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L é Invention relates to an improved in-

To_all whom it may concern:

Be'it known that I, ABRAHAM ANDERSON,
‘a citizen of the United States, and a resident
of Moline, county.of Rock Island, and State.
of Illingis, have. invented certain new and
. useful Improvements in Protractors; of which

PATENT OFFICE.

. ABRAHAM ANDERSON,

‘OF MOLINE, ILLINOIS.

'PROTRACTOR.

No. 845,043,

- .. Specification of Letters Patent. .

the following is a full,. clear; and exact de-
.11iitiiD[;T1:T _.; 'T . : k Feol . o 5
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| the flange 12-at t-hé:hlow'e____f. end of th'é ';s_u:pport
or staln'cfard 11, and a flange 18 at the upper

end of the support or standard. A thumb-

curely clamp: the support or.standard and

| disk 15 upon.the base-plate 10.-: The clamp
-plate or disk 15 is preferably set into:the:
65

base-plate so that the lower face -of: these

| nut 19 is threaded on.the upper end:of the
1 bolt, and the bolt and mut may be used to se-

. - . Patented Feb. 26,1907, =
_Apﬁlicl.atiun filed Octobér_ . 1906,"__"3_@@1__1{0.- 337'547. o . ,.
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10 strument_for laying down angles and lines | parts are in the same plane, and the head -of
“ upon plain or curved surfaces, and which is | the clamp-bolt 17 is- countersunk in the
- adapted . for use: by machinists, pattern-| clamp-disk 15, so that the instrument may

. ‘makers; ‘carpenters, and the like for laymg | be held firmly in place upon-a table, bench,

ﬂ:l;;f:}iﬁﬁ :

o - 5 slightly larger than the OIileﬂiﬂg
4 clamp-bolt 17 extends throug

20

25

~ are plan-viéws indicating different ways in

I LA TRt b '*"'11.'_"' eTat i gty Yy SRS BIRATL TR . ; . i a
~which the instrument may be used.
“Paits, of the ifstrument -are. mounted

45. _ 2
“horizontal flange 12, that is somewhat greater
‘than ‘a -semicircle. Below the flange the

“‘out work.. Such an instrument is shown in’
“Letters Patent ‘of the United States No.
802,674, 1ssued to me September 25, 1905. -

- ' The present invention seeks to improve
‘and simplify the construction and render it

etter_applicable for the work to be per-
formed. . = - - L B

~ The invention consists in the features of |

construction, combinations, and  arrange-

ments .of parts hereinafter set forth, illus-

trated in the accompanying drawings, and

more (I)airtiéularly pomted out in the ap-
- pended claims, .
~__Inthe drawings, Figure 1 1s a plan view of

claims.

»

the imiproved protractor. - Fig: 2 is an eleva-

| tion thereof. . Figs. 3, 4, and 5 are detail sec-
1 30 tions on the lines 3 3,4 4, and 5°5, respec-.

- tively,of B

< -

vided with & flat horizontal lower surface, so
that the instrument may be held firmly upon |
_a-table, bench, or drawing-board, if desired.
> The upper surface of the base-plate is also
preferably flat, as shown, .and a suitable sup-

port or upright standard 11 is mounted upon
the base-plale to rotate about.a vertical axis.
This support or upright standard 1s provided
in the form shown at its lower end with a

support or standard is provided with a de-
})ending pivot or journal portion 13, which

- fits snugly within a circular o 2ning 14 in the
__ _ disk or plate |
15 is set in the under side of the base-plate 10

base-plate. . A circular clam

and fits snugly within a circular recess or
opening bu
14. A
the plate 15,

- tively, of Fig 1. ' Fig. 6 is an end viéw of the
* 'marking roller and blade. Figs. 7,8, and 9

upor 4. flat base or plate 10, which is pro-

16, which is- concentric with bui |

‘or other flat surface. By loosening the nut

"o

19 the support or standard 11 and clamp-
-disk 15 may be rotated about a vertical axis, -

extending through the center of the circular
openings 14 and 15.. By tightening the nut

i the parts are securely held in adjusted posi-
J{ tion. ~The standard or support 11 is pro- -
vided, as shown, throughout its length with
laterally-extending: flanges 20, the faces of
which are nicely finished and arranged ina =
8o
' lower end of the support or standard termi-
nates in a straight line at the lower edge of
the. flange portions 20, and the clamp-screw™
17 is arranged midway between this face and
the outer edge of the tlange 12, so:that it will
securely hold the support “or.standard .in’

vertical plane. The base-flange 12 at the

i

1
- Ll
'

| place without tending to tip it in one or the

’ L] .
' .

| other direction.

“Asemicircular portion of the base-plate is

| provided with a'scale 21, indicating"angles or
| upon which: the-support or stanidard 11 ro-
| tates. The base-flange 12.0f the support.or’ .

standard is provided with a pointer 22, which
codperates with the scale 21 to indicate the
angle between the flat vertical Tace of the

through the zero-point of the scole and the
vertical axis about which -the support or
standard revolves. The base-plate i1s pro-

s

Q0

95

| support or standard 11 and a line or plane

{OC

‘vided at one side with extended portions 23,

having -a straight edge or face 24 parallel to
the zero-line of the scale, and a flat laterally-
extending marking-blade 26 1s held 1n posi-
‘tion with one of its edges against the face of
| the support or standard, so that the pointer
22 #nd scale 21 also indicats the angle be-
tween the marking-blade 26 and straight-
|edge‘25. | R -
 inorder that the marking-blade 26 may be
preperly adjusted for use with  different

| pieces of work, the face of the support or

105
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vertical guideway or groove 27, T-shaped in
cross-section, within which slides a -corre-

spondingly-shaped block 28. A clamp:screw:

29, threaded into the upper portion of the

block 28, is provided witn a tnumb-piece 30

and a flarige 31, adapted to engage tne outer
edges of the guide-groove 27 to securely

~clamp the vertically-sliding block 28 in ad-

10

15

justed position upon the support or standard

11. A laterally-projecting cylindrical stud

32 is journaled ‘in tne-lower portion of tne

block 28 ta rotate on a horizontal axis. - The
stud is provided on its inner end with a head
33, and its outer portion’is provided with a

longitudinal slot 34, through which extends

the marking-biade 26. The outer end of the
slot on the under side of the stud 32 is opened

“to permit the ready insertion of the marking-

20

blade. . The thin ilat marking-blade is thus.

" carried by the support or standard in hori-

vontal position, but may be adjusted verti-

cally thereon with the block 28 and-stud 32. |

" The blade may also be rotated about the axis

30

35

“of the stud 32 and is shiftable longitudinally
through the slot 34 of -the stud. A shoe 35, |
‘carried by the stud, is arranged to engage the
- outeredgeof the marking-blade, and a clamp-
- bolt 36, extending transversely through-tie
outer end of the stud 32;is provided with a-

beveled head engaging the shoé 35 and with

‘an adjusting thumb-nut 37, engaging the
outer side of: the stud. By tightening the
- nut 37 the shoe 35 and marking-blade 36 are

forced inwardiy in the slot 34 of the stud

until the blade is clamped firmly in position
against the vertical face of the support or up-

- right standard 11. ~ This also serves to hold
the stud 32 against rotation. . -

40

45

he instrument is particul a;rly valuable for

laying out lines ipon pieces of work the edges
of which are curved, and to properly position

the instrument with reference to such a piece

of work the base is provided with a pair of
laterally-extending gage-arms 38, the ends of

which are provided with vertically-disposed

cylindrical bearing .portions 39, that are
adapted to abut against the curved edge of -

" tha work. These gage-arms are mountad to

T

55

6o

, 6

slide upon a horizontal guide 40, that 1s pref--
erably rectangular in section and formed !
~upon or-brazed to.the side of the base-plate
10 optposité the straight-edge 25. The bot-
tom '

ace of the guide is preferably in .the
same plane with the bottom face of the base-

plate 10, and its guiding-faces are parallel

with the straight-edge 25 and with the zero-
line of the scale 21.: The gage-arms 38 are
preferably adjustably mounted upon a pair

of U-shaped slides 41;that snugly fit overthe

horizontal guide 40. 3-{These slides are circu-

lar in horizontal seétion, and the circular
heads 42 on the inneriends of the gage-arms _ ‘
" 38 rest upon their upper faces. The upper | clamped in adjusted gosi‘i:lbn.

face of each slide is provided with a boss 43, | At one end the bl

Jeft hand screw 47.

845,043

‘standard 11 is recessed or slotted to form a ! enga,ging' a recess in the lower face of the
| head 42 of the corresponding gage-arm.. A

short vertical pin 44, rixed to tae head 42, is
arranged to engage one of 'a series of three

| holes 1n the upper race of the slide-41 to hold
‘the gage-arm 38 at right angles to the guide -
40 or at an angle of forty-five degrees thereto

o

i in one or the other direction. - =~

The guide 40 is provided with a-cylindrical

‘bore 46, within winch is journaled a right and
. Nuis 48, threaded on'
‘the ends .of the screw, are provided wich
flanges 49, which abut against the ends of the

70

75

ouide 40, and with circular bosses 50, (see

Figs. 1 and 5,) which fit snugly within the

are provided with flattened: faces 51 to re-

ceive a suitable wrench or other tool for ad-
juscing them on the screw 47. -These nuts
are adjusied in position with their flanges-

ges-85
snugly engaging ihe ends of the guide to take .-~

up the losc mo.1on bevween the pars, and the:
nu.s 48 are held securely 1n adjusied position- -
by the lock-nuis 52. These lock-nuis are

provided with knuried flanges forming finger-.
pieces by which the screw 47 may be rotazed. -
I'he heads 53 of ‘a pair of eyebofis 54 are ar- .

90,

ranged wivhin the bore 46 of the guide 40 and -
are threaded upon the_iqpplosi‘i;e ends. of the

right and lefi hand screw 47.

ex.end upwardly through a longitudinal

slot 55 in the upper porilon of the guide 40

through central openings in the slides 41 and.
‘heads 42 of the gage-arms 38, so as to con-
neci the slides and gage-arms with the screw.
Thumb-nuis 56 upon the upper ends of the

eyebolis' 54 serve 16 clamp the gage-arms
upon.the slides 41 and also serve to clamp

"The bolts 53 95

-
'

10D

the slides 41 and gage-arms in adjusted posi-

‘tion upon the guide 40. By loosening the
‘thumb-nuis 56 screw 47 may be rotated in -

.",‘35 /

either direction to simulianeously move the )
gage-arms 38 outwardly -or .inwardly to
spread or contract the same. By tighiening: -

‘the thumb-screws 56 the guide-arms arese-
curely held in adjusied posiion and all lost

110

motion is taken up beiween the adjusting-

screw and the gage-arms.
the eyebolis are, however, arranged to abut
against the upper poriion of the bore 46 of

the slot 50, so that it is impossible to place

The heads 53 of
| 1-‘1' g

undue strain upon the adjusiing-screw 47 .

L

by turning the thumb-nuts 56.

L]

Each of the cylindrical bearing ends 39 of

| the gage-arms is provided at its upper por-
tion with a Ia’erally-offset piece 57, that is:
held in place by a thumb-screw 58. Thumb-

screw 58 is provided -with a flanged head 59
and extends loosely through one end 6f the

-

ﬁiece 57 and is threaded inio the bore of the
earing end portion 39. Plece 57 1s eccen-.

120

t25

trically pivo.ed on ithe.clamp-screw 58and

‘may be adjus’ed;at. any desired angle and

1
L]

!

ade 26 is provided with a 130

80
ends of ithe bore 46 of the guide. Nuts 48 -
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conical marking-roller 60, having a sharpened.
edge arranged in line with the inner edge-of

the blade. The roller is journaled upon a
stud-bolt 61, fixed to a supporting member;

62. This supporting member is. partially
split, as indicaied in Kig. 1, and the split sec-
tions extend within a slot 63 (see Fig. 6) in
the end of the blade. A screw 64, having a

conical head, is -arrahged-to spread the sec-
‘tions of the supporling. member 62 and
firmly - clamp it, vogether with a roller 60, |
- upon the end of the marking-blade. The

‘blade is also provided with a T-head or

~ straight-edge 65, which is suitably slotted -on

its under face to engage the blade and is re-

~movably and slidably mounted thereon. A -
clamp-screw 66 is.provided with a conical

20

30

head 67, arranged to engage one edge of the

blade, and a thumb-nut 68 on the upper end
of the screw 66 is adapied to force the conical |
head 67 against the edge of the blade 26 and |

securely clamp the straight-edge 65 thereon.
- It should be noted that the edge of the

marking-blade and the face of the suppors or
standard 11, against which the blade isheld, -

are arranged in a vertical plane and the gage- |
arms 38 are arranged at equal distance on op-
post.e sides of this plane when the poinier:
22 is at ““ 90"’ on the scale, so that by holding

the instrument in position with' the gage-

arms abuiting against a.rounded or cylin-

- drical piece .of work radial lines or lines at

.35

any desirous angleto theradiusmaybe drawn |
“thereon by properiy positioning the ro alable
supporiors.andard 11 uponthe base-plate 10..
Alf paris of the insirument are above the

lower flat face of the base-plaie, so that ii

~ can be placed firmly upon a table, bench, or

40

~in such cases the. pieces 57 on the cylindrical |

45

other flat surface and placed In position

against the work, as indicaled m Fig. 2.
 The insirument may also be held in the hand

and placed against the edge of the work, and

bedring ends 39 of the gage-arms serve 10 en-

cagce the upper face of the work and firmly |

hold the insirument in position.

The marking-blade is rotatably adju‘sta,ble'

in a hoizontel plane gbout a vertical axis

with the support or standard 11 and in a ver-

ticel plane upon’ a horizontal axis with the

stud 33. - The blade may be also raised and |
Jowered with the block 29 to bring it In proper |

 relation with the surface of the work and

55

may be shifted longitudinally through the:
stud 32 es desived. - Lines may be formed

by using the edge of the blade 2s a guide for a

encil or a maiker or by shifting the blade-
ongitudinslly through the stud 32 to form |

lines with the marking-roller - €0. The

6o

straight-edge 65 ‘may be conveniently used
for laying out lines on-the work at right an-

gles to the marking-blade or for equally di-

viding a circular swiface mnto quartess. |
In Fig. 8 the use of the instrument for lay-

illustrated. ..B*if adjusting the ga-ge-armé.g&i |

upon the slides 41 the instcument may be

conveniently used for. laying out lines upon”

the face of & gear-wheel, as indicated 1n Fig.

9, or for laying out lines upon a semicircular’

surface, as indicated in Fig. 7. . The instru-

ment is capable of many other uses and may
be employed with great advantage by ma-.

70

chinists ‘and pattern-makers. When the

edge of the work is streight, the straight-edge
25 may of course be conveniently employed

for positioning the instrument.

It is obvious that numercus changes may
be - meade in the details of structure without
depaiture from the essentizcls of the inven-

tion.: .

75

3o

_Having. described my invention, what I
| claim 2s new, and desire to secure by Letters.

Patent, 1s—..

port rotatably mounted on said-base, a later-

1. A protractor comprising a bese, a sup-.

2lly-extending marking-blade cariied by said,
suppoxt, sald rotatable support and said base

having a codperating pointer and scale to.de- =

termine the adjustment of said. support,

go .

meeans for clomping the same 1n adjusted po-

sition, said base ﬁfl::fing -a-portion thereof

forming a streight-edge, a pair of gage-arms- -
mounted on said bese an 'a,zi‘ange(f to en-

geoe the rounded edges of the work and

means for adjusting said arms to spread and

{ contract the some, substantially as described.

3

|

{

i

- 4. A protracter compris

allv-extendine mavking-blade carried by said

termine the adjustment of sald support,
means for clamping the same 1n adjusted po-
sition, said hese having a flat Iower face and a

portion.at one side theieof forming a straight-
edge, a pair of gege-arms caitied by s21d base,

and extending Iaterally therefrom, said gage-
arms having rounded,; verticallv-disposed,
beaiing end portions arranged above the
lower flat surface of s2id beseend means for

adjusting scid 2ms to spread or contract the

sanie, sui'stantia.l] y es'described.

3. A protrgetor comprising a base having

a poition thereof on one side forming a

straight-edge and a portion on its oppcsite
side parzllel to szid straight-edge forming a
‘gruide, a peir of gage-crms mounted to shde
on said guide, mecrs for adjusting sa1d azms
120

and for clamping them in-adjusted pesition,
a support rotatebly mounted on said base

end a merking-blede cairied by seid supgort,
sukstantially os desciibed. SR

g ]

on said guide, mezsns for adjusting said arms

- 2. A-protiactor comprising a bhese, a sup-
poit rototably mounted on said hase, a later-
t : peele
suppoit, sald rotatable support and said - base -
having a cooperating polnter and scale to de-

-1051'
Y10

175

_ ng o bese heving
a porticn thereof on one side forming a
straicht-edge end a portion .on 1its opposite.
-side parallel to said straight-edge forming a
‘euide, a pair of gege-arms mounted to slide-

38 ing out ratchet-teeth, external or intexjnal;is '; and for clamping them in adjusted position, 130
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. .7 6.°A protractor comprising 4 base having
8. portion on one side forming & straight-edge,

- said-member and Jongitudinally shiftable

e

‘therethrough, substantially as described.
- 8.+ A protractor comprising & base having

© a portion on one side forming a straight-edge,

~ @ pair of gage-arms mounted on the opposite

. _side of said base and having rounded bearing

$0

ends adapted to abut against the rounded

-~ edge’of the work, a support mounted on said

20

- -base to rotate on a vertical axis, means for |

clamping said support in adjusted position,
and a marking-blade carried by said support,
substantially as described. | -

alr of gage-arms mounted on the opposite

¥:!
| sige of sald base and having rounded bearing

ends adapted to abut against the rounded

‘edge of the work, a support mounted on said

“base to rotate on a vertical axis; means for

. -clamping said support in adjusted position, a:
stud-mounted on'said support to rotate on a

-30. & PAIr O ¢ . , ‘
" side of said base and having rounded:bearing

. 7. A protractor ca
a.portion onone side forming a straight-edge,

horizontal axis and a longitudinally-shifting

. -marking-blade carried by said stud, substan-
tially as described.. ~ .~ ..

' r comprising, a base having
a pair of gage-arms mounted on the opposite

ends adaptéd to abut dgainst the rounded

- edgeaf the work;, a support mounted on said

.35

- ‘base to rotate on a vertical -axis, means for
clamping said support.in adjusted position, a

vertically-shifting block mounted to slide in
guldeways 1n said support, a stud mounted

~ on'said block to rotate on a horizontal axis, a

Jongitudinally-shifting marking-blade car-
40 Tied by said stud, means for clamping said
- block to said support and means for clamp-

ing said blade to said stud, substantially as
~described. - - - o |

8. A protractor ét)mijrising a flat base hav-

1ng a portion thereof at one side forming a

straight-edge, a pair of gage-arms mounted
on the opposite side of said support and hav-

. ing bearing ends adapted to abut against the

60

:as described.
55 . _ |
" 'ing a portion thereof at one side forming a

- straight-edge, a pair of gage-arms mounted.
- .on the opposite side of said support and hav-
‘ing bearing ends adapted to abut against the
rounded edge of the piece of work, means en-

- rounded edge of the piece of work, means en-

gaging sald arms to spread or contract the

- same, & support mounted on said base to ro-

tate on- a horizontal axis and -a marking-

blade carried by said support, substantially

-

‘9. A protractor cbmpr.is'ing'.a flat base hav-

gaging sald arms to spread or contract the
same, a support mounted on said base to ro-
tate on a horizontal axis, a stud on said sup-
port, said. stud being vertically “adjusted

- thereon and mounted to rotate on a horizon-

-8 support Totatably mounted on said base, |
“g vertically-adjustable, rotatable member on
"~ -said support and a marking-blade carried by

845,043

ta,l'.- axis and a 10ngitudiii'ally-'-shiftab]_e mé,rké-_. " |
ing-blade carried by said stud, substantially -

| as described.

10. ‘A protractor cbmij‘risingia base haviﬁg
a flat, lower surface, a pair of laterally-ex-
tending gage-arms mounted on said support

70

and having rounded vertical end portions for

engaging the rounded edge of a piece of work,

sald arms and the end portions thereof being

‘arranged above the plane of the lower face of

sald base, means engaging said arms to

75

spread or contract the same, a support
mounted onsaid base to rotate on a vertical

ax1s’ and - a laterally-extending marking-.
| blade carried by said support, substantially
as described. - L S

'80_‘

11. A protractor cdnlﬁrisiﬂg a base, a 'sur'p-' N

extending marking-blade carried by said
support,. said base having a guide formed
thereon, a pair of gage-arms mounted to

 screw connected to said arms to spread and

-

contract the same, substantially as described.
12. A protractor comprising a base, a sup-
port mounted thereon to rotate on a vertical

port rotatably mounted thereon, a laterally-

-slide on said guide and a right and left hand

0o

axis, a laterally-extending marking-blade-

cuide formed thereon, a pair of gage-arms
mounted to slide on said guide, a right and

-carried by said support, said base having a |

95

left hand screw extending through said guide

and connected to said arms to spread and

contract the same and nuts onr the ends of
. said screw abutting against the ends of said -

cuide, substantially as described.. -~ - -
13. A protractor comprising a base, a sup-

1QC

port mounted thereon to rotate on a vertical
axis, & laterally-extending marking-blade

carried by said support, said base having a

guide formed thereon, a pair of gage-arms

mounted to slide on said guide, a right and
leit hand screw extending through said guide

tract the same and nuts on the ends of said
screw abutting against the ends of said guide
and having portions thereof journaled to ro-
tate in suitable bearings formed on the ends
of said guide, substantially as described. -

105

1 and connected to said arm to spread and cop-

110

14. A protractor comprising a base, a sup-

port mounted thereon to rotate .on a vertical

axis, a laterally- extending marking-blade

1135

carried by said support, said base having a -

guide formred thereon, a pair of gage-aris

irounted to slide on said guide, a right and .

left hand screw extending through said guide

Y20

and connected tosaid arm to spread and-con-- .
tract the same, nutson the ends of said screw

engaging the ends of said guide and lock-nuts
on said screw engaging said first-meentioned
nuts, substaniially as described. -

" '15.- A protractor corprising a base, a sup-
port mounted on said base to rotate on a ver-~

125

{ical axis, a laterally-extending marking- -

blade carried by said support, said base hav--
ing a guide formed thereon, a pair of laterally-

130
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- ally2extending gage<arms mounted- to slide:
on-sailsgiiide;: -a=right-and -left hand screw .
Journuleéd- oii+said : base: portion, eyebolts.
t}l"_l‘é'a‘,d*e"'d*-on“isa'itl“screW--'and?-e_XtEIldingft hrough

sald-arfis- and- nuts-on: said: eyebolts for:
clamping said-arnisin'adjusted position, sub=~

—stantiallyasddescribed: | EEET

' 4S+

-

- extending:

845,043

-bladeicarried’ by said support, said base hav-

15

ing.asiguide’formed thereon, a pair of later-

- N s . .

- right“and:-Teéft*hand serew journaled within

- -thé*bore~of 'said giilde;: a pair of gage-arms
25:mounted:tosslide on'said-guide; eyeboltshav-
- 1ngrtheéir-head ‘portions arranced - within the
Bbré’bﬁ'éﬁidfgﬁitY '

-

¢ and threaded onsaid SCrew;

- -said’veyeboltsextending - through- the inner

-
[

4 §O

5o

. ‘I

thereon:for:clampin

enids of ‘said+arn’s and having nuts-theréon
forclamping said‘arms in‘said adjusted posi-:

' d L] L ] 4

‘tion;substantially as‘described. . - - .
. 18.=Aiprotractor comprising a base portion,

a'supportion said baseportion mounted to ro-

-tate‘on‘arvertical axis, a laterally-extending'
o % P L . : . 377 - L.
35 -marking-blade carried by said support, said-

base having a-hollow guide forired thereon, a

right=and:left-hand- screw" journaléd-within

the“bore“of:said iguide; a-pair - of U-shaped

- glidés:mounted: on said-guide; a:pair‘of gage-
- go aringadjustably' mounted-onrsaid slides, eye=
- ‘boltshaving theirhead: portionsarranged |
withinsaidboreand threaded onsaid screw,
said:eyeboltsrextending: through'said slides:at -
the-innérerdsiof said arnis-and-having nuts:
¢ said‘arirs«in-adjusted

position; substantially as described.

~ 19. ‘A protractor comprising a-baseportion,
a support mounted thereon torotate on a ver-
tical axis, a laterally —extending marking-
blade carried by said support and longitudi-

nally shiftable with respect thereto, sal-l base

- having a guide formed thereon, a pair of lat er-
- ally-extending gage-arms mounted to slide
_on-'said guide'and a right and left hand serew

55

journaled in'said:guide and connected to said
arms-to spread -and contract the same, sub-

_ stantially as described.

6o

| -65?2-

20. Aprotractorcomprising a baseportion,
g support mounted on said base portion to ro-
tate on.a vertical axis, a stud nounted on

said support to rotate on a lorizontal axis, a
longitudinally-shiftable narking-blade car-
ried by said stud, means for clamping said
support and blade in position, said base hav-
ingr aguide formed thereon, a pairof laterally-

T7a:Alprotractorcomprising'abase portion,
 a/supportionsaild-baseportionniounted toro-.
“tate‘onsa*vertical-axis; aslaterally-extending
-marking=bladeé-carried: by said support; sald
-bugehavingiahollow guideformed-thereon; a |

]

D

|

extending: gagesarms ‘mounted to- slide on | extending gage-armsmounted toshide on'said
. gald*-gqidé ;aright and-left hand serew erigag-
ng:'said ‘arins to spread and contract the |
same and-means-for-clamping said-arms-in
-adjusted‘posivion; substantially‘as described.

16 -Aprotractor'comprising a base, a’'sup-
port mouiited ‘on said:base to-rotate on'a ver-
tical axis; a"laterally-extending: marking--

guide and a'1ight andleft ‘hand-screw jour-
PR LI 35 I 3k P : C o : . o
naled '1n said guide and counected: to said

arms:to spread and contract the:same, sub-

stantially asdescribed. " = - .

- 21. A protractor comprising ‘a base . por-
tion, a support mounted on said base portion
to rotate on a-vertical axis; a block mounted

| toslide onvertical guideways in said support,

‘2 stud carried by said block to rotate on’a

horizontal . axis; a’ longitudinally-shiftable:

70

75

‘marking-bldde carried by said stud; means.
for' clamiping said ‘support, said ‘bleck and

said’bladein position, said base having'ahori-
~80.

zontal guide formed: thereon a pair of later-

ally-projecting. gage-arins™ having- rounded:"
bearing ends mounted to'slide:on:said guide’

and a‘right ‘and left -hand screw-journaled in-

said ‘guide: and -conmnected to said-arms to- -

spread and.contract the‘same; substantially

as:described.

standard, substantially as described.” =
23. A protractor comprising. .a: base-por-

tion, a support-or standard journaled on'said:

base. portion to rotate on the vertical "axis
and having a flange engaging the upper sur-
face thereof, a clamp-plate on the under side

of'said'base; a'clzimp.—screwl‘ex-__t_eni:l-ingathmugh--' |
said plate‘and support or standard having.a:
nut thereon-holding the:support or standard::
in adjustéd: position; said standard-having:a:
vertical guideway formed: oniits face; a-block

22, A protractor comprisinga:base “por<
tion, a:support or standard journaled-on'said-
base portion to rotate“on*the vertical ‘axis-
and having a‘flange engaging the:uppér-sur-
face thereof, a:clam pipfate-*-tm?'tht:s’-ﬁ-undé‘r'f'sidf*e; |
ofsaid base; a clamp-screwextending through
said ‘plate and support:orstandard having.a .
nut thereon holding:the:support'or standard
in-adjusted position- and s laterally-extend-~ ¢5
Ing"marking-blade-carried by said:support.or

100"

9o
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mounteid ‘to slide in -said reuide, 1means for

climping:said block in adjusted position, and..
110

a laterally-extending marking-blade carried
bvsaid bloely; substantialiy-as:described..
- 24 A protractor comprising a-base, a:sup-

“port mounted thereon to rotate on a vertical
axis, a -laterally-extending markmg-blade.

carried by said suppert, said base having a
horizontal guideway formed thereon, a pair
of laterally-extending gage-arms mounted to
slide on said horizontal guide and means en-
caging said gage-arms to spread and con-
tract: the sarae, substantially as described. -
25. A protractor comprising.a base, a sup-
pert mounted thereon to rotate on a vertical

|" axis, a laterally-extendine marking-blace car-

ried by sald support, said base having a hori-

zontal guidewayv formed thereon, a pair of-
| laterally-extending cage-arms. mounted to

slide on said horizontal guide, means engag-
ing sald arms to spread and contract the
same and means for clamping sald arms in
adjusted position, substantially as described.

115
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26.--A protractor éomprisigg. ;3 b_a,se por-

tion; a standard mounted on said base por-

. _tion to rotate on a vertical axis andiraving a-
vertical guideway formed thereon, a block
mounted to slide in said guideway, a stud

IO

mounted on.said block to rotate on a hori-
zontal axis and a’laterally-extending and lon-
%itudin'a,lly-shiftable ‘marking-blade carried
y said stud, substantially as described.
27. A protractor comprising a base por-
tion, & standard mounted on said base por-
tion to rotate on a vertical axis and having a

- vertical guideway formed thereon, a block

-ISM

20

30

mounted to slide In.said guideway, a stud
mounted on said block torotate on a horizon-
tal-axis, a laterally-extending marking-blade

carried by said stud and longitudinally shift-
able therethrough, means for clamping said
 block in position on said support and means
for clamping said blale to said stud and for

hold.ng the latter against rotation, substan-
tialiy as described. I e

one edge of said blade and ‘s clamp-bolt ex-
tending” through said stud and bhaving. a

‘beveled head éngaging said shoe and a clamp-

~ nut on said. bolt and engaging said stud for

35

. 40

435

holding said blade in position, substantially

as descritbed. -

29. A protractor cdmprising'a.”ba'sé, a verti-

cal support or standard mounted thereon to
rotate in a vertical ax’s, means for clamping
-said support or standard to said base, said
support or standard having a verfical guide-
way formed thereon, & slide-block in said.

nvideway to hold said block in pos:-
rotdte in a horizontal ax’s, a marking-blade
extending through the slot of said stud, a shoe
engaging one edge of said blade and a clamp-
bolt carr.ed by said stul engaging said shoe
to lock said blate and stu.i against move-

of éa‘id‘;fm y | & ‘
tion, a slotted stud mounted on said block to.

ment, substantially as descr-bed.

50

55
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30. A protractor. comprisng a base por-
tion; & pair of laterally-projecting gage-arms
mounted on said support and hav.ng bearing
ends adapted to abut against the rounded
edge of a piece of work, means engaging said
arms to spread and contract the same, a sup-
port mounted on said base to rotate on a ver-
tical axis, means for clamping said support in
adjusted position, & IQI].%itlllin&llnyhlft&ble
marking-blade carred by said support,.a

straight-edge mounted to slide on said blade |

and means for clamping said st.rai%ht-'-ed'ge in
adjuste] position on said blade, substantially
as described. - -

r

28, "A protractor comprising a base, a sup-

‘port mounted thereon to-rotate on a vertical.
-axis, a slotted stud carried -on said support, a
laterally-extending marking-blade extending
‘through the slot of said stud, a shoe engaging

ideway, a clamp-screw threaded into said
%llléck having a head for engagng the édges

. 31.- A protractor comprising a base por-
tion, & _su'%port mounted thereon to rotate on 65
a vertical ax’s, a longitudinally-sh.frable
marking=blade. carr.ed by said support, &
marking-roller, & member whereon said mark-
ing-roller is journaled and means for remov-
ably clamping said member to the end of said 70
blade, substantially as described.-

' 32. A protractor compr:sing a base, & sup-
port mounted on sald base to rotate on a ver-

tical ax.s, a laterally-extending marking- - -

blade carr_ed by said support, a pair of later- 75

ally-extending gage-arms connected to said
base and hav.ng bearmng ends ‘adapted to
abut against the edge of the work, members
whereon sald arms are adjustably mounted

and means engag.ng said members to spread 8o

~and contract the same, substantially as de-

scribed. o o | .
- 33. A protractor comprising a base, a sup-
port mounted on said base to rotate on a ver-

tical ax’s, a laterally-extending marking- 8s.

blade carried by said support, a pair of later-
ally-extending gage-arms connected to said.

base -and “having bearing ends -adaptel to
abut against-the edge of the work, members -
| whereon said arms are adjustably mounted, go-

| means engaging sald members to spread and

| contract the same and means for securing

the latter'in adjusted position, s,ubstantia_l_lly_'

said arms to said members and for loc

as cescribed. L

34. A protractor comprising a base, a sup-
port or standard mounted thereon to rotate.
on a vertical axijs, a laterally-extencing

o

markmg-blade. carr.ed by said support or

.95

“standard, said base having a horizontal guide 100

1

|

|

i

formed thereon, a pair of slides on said guide,

a r_ght and left hand screw for sfpreadingand
contracting said slides, a pair of laterally-ex-
tending. gage-arms adjustably mounted on '
said shides.and means for locking said slides 105
in adjustel position and for clamping said
arms to said slides, substantially asdescribed.

| - 35. A protractor comprising & base por-

tion, a support or standard mounted thereon

to rotate on'a vertical ax’s, & longitudinally- 11o |
| sh'fting marking-blade carried by said sup- -

port, -said base having a horizontal guide
formed thereon, a pair of slides mounted on
said guide, a right and left hand screw jour-

naleda in said guide, a pair of Iaterally-extend- ri1g

ing gage-arms adjustably mounted on said ™
slides and eyebolts connecting said.arms and

slides to said right and left hand screw and

nuts on said eyeholts for clamping said arms
and slides in adjusted position, substantially 1zo
as described. o I n
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