Pl{()\'·1~::\Ih TT A.ND FE,..\1'Cl{E.' OF 
'J'II E B 1 · LL.\J{ I> rl r. J{ RF_tf 

H:ii •· lurr~I from ,•id Lrt'orc· l'f!\·11lving. 

l ·, t :q11•r :l 11d 011 \\ hid1 t urr I fil · ahsolu t •I)· 
''""" forc·<'d h:wk to its s•al. :tud should 
liav1• ·111fi .. iPnl tap1•r lo p rmit of fr<'e revo­
l11lio11 of l11rr1 l wh 11 it is away from its . at. 

L,wl ing or r gi · l r)' pins mu. t h rigidly and im­
movahl: . ·ur d in both slid and turr t 
rrsp<'c·I ivel.v. 

Hl'gistry pin. for a ·h faee mu t b individually 
ndj11.· tahl wh n r quired. but o con tructed 
.1 . lo liminat th pos ibility of wilful tam­
pcrin~ with th original adju tment . 

Fi.· d r gi try pin li1ninate the requir 1nent of 
spring a tion. 

Prnvi<l m an of indexing turret before engage­
m nt of r gistrr pin if po ible. thu avoid­
ing injury to then1. 

Provid me ·hanic·al 1n an of revolving turret to 
hav ufficient power to ab olutelv control 
turr t movement regardle. of p~ ition or 
wPight of tool . 

Bu:L turr t hol with leeve readily re1novable 
without injury of original hol , thu permit­
ting a. y repair of turret ho]e . 

Binding pr . ur should be equal over entire ur­
face of the hank of bar or tool holder. 'pring 
bushing and box cap will ·omp n ate for 
.-light w . ar in bu. hing or . hank or a Yariation 
i11 siz . of :hank.. 

'04 \'TRl.<'TION OF BrLL.\.RD ·rcRRET 

Rev rse a<·tion of lock pin ]ever di engages regi -
lry pin and raises turret fro1n eat. 

Turret . tud i · tapered and 1apped to a perfect 
fit in turret wh n a1ne i. eated on lide. 

Pins in both slide and turret are fitted tightly 
therein. ... To ide- or end-play i permitted. 

Regi try pin in both lide and turret are backed 
by threaded plug which per1nit of individual 
adju tment of each face. Adjusting screw 
are protected by unslotted crew plug which 
are removable hould occa ion require. 

There i no spring action in any part of the 
Bullard Turret. The action of regi try pin 
is positively controlled by toggle-action of 
Binder lever. 

Regi try pin are protected by an indexing pin. 
in turret, projecting beyond the regi try pin , 
which enter a hole in lide before regi try 
pins can come in contact. 

The turret i revolved bv n1ean of a handle haY­
ing a geared connection therewith (Patented ). 
The operating handle 1nake one revolution 
to each face of turret, thi ratio giving ab o­
lute control regardle of weight or di po i. 
tion of tool held therein. 

Turret hole are bored O\'er- ize in po ition b~· 
tool held in fixture . ecured to tab]e. Bu. h­
ings are ground inside and out and ar re­
movable without injury to hole in turret. 

Tool binder ha the forn1 of a half-box and i 
secured to th face of turret by two bind r 
bolt . The frictional pre ure i. , how ver, 
not ufficient to e ·ure bar and tool holder. 
again t the twi ting train of cut . .\ pin of 
large diam ter, located aero. th inner nd 
of turret hol , ent r a s]ot in the end of lrnr 
or tool holder, aC'ting a · a <lriv r l here for. 
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THE BULL.A.RD SIDE HEAD (PATENTED) 

The Side Head of the ,Tertical Turret Lathe i an integral part of the machine, con­
ceived and deYeloped a a distinctiYe feature haYing an important bearing on the matter 
of increased production. 

Firmly upported clo e to the point of cutting tool by the ide rail, it i capable of 
absorbing, without Yibration, chatter or any tilting tendency, the heavie t cut permi -
sible ·with modern tool teel. 

Its location permit the imultaneou machining of urface adjacent to tho being 
machined by tool in the main head, ,vithout in anJr ,Yay interfering there"·ith. Facing 
and turning operation 1nay be acco1npli hed " ·hile the main head i boring, r b th 
head may be u ed, in combination in facing and turning operation - tool in ach head 
being used in clo e proximity on "'·ork of either large or n1all dia1neter. 

Its control i conYenient. It operation doe not in any " ·ay ta.x the tren th of th 
operator, a it i perfectly counterbalanced. 
. U able _th!oughout the entire actual range of th 1nachin , th . Bullard Sid Hen l 
1n no vvay hm1t the capacity thereof. 

~hile ma ivelr propo1i.ioned, it d e "' not require .·ce .. iY ount<:rw ig·hling, n .. 
th rail, upon which it i 1nountecl, i . tationa.ry and in reality forin a.n .· tension of tht 
C'olumn, providing a hroa<l bearing .. urfac cl~s r to the wo~·k than is possible with )llt 
thi. construction. 

Th Ilu1lard Side Il ad do not overhang. 



~ id l I ad S·1dcll 
I ig id. we 11 -hra ·ed 1,o. · c·ottsi rtt ·lion L· •n1plo.v d in thi: 111 111 b r. in ·which i. 

111, 1111lt•d. ns a selr-c•onlain d unit. th· f ding m:>d1ani. n1 for both vertical and 
lt, riznnh1I llH ,·< Jll('llt: of th<' head. 

Sid H ad Slid . 
. \ box-girder in for1n, and haYing longitudinal 

t ru:scd " 'ehs ils n ir I ngth, the . lid i.- capable 
of ,'ttJ porting th h a Yie. t cut: in an~,. position . 
... \d lilional .slr ngth i. secured by th u e of a teel 
·asting for this part. 

S Ii I Sqt1'1r Locks 
Th 

thr . id 
point a 
liminat 

for " . ar. 

a ldl i d ign d t urround the lide on 
B aring surface are extended to a 

n ar a pos ible to the cutting tool to 
tor. ion. Taper gibs provide adju tment 

Feed Changes 

Side Head Turret 
The Turret Tool Holder i made of alloy 

teel, heat-treated to obtain added trength. 
Hardened steel button in erted therein form 
eat for the cutting tool . In indexing, the 

turret i rai ed from its seat sufficiently to clear 
the hardened regi try block, ,vhich i adju tably 
mounted on the lide. Bevelled locking faces 
on block and turret a ure accurate registry for 
the Yariou turret position . 

Change in direction of f ed from either vertical to horizontal, or vice versa, 
and th ngag ment and di. engagement of feed, are controlled by a lever mounted 
on fac of addle. Change in amount of feed per revolution of table are obtained 
through ind p ndent feed \York mounted at rear of rail- the control thereof being 
xtr mely conveni nt and . imilar in all re pects to that of the main head. 

Micrometer Dials and Scale 
A .. cal on lide and micrometer dial on feed rods in front of addle have 

ob. rvation top. adj u. tably mounted thereon. The e mea urement devices are 
a. ilr r adabl a. they ar not ob. cured by the lide or any other part of the ide 

h ad. 
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PRil\IARY :'PEED CHA IGE CA E HO"l: G, IN DETAIL, THE OXTROL 
LEVER AND I TERLO KI1 G Y TEl\I. 

.'E( '()_ DA.RY .'PEEI> <'TL\. TGE (',.\SE. .\ PO\VER U~TT OP E. 'TRE~lE . THE. ·(;TH .\ . I 
:\L\. '11\IU [ Dl H.\BILITY. 



1 he 11s nf thi: nHll<·rial r nd ~rs po ·sibl a r duc.:ti< ninth diameter of gears, 
whi<'h in I 11 rn perrnit " th us of high ·r sp d ·haft. ,vhil rnaintaining a low periph-
r:il . J , d ,f gearing-. 111 " L wi: l'ornntla esta.bli ·h · 1,200 fe t peripheral speed 

~~ l h< 1n~, ·i1nun1. . o g ar jn tl1e \ ertical Turret Lath , eYen ·when running at 
h j,rh •~t p .-d. x · , •ds HOO fe0l p "riphera] sp "d per minute. I-Iigh table peed 
fnr < ffic•i<'n boring- of srnall hol _. i · thu · rendered pos ible by the use of this 
n1:1 l ria I. 

'I h ... tal>l gear is of : nch fonn and . ection a to render in1practical heat treat­
n1 •nl nnd hard ni11°· after th 1nachining operation haYe been co1npleted. For thi 
pnrl a roll cl forging. high in car hon and n1angane e content i employed. To 
n, oid di ·tortion and in. ur a sn1ooth-running, quiet gear, of 1naximum trength 
and " aring qualit)·. th forging i h at-treated, before machining, to a point 
do:e]~ ·;ipproaching the li1nit of 1nachine-ability. In combination " ·ith the hardened 
drivin~ pini n ,vhich i continuou ly im1ner ed in oil, it \Yearing qualitie in thi 
, rYi · ar un xcell d. 

I~ ed Gears 
B ing c n tantly in 1ne h and not ubjected to the hock of end engagement, 

a are the p d change gear , a ca e-hardened alloy teel i u ed in the feed gear . 
l\la. ·i1nu1n tr ngth and wearing qualitie are obtained by pecial heat treatment 
and hardening ub equent to the impregnating proce s. 

Th hardened teel feed gear are equal in ize and pitch to the ca t-iron gear 
u d for thi erYice in preYiou de ign , a remarkably small number of which, con­
j l ring the thou and in u e, haYe failed by either " '"ear or breakage. The high 
fa tor f afety i elf-eYident. 

< 

Lubrication 
.A.. urpri ingly large percentage of machine failure , or breakdo,vns, are the 

dir ct r . ult of in ufficient and improper lubrication of bearing and gea~· . The 
in i t nt demand for increa ed production from each unit and the ·wage incentives 
off red di tract the operator'. attention from the care of hi machine. Heavier 
cut at higher peed require the tran mi ion of greater po-wer Yvhich impose an 
increa ed pre ure on all bearing a ,,,ell a gear teeth. 

Ordinar~r method are ,va teful of both lubricant and po-wer, and re ult in a 
rapid depreciation of machin value from the tandpoint of both production and 
a. t. The life of a machine i. laraely dependent on it lubrication. 

A Continuous Flow System 
Th \ 7 rtical Turret Lath e,v Era Type, ha incorporated in it con truction 

an automatic y ·t m of lubrication which in ure a maximum po,ver efficiency, 
and infinit life of bearing and gear. , a freedom from delay du to burned bearing 
and worn g ar and by relieving the operator from the nece ity of con tant atten­
tion to lubrication add. to the productive time of the machine that time u ually 
takf>n to "oil up.' 



Details of System 
Table spindle table driving gear and p1n1on, primary and , econdary . ·peed 

change mechanism, clutch and brake, and main driving haft journal are lubri­
cated bv a continuou flo--vv of oil fro1n a centrally located reservoir. ..--\. film of 
oil is m~intained between all bearing . urface and the teeth of gearing tran mitting 
power, eliminating metal to metal contact. 

After performing it function the oil i 
return~d to a ump, located in the botto1n 
of column, from ,vhich it i again pumped 
to the di tributing reservoir through a :fil­
tration system. The flow of oil i con tant 
o long as the main driving pulley i 1n 

111otion. 

Sight feed indicate the flo,Y of oil to 
each of the above-mentioned part , and 
hould the di tributing duct beco1ne 

clogged the toppage ,vould immediately be 
1nade apparent. 

Feed-change; power traver e and rail 
rai ing mechanism, having a variable re­
lation to the column, form elf-contained 
re erYoir in vvhich the constant-level y -., 

tern i employed. The plash from gear 
i u ed to lubricate bearings in the e unit , 
the oil being returned by duct to the re ervoir therein. 

Oil level indicators are provided at aJl point in order that a proper amount 
of lubricant may be maintained . ., 

.A..11 other bearings are oiled through elf-clo ing oiler • ,vhich al o er,'"e to indi­
cate the fe,v part requiring thi. attention. 

Operator's Safety 
Thi important element in 1nachine design ha been gi~/en pecial attention. 

Gearing is entirely enca ed, and, althouo·h readily acce ib]e, cannot injure th 
operator. Counten,,eight are enca ed or o located a to render it in1po .. ible for 
the operator to come in contact therewith "·hile operating the 1nachin . Crank 
handle on rapidly moYing pow'er-operated part have b n elin1inat<:-d. Operating 
and controlling lever are o located a to render it unnece a.ry for the op rator t 
.tand or hend near the revolving table. thu obviating po ible injur:v to ey '. fa e 
or hand. , by chip dropped or thrown ther froln. 

TI-IE BULL1\l-lD \'ERTICA.L Tlil{RET LA.TIIE. TIIROl1 GHOlTT, IS .t\..K 
ORIGINAL DEVELOPJ\IENT. I l)ESI(;N A.ND CO rsTHlTCTION IT 1\L\.HI~~ 
rfJ-JE BEGINNING OF A R\\r EJ-L-\.. }Jl1NDRRDS OF l\L\.CIJI TES (_)}◄ 1'J-1R 
PHJ~SENT T\.,I>E HA ,TE, IN .. \CTl T.\L SEilYICE. DEl\[O~~TH.\Thl) ITS l\[RI IT 
A~D A.l)APT .. \BILIT\'. 
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With Three-Jaw Co1nbination Chuck- Code. " ·ord: Y .. p r 

'1Vith Four-Jav; Indep nd nl Chuck- Code word: , y<.\.tnl 
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2 t- I . 1 l l \ ERTI 1 Al.1 T l{l{ET LATHE 

· · E vV EllA,, TYPE 

apacity-

Tall 

l H 111< Ii ·: in diarn<>lcr: '-20 in,·h · in h<'ight under cro . rail: 28 11 inche under 
lurr I l'ac·. 

'4 1•1 in ·h '8 in dian1 t r. 

huck Equiprn nt-
1\ thn .. -ja,Y eo1uhination. or four-ja,Y independent, chuck i built into table 
aL ord rd. 

·11 I Sp eds-
Eiuht ·hanges ranging from 7 to 120 revolution per minute. 

Ft --d hang s-
Ei(Tht po ·itiY and independent feed for each head, ranging from .007 to .340 
of an inch p r revolution of table. 

fain H ad-
'T rtical mov ment of 18 inches; ,vill face 26 inches; has movement of 2½ 
in h b v nd center. 

' 

fain Turret-
14 inch sin diameter; five face having 2 1,i inch holes therein. 

Sid Had-
Vertical mov ment of 18 inches; horizontal movement of 14 12 inche . Top 

f table to under side of ide head lide 12 inches. 

Tool Sizes-
ide Head Turret and Tool Holder in l\,fain Head ,vill carry 1 1/2( inch x 1 inch 

tool steel. 

Driving Pulley-
Driving pull y 16 inches in diameter; 4 ½ inch face; run 480 R.P .l\iI. 

Wight-
9000 p und , net. 9500 pounds, dome tic hipping. 10000 pounds, boxed for 
sea shipment. 

Floor Spac 
75 inch ·wide, 61 inches deep, 98 inches maximum height. 

Attachments-
For l\,lain Head: Thread Cutting. 
For i ' ide I-lead: Pulley Crowning and Bevel Turning .Attachments. 
Cutting Lubricant ~ 'y. tern. 
iotor Driv . 7½ hor e-power motor recommended for average work. 

PAGE SUI ___ ~--~--------~------



36- INCII .. NE,Y ERA." Tl'"PE 

,vith Threc-,Jaw Co1nbinn tion Chuck- Cod '")rd: Yisit 

,Yi lh Four-,Ja"' Ind p nd ,nt Chuel--( \)tlc word: Yisla 

t l t) 



:~n J H 

1I~~Ic \. TION 

EllTJCAL, TUilRET LATHE 

··NE"' v, ERA.' T\,.PE 

:lJ acit_-

'lalll' 

~l8 irwl1,·:s in diaru ·t<·r: ~ ... i ~ iudtt•~ in h ight under ~ros raiL 3.5 inche under 
' l'11rn·I l··u·,•. 

:i l irwltes in diu1n ·t r. 

h 1ck ~---'quiprn ·nt --
A Llll'e •-jaw ·ornbination, or four-jaw independent, chuck 1 built into table 
as ord ·r ·d. 

Ta hl · Sp cds-
l'w<>l v · ·hang ranging fro1n 4 to iO reYolutions per minute. 

F ,I Changes-
Eight po. itiYe and ind pendent feed for each head, ranging from .0113 to .500 
of t n inc-h p r r volution of table. 

1\1ain H ad-
\' rti ·al 1110Y 111 nt of Q(1 inche ; "·ill face 38 inches; has movement of 3 inche 
h Yond e nt r . • 

Iain 'furret-
1.- }4 inch .· in dia1neter; fiye face having 2 1-2 inch holes therein. 

Si<le H ad-
\ Tertieal 1110Yen1ent of 19 ~4 inche : horizontal movement of 20 inche . Top 
of tabl t o und r . id of ide head slide 16 1

4 inches. 

Tool Sizes-
Sid H ad Turret and Tool Holder in )lain Head \Vill carry 1 >4 inch x 1 inch 
tool t 1. 

DriYing Pull y -
I>riving pulley 2 1 inch in diameter: .5 inch face; runs 37 5 R.P .1\1. 

'\V ight-
14000 pound . . net. 14500 pound , dome tic hipping. 15500 pound , boxed 
for . "a . hipment. 

Floor Space-
91 inch .- wid 7.5 inche. de p , 109 inche. maximum height. 

Atta hments-
F or 1 ain I lead: Thr ad Cutting. 
For Si<l II ad: Pul1 . Cro,Yning and B Yel Turning Attachment . 
C11tting Lubricant ~'yst m. 
::\1otor Dri,re. 10 hor.e-pow r motor recommended for average ·work. 



4~- INCH "NEv, ERA" TYPE 

With Thre -J a,v Co1nbination Chuck- Cod "·ord: ' "'"ipt: r 

'\iYith Four-Ja\v In<l p nd nt Chucl--Cod " ·ord: , ... i_·en 



PECIFICATIO S 
4:. I CH VERTICAL TURRET LATHE 

"NEW ERA'' TYPE 

lJ a •ity 
44 irH·l,e · in dian1 t~r; :33 in ·hes in hight under cro rail; 43 12 inche under 
I 11 tT<' Fa ·e. 

rfabJ ·-
. 4 ... f in ·h s in dia1n .. t r. 

Chu k Equipm nt-
\. thr • -jn,v co1nhination. or four-ja,v independent, chuck i built into table 

H. ord r ·d. 

Tabl Sp ds-
T" he chang ranging fro1n 3.3 to 56 revolution per minute. 

F d Chang s-
igl1t po itiv and ind pendent feed for each head, ranging from .0113 to .500 

,f an inch per r volution of table. 

Jain Had-
'T rtical n1 Yement of 27 inche ; ,vill face 44 inches; has movement of 3 
in ·h be:vond center . .. 

1\Jain Turr t -

16 ~:..t- inches in diameter; five face having 2~4 inch holes therein. 
Sid Had-

'T rtical moYement of 28 inche ; horizontal movement of 21 inche . Top of 
table to under ide of side head lide 25 inches. 

Tool Sizes-
Sid Head Turret and Tool Holder in l\fain Head will carry 1 ½ inch x 1 ¾ 
inch tool teel. 

Driving Pulley-
Driving pulley 24 inche in diameter; 5 ½ inch face; run 360 R.P.M. 

Wight-
18500 pound , n t. 19000 pound , domestic hipping. 20500 pound , boxed 
for ea hipment. 

Floor Spac 
l 00 inch . ·wide, 85 inches deep, 122 inches maximum height. 

Attachments-
For ]\lain Head: Thread Cutting. 
For , 'id H ad: Pull ~· Crowning, Bevel Turning, and Tire Mold Forming 
Attachm nt . 
Cutting Lubri ·ant ~ 'y t m. 
l\Iolor f)rivf'. 15 hor. e-power motor r commended for average ·work. 
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54- INCI-I .. NEvV ER.:-\" TYPE 

\Yith Four-Jaw Indep nclent Chuck Built In to Tabl ~- (_ od word: , rerlnnt 

WiLh Plain Tahle- Code word: , 1erdure 



. 4 J 

:lJ a \it~ 

• 

~ P 1◄ CI F I , AT IO S 

J J \ El{'fICAL TURRET LA 1 HE 

.. NEW ERA" T\'PE 

:'i(; in,·lw i11 di,1111 ·l r~ ;;8 in ·hes in hl'i 0 ·11t under cro.~~rail: 49 inche under 
rl 11 rr~t Fa,· . 

:j O in<' h . i n di H 111 t r. 

Jn1 k Equipn1 nt-

1\ fnur-ja" indep nd nt chuck i "' built into table. )lay al o be . upplied "-ith · 
pl~1in tah] ha,Tino• paralJel "T" slot.. 

Tahl Sp .... ds-
T,, eJye ·hange. ranging fro1n 3 to 54 reYolution per 111inute. 

F' --d Chang s-
Eigh t po. itiY - and indepenoent changes for each head, ranging from .010 to 
.~oo of an inch per reYolution of table. 

~fain H ad- ' 
, ... c•rti ·al 1n0Yen1ent of 27 inche ; ,Yill face 56 inche ; has 1novement of 3 inches 
h Y ,nd enter. 

t 

l\1·ain Turr t -
10 34 in ·he: in dia111eter; five face ha--ving 2~4 inch holes therein. 

Sid H ead- . ' 
, ... rtical 1110--v 1nent of 31 inche · horizontal mo--vement of 21 inche . Top of 
tab} to und r ide of ide head lide 30 inche . 

T >l Sizes-
Sid II ad Turret and Tool Holder in iiain Head ,vill carry 1 11 inch x 1 ¼ 
in ·h tool t 1. 

Driving Pull y -

D'riving pHll y i. 24 inche. in diameter; 5 12 inch face; run 405 R.P.:\l. 
Wight-

23000 pound.·, n t. 23500 pound , dome. tic hipping. 24850 pound , boxed 
for ea hipm n t. 

Fl >or Space-
110 inch : wicl , 120 inche d p, 129 in~he high. 

Attachm nt -
For l\lain I-I ad: Thread Cuttino·. 

'.\or ~ 'i<l H ad: Pull y Cro\vning and B vel Turning Attaclunent . 
Cutting Lubric·ant S;vstem . 
.JI o1 or Dri,T . 1 .- hor. e-pow r motor r com1n nd d for average \i\'ork. 

... 



THREAD CVTTING ATT .. .\CHl\IENT 

For cutting thread with tool held in the l\Iain Head a pecial bracket will, on order, 
be attached to the back of Cro rail; thi device n1ay however, be applied without difficult~r 
to machines not o equipped at time of hip1nent. 

It i entirely independent from the tandard feed-work and in n ,Tay interfere 
therewith. 

A single tooth clutch render it i1npo ible to plit the thread and enable the op rator 
to return the Head by power traver e \vithout regard to the tartiuo· point of tool or po ition 
of table. 

Change gear are provided for all ._tandard thread fr n12 to 16, includin°· 11 1 2. All 
gears are enca ed. 

Code: The letters ED added to code word of 1nachin will indi .at thnt Thread ( \1tting 
Attachinent is r quired. 



FOR~II~G A.TTA.CH:\IEXTS FOR SIDE HEAD 

Thre typ · f Fonning .A .. ttach1nent may be upplied for u e in connection with the 
.'ide H ad. 

The Plat Typ , illu. trated above at left, ha been deYeloped for crowning pulley . 
Thi: cl Yi co1npri e a plate ha Ying a . lot of required contour 1nilled therein, and a roll-po t 
\Yhieh i. adju. tabl in tee- lot in Slide for different dian1eter . For traight turning and 
fa ing th roll-po t i. di. connected from Slide by relea ing the binding bolt. 

The r ·niY r al Type, illu. trated above at right, i designed to coyer a ·wide range of 
anglP: a r quir d in machining bevel gear , etc. The guide lot i adju table to variou 
angl . , and for different diameter. the roll i movable in tee- lot in Slide . For . traight 
turning and facing the roll-po t i di connected a above. 

For tir 1nold: and :i1nilar \:\Tork, a . pecial de ign i required which con i t of a ca1n, 
1ni l1Pd to r quir d ·on tour, . cur d to .. ~lide--the o·uide roll being held in po ition by a 
hra ·k t s ·ur cl to rail (. ·e page. 44 and 45) . Thi. arrangen1ent i aL'o available for 
bPv 1 facing. 

P lat Type- Cod , \\r ord: 'camp 
Code Word: Seop . 

"Cniver. al Type- Code vYord: ~arf~ Cain Type-



Bl.LLARD THREE-JA ,v 
'co:\IBINATION CIJlCK* 

These powerful chucks 
ha Ye been deYeloped to 1neet 
the exacting requirement of 
the ,·ertical Turret Lathe. 
The bodie are heavily pro­
portioned to avoid di tortion, 
and operating parts are made 
of selected material best 
uited to the erYice required. 

l Tniver al movement i 
obtained by croll-plate and 
nut accurately fitted thereto . .. 
Operating pinion are heat­
treated chrome nickel teel 

~--

having ample bearings each side of pinion to obviate cramping. Holes therefor are bu hed. 
Independent movement is obtained by cre,vs of large diameter ha Ying a full bear­

ing in actuating nuts, on ,vhich are cut the scroll thread me hing ·with plate. Thru t is 
taken on washers which are adjustable for wear. 

The sliding jaws are forged steel accurately fitted to chuck-body and pecial pro­
vi ion i made to preYent the entrance of foreign matter into the operating mechanism, 
which, in assembling, is packed with non-fluid oil and graphite. 

Top ja,v are adjustably mounted on sliding me1nbers, and may be readily rever ed 
or remoYed. A pecial teel is 
used for thi part, and, after 
hardening, the ja,v are ground · 

to height. 

Bl LLARD FOl'R-JA. ,v 
INDEPENDENT CHUCK* 

• 
The four-jaw chuck ha 

independent 1110Ye111ent only, 
no croll-plate bein; incorpo­

rated in it con truction. In 
all other details it i .. identi al 
,vith the three-jaw huck d -
.,cribed aboYe. Thi .. type i~ 
reconun nded wh re e.· · p­
tionally heavydutyis rt:quir d. 

* Arrangement of" '1'" slots illustrntctl is typical only. 



• 

-

:\IOTOR DRI\'"·E, T"YPI~ "F" 

Cod "T ord: Duck 

Bra,·ket: for 1notor 1nav be appli d at any time ,Yithout difficulty- all 1nachine 
lwing bored to rec iv . an1 . ' 

J\Iotor. rnount d a . ·ho,,·n OC'cupy but little additional pace and ar in no ,Yay 
subjf>c•t lo inj nr.v f ro1n flying ·hip · or accu1nuJat d -'"'?e ping "'. 

Cons tan l spec•d motor: on]~,. are r quired. as aH :peed change. ar 1nechanically 
cJblain "d . 
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A CUTTING LUBRICANT SY},TEl\1 

The transformation of power into work i attended by the generation of heat. In 
the removal of metal by cutting-tools, the heat is greate t at the point of eparation 
and as excessive heat is destructive to the cutting edge of tool , the rapidity of produc­
tion is dependent on either the heat-resistive capacity of tool- teel or mean for absorb­
ing and diffusing the heat generated. 

Taylor, in "The Art of Cutting Metal ," develop the fact that by the u e of cut­
~in~ lubricant, cutting speed may be increa ed by 40 per c nt. Other ob ervation 
1nd1cate commensurate gains along other line , equal in importance to cutting p d, 
and meriting special con ideration in conn ction ,vith vvork perforn1ed in a turr t machin , 
in which are used a multiplicity of cutter , each et in a given r lation to th other . 

. T~e life of tool is 1naterially increa ed, the ntnnber of pi c produ d bet"'ecn 
grinds 1s multiplied, and a big reduction i 1nade in th ti1u -lo. s in id nt to grindin; and 
resett~ng tool . By maintaining an even ten1peratur of th " 'orl- iL elf a gr at r a cu-
racy 1s obtain <l, and e.Tperi1nents indicat a consid rabl aYing in po,Yer. . . 

In the design of the H N cw Era" typ of \ r ertiea1 Turret Lath , ,p<."eial pro ·1~1on 
(pat nt d) has heen n1a.cl for th xclu ion, fron1 the table anti its driving Ulcch:.nt1,_,n1. 
of cutting ]ubriean t and the abrasive particles of silt, etc., earri d in -uspl nsi ln th r by. 



Th turr t and it upporting lide are, by their designed location, entirely removed from 
conta ·t with the lubricant and are in no way ubjected to its de. tructive action, as are 
similar parts of a horizontal machine. 

Th Bullard Sy tern, con isting of a teel pan, steel :floor plate , steel guards, a 
highl fE ient centrifugal pump and adju table lubricant conductors, forms a unit into 
whi ·h th machine may be easily et. . .. 

It afford full protection to the operator, a ,vell as to the :floor surrounding the 
machin - has ample chip capacity and ea y means for their removal-is o designed as 
to in no way int rf re ,vith machine movements or manipulation-and having capacity 
for a large supply of cutting lubricant permit the u e of maximum feeds .and peeds 
c-ontinuouslv. 

Th B~llard S ... t m i th re ult of exhau tive experiment, and i offered as an in­
valuabl =- aid in obtaining maximum fficiency from ,r ertical Turret Lathe e1nployed in 
th machining of t el. 

Cod word- Lubro. 



ACCESSORIES 

The rea on ,Yhich prompt the purcha e and in tallation of a ne,v machine in 

different hop ar a. divergent as the product of the everal plant . 

In one the large nu1nber of duplicate piece to be machined i ufficient to keep 

one or 1nore machine. in continual operation, v\'ithout change, for an indefinite period. 

In another. there i perhap a greater diver ity of work and not . ufficient demand 

for any one piece to keep a 1nachine con tantly occupied in it manufacture. 

Under either condition louer cost of product?·on i , ho,,·ever, the prime con ideration 

in the election of new equip1nent. 

Low labor cost is, of cour e, an important factor, but total cost mu t not be oyer­

looked nor the ele1nent of which it i compri ed be forgotten. 

That ele1nent of co. t ·which i frequently giYen the lea t con ideration 1 TOOL ' 

AND ACCE ORIE , without ,vhich any machine i handicapped in productive capac­

ity to an inconceivable degree. 

The y· ertical Turret Lathe i a 1nulti-purpose tool \Yhich fu}ly meet the require­

ments of e1.·t1ier hop as outlined above; one of it cardinal Yirtue being the implicity 

of its requirements in the way .of tools. 

From our experience as builders of thi machine, and from the kno,Yledge gained 

through the study of the ·wide variety of \York to ,vhich the 1nachine i adapted ,Ye ha Ye 

acquired a vast fund of information regarding the equipment required under different 

condition , ,vhich, through the medium of our Engineering Department, ,Ye are plea ed 

to place at the di po ition of our friend and cu tomer . 
. 

Blueprints of parts to be machined ·will be given our careful con ideration and 

uggestion of economical 1nethod and a Ii t of the tool required " ·ill be ubmitted 

with a vie,v of a i ting in obtaining a maximu1n output. 

Such tool as are of a general character have been Ii. ted 111 our catalog of A.cce -

sories, and are in hand for pro1npt shipment on receipt of order. Special tool , if re­

quired, will be well and pro1nptly n1ade a our facilitie for thi work ha,·e been giy·en 

particular attention. 

On th opposite page are illu trated and li 'ted a collection of .:-\.cce ori ' " ·hich 

our experience ha· . hown to be univer ally u "'eful in obtaining output, and \Ye lrongly 

reco1nmen<l that the equip1nent d ig·nated a, suitabl ther to be order d ,Yith th nHl­

ehines unkss a sp ciall;v designed equipn1cnt is con. idercd afh·i able under th eondition ~ 
to be met. 



TYPE KT 

TYPE RA 

M S 

TYPEN 
MX3 

MCZS 

TYPET 

TYPE Q 

LI 

. 
11111lwr 

~ ·a me of Part 
Xo. I for ~U" Xo. 2 for 36" _ ~o. 3 for 42" X o. 4 for J-! " 

. ·upplit>d 
)Jach inc Machine )lachine l\Iachine 

T Tool I-Iolder. 
KT-I l(T-3 KT-4 KT-4 

\Y(I 

( >nt• )lulti-Bar 
l\ilX-3 l\ilX-13 ~IX-23 l\tIX-'23 

()rlf' l\Iulti-Bar 
l\iIX-5 l\IX-15 l\IX-25 l\IX-~5 ( '11tter. for each Bar a follow : ( >1w Single Point Boring Too] 
l\IAZ l\tlAZ l\tIAZ 1AZ 

( h1P , ' ing] Point Threading Tool l\IBZ MBZ l\lBZ l\IBZ 
t 011 ~ 

Thread Chaser (l . S. Std. Thread), or l\IQZ MQZ l\iIQZ l\IQZ 
t On{' Thrf'ad Cha er (Briggs :td.) l\IQQZ :ivIQQZ l\rlQQZ l\IQQZ 
•l ( )11p s t Boring and Reaming Cutter 

Chamf ring, Rough Boring, Truing, 
Sizing and Reaming 

l\IXZ l\IXZ l\fXZ l\IXZ Eight Turning Tool 
LB LB -LD LD t Tl1rPc- for four ) Securing ~ 'trap. 
Q-1 Q-1 Q-2 Q-2 t Tlirc•,, ( or four ) Securing Bolt. 
T-2 T-13 T-23 T-'2~J t ThrPP (or fo11r) ,\.<ljustable Block 
RR-2 RR-2 RR-2 RR-'2 t TltrN' (or f<Jltf) Screw Dog. 
XT XT XT (JJ}p 

XT Tap r Coll t 
-3 -13 ,. T-23 ~ -QS 

t IJ nl y "ne t hr<•a d drn m wi II h, ,up plied . ( 'ham for I ·. S. Standard thread, 8P .• w i II be furnished u nle . o I he.wi ·e . peri fied . 
• I 111,·ss cmlNs s1wc·ify I he finish<•d diamcler of holes for whiC'h <·utter , Type MXZ, are required shipment will inc-lucle ( 'uttt>r 

:,. , 'IXZ--t'' for 11ulti-Burs :\L "-3, J:3 and 2~3. also <'utter:-; t IXZ-31/
2

" fo; Multi-Har MX-.5, J.5 and 2.5. 
l lrlu•u ,,,.J.-,ing give ,•,1ui1>ment numhe, an,J Jelle,·. If fo, u ·e with machine having S-.Jaw romhinatioo chu,·k, in,lirale by Jette, ".\ .' If f,,r !-.Jaw Tul,le, u~e ll'tler "H." 

Exm11plc·: :J-.\ is for 4-!i" .'.\Ja,·hine with 3-,Jaw c·ornbinalion c·huc·k. :3-R i · for 42" :\;laehirw with 4-,Taw independent chuck. l'ri,-,, npo11 Hpplic·ati,>n . 

., .' ·"'.le llo"I' Sta I "I. I" wh i,· h shon Id be a,Med the designating o um her and letter of eq u ipmeu t r,q u i ,ed . Exam I> le, ·•st n I <'<I 
't-H 111d1£•11 l1•1, SLaudnrcl Tool Equipment for 3(;" Yertic-al Turr I Lathe with 4-,Jaw ln<ll'prnclPnt C'hll(•k. 
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