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An improved sine bar for the precise mea- 
surement of anglu for machining opaation. The sine 

bar apparatus c ~ ~ ~ p r k c s  a flat, rectangular base which 
ha an upper and a lower surface with four sides A 
collet adapter extcnds from one side of the base at right 
angles thereto in a plane which is parallel to the uppcr 
snrfm of the base and there is at least one slot extend- 
ing transversely of one side of the base. A reference bar 
is attached to one of the other sides of the base and has 
a support surface which utends above the upper SUT- 

sinc bar, which has a rcfcrenct SIU%ICC extmding along 
face of thebsse. An elongated. generally rrctangolar 

om side, is pivotally cormecttd to the base and is sup 
portcd oI1 the upper surface of thc bast. n e  sine bar is 
pivotany COllIPCCtCd at a point its ends, 
though the transverse slot adjacent the side of which 
the reference bar is attached, and has on+ of its ends m 
contact with the support surface of the reference bar. 
The otha md of the sine bar is SCparaM from the 
support surface of the reference bar by means of a pln- 
rality of gauges or gauge blocks which arc precisely 
machined to cause the rcfennce snrfac+ of the sine bar 
to fo rmaprcdctcmind angle with the longitudinal axis 
of the collet adapter. The reference bar and the sine bar 
canbe attackdto either of the three sides of the base to 
provide a variation in the angks measured. 
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UNIVERSAL PRECISION SINE BAR 
ATTACHMENT 

ORIGIN OF THE INVENTION 
The inventi011 dexnbed hertin was made by employ- 

ees of the United States Government and may be manu- 
factured and used by or for the Govnmntnt for govern- 
mental purposes without the payment of any myatties 
thereon or therefor. 

BACKGROUND OF THE INVENTION 
The present invcntim relata in general to devices for 

accurately mtasuring and checking angles more partic- 
ularly to sinebars a d  their methods o appbtion to the 

A sine bar is a device for measuring angles to a high 
degree of accuacy which comprises o m  or more bars, 
one of which forms a base or reference point and the 
other of which extends from the base at the dcsind 
angle with the sine bar itselfbeing supported on oneend 
by the base or reference bar and on the other end by a 
series of gauge blocks which are interpod between a 
bearing point on the other end and the base or reference 
surface to form a precise anglc Precisely dimensioned 
gauge blocks, the reference bar and the sim bar are 
combined to permit accurate measurement of a prede- 
termined angle by the conventional formula: Sim 
O=a& where "a" is the height of the in- gange 
blocks and "h" is the length of the hypotame formed 
by the sine bar. This principle is the basis of a prior art 
sine bar in wide use which comprises a sin& reference 
barfor use in conimction with afhtbrse. and also of an 

machiningofmemllpartn 
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2 
tiom in which the sine bar rests on a flat surface. The 
sine bar in this patent is adequate for some purposes but 
is limited in the angles that it can be used to measure. 

SUMMARY OF THE INVENTION 
Accordingly, it is the object of this invention to im- 

prove the accuracy of sine bar measurements and to 
expedite the set-up and verifcation in setting up ma- 
chine tools such as milling machines or lathes where a 
high degree of precision is required. that is, a precision 
that is greater than the typical machine gradations 

A more particular object of the invention is to pro- 
vide an attachment for a sine bar which can be osed to 
perform many diffnent types of rneasnrrments during 
lathe operations or other types of machining operations. 
The attachment can be used for setting p i s i o n  angles 
m vises. dividing heads, rotary tables, and angle plates. 
The attachment can also be wd in the inspection of 
machined parts, when close tolerances have to be held, 
and in the layout of precision hardware. 

These and other objects arcobtained with thesine bar 
of the invention and the disclosed method of using i t  
The sine bar of the invention comprises a rectangular 
base having a collet adapter extending from one side of 
the base at right angles thereto. Dkposed along one side 
of the rectangular base is a reference bar which is at- 
tached to the side and provides a support surface which 
is parailel with the side of the rectangular base and has 
its snutnrt surface extending above the surface of the 

improved dcvicc-antittcd, "Sine Bar fariathe Attach- 
ment" disclosed in Russian hventor's catificate No. 35 
278,353. issued to Kilin G. I. Glnkhov on May 8,1970. 

'Ihe single clement sine bar is mmmody used in the 
prior art cylindrical grindm and other spindldtype 
machines to set a compollllcl or a head stockaccuratdy 

The p m b b  with the improved model of the type 

hov is that the cyliadrical body portion ofthe base 
member is strictly limitcd to applications 
and cannot be used on flat surfaces, such as in millin& e, 

. 

to a desired angle. 40 

disclosed in the R d  Inventor's certificate to Gluk- 

base &lf. The reference bar is attached to the side of 
the base by means of machine bolts and the like and can 
be attached to either of the thne sides other than the 
side on which the collct adapter is disposed. The base of 
the sine bar has a plurality of slots, two of which are at 
nght angles to the longitudinal axis of the collet adapter 
and the other two of which have their bngitudd Bxcs 
coextensive with the longitudinal axis of the collet 
adapter. 

A precisely machined Sine bar is pivotally mounted in 
one of the longitudinal slots 90 as to hold the sine bar in 
place. On one end of the sine bar is arotary pin or roller 
support for rolling contrrct with the support surface of 
the reference bar. The other end of the sine bar also has 
a rolling contact which is adapted to be engaged by a 

surface grin- granite sprface plate& and other S i G -  

vice to specific orientation and thus to specific applica- 

lar applications. F u r t h ~ r e ,  it can only be mounted 
on spindle type machines by using d y  aligned cen- 
ters at the opposite ends of the bar. This limitsthe de- 

tions. The Glukbov sine bar is not desirplcd to be 
mounted on the lathe by use of a collet or chuck at 
either end of the body which limits its verslltility as it 
must always be mounted between center. Another ap- 
proach at acompound sine bar is found in US. Pat. No. 
4,651.435. In this patent. the sinebar arectan- 
gular, elongated ba# member, projcctmg from opposite 
ends of which are cylindrical connector rods A con- 
forming reference bar is hinged to the base member and 
has a cylindrical bearing pin Fastened beneath one of its 
ends. When the sine bar is opened to accommodate me 
or more calibrated gauge blocks, a spring-biased chain 
keeps the gauge blocks in p i t i on  between the base 
member and the bearing pin. A ftccss is provided in the 
base member. and Dermits mcaSuremtntS of small an- 

.- 
plurali6 of gauged blocks which have betn prrcisely 
machinedso astocauuareferenccdsurfaceonthesine 
bar to extend at a precise angle the support surface 
of the reference bar. Bolt meam are provided to bolt the 

50 sine bar in place after the gauge blocks have been inter- 
posed between the bearing surface of the sine bar and 
the support surface of the reference bar. 

The sine bar of the present invention can be used in 
conjunction with cylindrical grinders and other spind- 

slty of changing its center o v a  a widc range of angles. 
other objects, features, and advantages of the invention 
will be understood in reference to the attached draw- 
ings and the detailed description of the invention here- 

DESCRIPTION OF THE DRAWINGS 

55 ?type machine% as well BF lath= without the neces- 

60 inafter. 

The construction designed to carry out the invention 
will hereinafter be demibed, together with other fea- 

65 tures t h m f .  - 
des. This device is ;sed for setting up a lathe c o v d  
to calibrate its angular positions and is also said to be 
useful for other types of milling and machining opcra- 

The invention will be more d y  undmtood from 
a reading of the following specification and by refer- 
ence to the accompanying drawings forming a part 



- 
thereof. wherein an example of the invention is shown 
and wherein: 

FIG. 1 is a diagram illustrating the principle of the 
operation of the sine bar, 
FIG. 2 is a perspective view of the sine bar of the 

present invention with the collet adapter mounted in the 
milet of a lathe and an indicator mounted in the tool 
holder, in the process of orienting the sine bar to a 
desired ana6 
FIG. 3 is a plan view of the sine bar of the inventiOm; 
FIG. 4 is a view taken along lines 4-4 of FIG. 3, 

showing the engagement of the reference bar with the 
sine bar, on the upper surface of the W 
FIG. 5 shows the indicator assemblage, attached to a 

magnetic, flcxiible holder for use with the sine bar of the 
present invmtioq and 

FIG. 6 isa perspective view similar to FIG. 2 show- 
ing the set up for checking the p d e i  aiignment be- 
tween the sine bar of the pnsent invention and the 
compound slide of the lathe. 

DESCRIPTION OF A PREFERRED 
EMBODME" 

Referring now to FIG. 1 of the drawings wherein the 
diagsam illustrates the principle of operation of the sine 
bar. In this diagram, the dimension "a" is the vertical 
height of the gauge blocks nsed in the sine bar and the 
dimension "h" is the len@ of the hypotenuse. The wdl 
known formula for calculating the sine of O=a/h  is 
ufilizedinthesimbaroftheinv~tionto~vethesim 
bartoapredetammed . anglcbypseofpndaamiaed 

Referring now to FIGS. 2 and 3 of the drawings 
where the sine bar appmatm ofthe invention is illus- 
trated sine bar apparatus cOmpriScS a ookt adapter 12 
for disposition within d e t  14 of the headstock housing 
16 for n lathe. The lathe has a carriage 18 and a machine 
bed 20 with a slide barn A hand whecl24b'pvided 
for adjusting the slide bar 22. 

A cross slide 26 is also adjusted by asnitable hand 
wheel. The lathe shown in FIGS. 2 and 6 is a COILVQ~- 

tional lathe and may be, for purposcs of this illustration, 
of the g e e d  f m o f  the Harrison WOO 13 inch swing 
lathe, which is manufactured for REM SALES, INC, a 
subsidiary of the Robert E. Morris Company of West 
M o l &  COM. 06107, and isclcsdxdin thek catalog 
SM2-82. The identified lathe operates at from 
r.p.m., and has a 3 horse power T.EF.C motor drive, a 
4 inch cam lock spindle, with a 13 mch floor, aud a 
universal gearbox for inch or mctric threads. 
The motor and gearing mecbaukm is included in a 

head stock housing 16, projecting from one lateral wall 
of which. b a c o U c t  14, mto which is ixcrted the colla 
adapter u of the sine bar of the mvmtioxL 

a base 32 
which is rectangntar which has a pi- of slots 33 
extending either transversely of the longitudinaaxis of 
collet adaptex 12 OT in snbstantial atigmnmt. coexten- 
sive with the longitudinal axis of collct adapter 12. Slots 
33 are located centrally of the base 32. 

Affixed to either of the three sides of the base 32. 
other than the side from which collet adapter l2 pro- 
trndes is a reference bar 34 which is held m place 

As seen more clearly in FIGS. 3 and 4, the reference 
bar 34 is held in place by a ~lurality of machine bolts or 

blocks. 

Thc sine bar of the invention 

one side of the base 3 2  
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screws 36 and has a &port s&ace which extends seen in FIGS. 5 and 6. 

4 
above the surface of the base 32 for supporting the sine 
bar itself. 

Sine bar 38 is generally rectangular and has a cen- 
trally located opening 47 through which extends a lock- 

5 ing bolt 46 for pivotally anchoring the sine bar to base 
32. Bolt 46 extends through one of slots 33 so as to lock 
the sine bar onto the surface of the base plate 32 on the 
sine bar. 

Sine bar 38 is also provided at one end with a lower 
10 support roller 42 mounted on a lower support roller 

axial 43 for rotation. Lower support roller 42 is a com- 
pound roller and axle 43 is supported by sine bar sup- 
port arm 41 which extends from sine bar 38 as seen in 
FIG. 4 of the drawing. S ie  bar support arm 41 has a 

15 length which is lightly less than the diameter of the 
support roller 42 which permits roller 42 to umtact 
surface 40 with rolling contact 

roller 44 which is also mounted in the manner shown for 
20 lower support roller 42 on an upper support roller axle 

45. Si bar 48 is provided with a reference surface 50 
which is precisely machined to represemt the hypote- 
nuse of the angle formed between derence surface 50 
and support surface 40 of reference bar 34. 

A plurality of gauge blocks 52, which are precisely 
machined and are of the type manufactured by HDT 
International, Inc. of 15957 Minnesota Avenue, Para- 
mount, Calif. 90723-4883 and are illnstrated in their 
catalog, HDT 5-83. The surfaces of these blocks art flat 

O.OOO2 inch in order to precisely measure the angle 
formd by rc fmce  surf= 50 and sopport surface 40. 
The height of the gauge blocks constitutes the "h" m 
the formula illustrated in FIG- 1. After the gauge blocks 

35 are selected for the pncisc angle needed, lock bolt 46 is 
locked in place within slot 33 by means of a lock nut 48 
which maintains the surface of upper support roller 44 
in contact with the upper surface of gauge blocks 52 and 
the surface of lower support roller 42 in contact with 

40 surface 40 while the lathe is adjusted to the precise 
angle desired. 
FIG. 5 shows an indicator assemblage 54 which is 

utilized to determine whether a surface is flat, and to 
determine if two surfacxs are paralleL This device may 

45 be, for example, of the type manufactured by Swiss 
Precisioo instruments of Carl&&, NJ., and illustrated 
on Page 98 of their 1984 catalog and sold under the 
trademark TESTAST. The device is used for measure- 
ments in accordance with the present mvention and is 

50 equipped with a dial 56 which is 1 inch in diameter and 

equal to 0.0005 mc4 indicating a range of 0.03 inch. The 
indicator assemblage 54 is equipped with a inch long 
contact point or probe 58, which is designed to move 

55 over th top surface and to communicate changes in 
surface ekvation to the innermechanwm ' for recording 
on the dial 56. Rigidly connected to the housing of 
assemblage 54, diametrically opposite the probe 58, is a 
rigid connecting rod 60, which depending on the mea- 

60 surement being made, can be used to slant the assem- 
blage 54 in a desired position on the lathe compound. 

For example, for the initial positioning of the com- 
pound sine bar m the collet 14 of the lathe rod 60 is 
fastened to the tool post of tool holder 30 so that the 

65 contact point or probe 58 touches sine bar base 32. 
Indicator assemblage 54 also comprises a flexible neck 
62 connecting the rod 60 to a magnetic base lock 64 as 

on the other end of sim bar 38 is an upper support 

25 

30 and their heights arc CarefUIly calibrated to within 

has a pointer which moves to a Jeries of gmdnations 
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While a p r e f d  embodiment of the invention has 
been described nsing specific terms, such dcscriptim is 
for iUustrative purposes only, and it is to be understood 

parting ftom the spirit or scope of the following claims 
WhatisCl8jllUdk 
1. A sine bar apparatus for the pnxke measurement 

(a) a flat, rectangular base having an upper and a 
lower surface and four sides a colla adapter a- 
tending from one side of said base at right angles 
theraoinaplane parallel tosaid uppusmfact, and 
at least one dot extending at a right &e to an- 
O t h a s i d t O f S a i d b s K ;  

(b) a reference bar attacbalto said dber side of said 
base, having a suppmt slaface which ertends 
above said upper sarface of said base; 

(c) an elongated gencraUy rrctrngplat sine bar having 
arcfmncc surfaarrtendiagalong one sideof said 
sim bar, pivotally connected to said upper d a c e  
of said base through said slot at a point intamedi- 
ate the mds of said sine bar, and having one end of 
the other side of said siae bar in contact with said 
support surface of said reference baq and 

(d) at least one gauge block disposed between the 
other end of said other side of said sinebar and said 

that chaoges and variations may be made witbut de- 

of angles for machining operations, comprising: 

6 
8. Apparatus as set forth in claim 1, wherein a plural- 

ity of gauge blocks are interposed between one end of 
said sine bar and said support surface. 

9. A sine bar apparatus for precise measurement of 
5 angles for machining operations comprising: 

(a) a flat, rectangular base having an upper and a 
lower surface and four sides, a collet adapter ex- 
tending traosversely from one side of said base m a 
plane parallel to said upper .nuke, and a plurality 
of slots extending transversely of the sides; 

(b) a reference bar attached to one side of said base 
other than the side from which said colla adapter 
extends and having a support surface which ex- 

10 

tends above the upper ~UrEace Of Said tkt, 
15 hrbase; 

(c) an elongated, gmerally rectangular sine bar hav- 
ing a ref- d a c e  extendig along one side of 
said sine bar and being pivotally connected to said 
upper surface of said rectangular base through one 
of said tramvenc dots at a point inkmediate the 
ends of said sine bar, and having one end of the 
other side of said aine bar in contact with said sup 
port surface of said reference baq and 

(d) gauge means disposed between the other end of 
the other side of said sine bar and said support 
surface for cansing the reference surface of the sine 

20 

25 

bar to form a predetermined angle with the longitu- 
dinal axis of said collet adapter. 

10. A sine bar apparatus as set forth in claim 9, 
support surface for causing the rdaencc surface of 

with said Sine bar to fonn a prtdeterrmned 

longitudinal axis of said coil& adapter at a prrde- 
-angle. 

2 Asinebarappmusassetforthin Claim % W h  

' 

s u e  Of Said rCfmCe bar* u) w h e  refera= bar is attached to a of 
slnfaa lying in a Plane intU3CCtS * base is p a d  to longitndinal axis of the 

colla 
11. A sine bar apparatus as set forth in claim 9, 

is attached to a Side of said said refmna 
said ref- ber iS attached b a side Of said base 35 ~ w & & i s ~ t o & l o n g i t u d i n a l - o f & d  
which is parallel to the krnganaiaal axis of the C d e t  collet adaptex. 
adapter. 
3. A sine bar a- as set forth in claim 1, wherein 

saidrefcrencebarisattachedtoasideofsaidbase endofsaidsinebarandsaidsupportsurf~e. 
which is transverse to the longitudinal axisofsaidcollct 40 
adape. 

4. A sine bar appamtm as set forth in claim 1, wherein 
r o b g  means arc mtaposed between said one end of 
said sine bar and said support dace .  

eachcndofsPidsinebarhasmllhgmeansintqnxed 
between it and the support snrfux 

6. A sine bar apparatus a, set forth in claim 5, wherein 
said she bar has a roller mtaposed betwecn said sine 
bar and said gauge block. 
7. A sintbarappamusassetforth in clnm 1, wherein 

It A sine bar apparatus as set forth in c k  9, 
w k h  rolling m w  are ink@ betwe~l said one 

W. A sine bar apparatus as set forth in claim l2, 
whcrcii each end of said sine bar has rolling means 
interposd between it and the support surface. 

14. A sine bar apparatuo as set forth in claim 9, 
wherein said sine bar has a roller interposed between 

15. A sine bar apparatus as set forth m claim 9, 
wherein said sinc bar is bolted to said flat, rectangular 
bsse. 

16.A~assetforthinclaim9,whcreinaplural- 
50 ity of gauge blocks are interposed between me end of 

5. Asinelmrapparatus asset forth inclaim 1. wherein 45 said sine bar and said gauge block. 

said sine bar and said support surface. 
said sinc bar is bolted to said f 4  rrctangulazbase. * * * * *  

55 

65 


