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My invention relates in general to drafting ap 
paratus and has more particular reference to 
means facilitating the langular adjustment of 
ruling guides in drafting apparatus. 
An important object of the present invention 

is to provide simplified angularity adjusting 
means particularly adapted for use in parallel 
motion drafting apparatus; a further object be 
ing to provide protractor means, together with 
readily releasable latch means for holding the 
protractor means in adjusted position. 
Another important object is to provide a pro 

tractor assembly providing full rotation of the 
Scales. . 

Another important object is to provide a pro 
tractor assembly for the angulation of ruling 
guides, in which the protractor may be rapidly 
and easily set to any one of a number of prede 
termined set angularity stations and latched in 
place, in combination with vernier means, where 
by ruling guides, or equivalent elements form 
ing a part of the protractor assembly, may be ad 
justed readily to any position intermediate the 
limits determined by the predetermined angu 
larity stations. 
The foregoing and numerous other important 

objects, advantages and inherents functions of 
the invention will become apparent as the same 
is more fully understood from the following de 
scription, which, taken in connection with the 
accompanying drawings, discloses a preferred 
embodiment of the invention. 

Referring to the drawings: 
Figure 1 is a plan view of drafting apparatus 

containing a protractor assembly embodying my 
present invention; 

Figure 2 is an enlarged sectional view taken 
substantially along the line 2-2 in Figure 1; 

Figure 3 is a top plan view of the protractor 
head shown in Figure 2; 
Figure 4 is a detail sectional view taken along 

the line 4-4 in Figure 2: 
Figure 5 is a detail transverse sectional view 

taken along the line 5-5 in Figure 3; and 
Figure 6 is an exploded view, showing the sev 

eral parts of the protractor in perspective. 
To illustrate my invention, I have shown on 

the drawings parallel motion mechanism, con 
prising a pair of arm elements II and 3 con 
nected together for relative rotation about an 
axis 5, means 1 being provided at the oppo 
site end of the arm if for anchoring it on a draft 
ing board or table for relative rotation about a 
stationary axis formed preferably by a stationary 
pin 9. The end of the arm 3 opposite from 
the pivot 5 carries support means comprising 
a protractor head 2, on which is mounted a 
ruling guide member 23 for parallel movement 
on the drafting board. The invention is not nec 
essarily restricted to the form and arrangement 
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of the arms and 3; in fact, any suitable 
parallel motion or pantograph device may be 
employed as a mounting for the protractor head 
2. As shown, however, the parallel motion ap 
paratus comprises pulleys interconnected by 
driving belts in the arms and 3, there being, 
in the illustrated embodiment, a pulley 25 fast. 
on the pin í 9 at the supported end of the arm 
l, a pulley 27 mounted for rotation about the 
axis 5, and a pulley 29, mounted for rotation 
about an axis 3 in the protractor head. Flex 
ible belt means. 33 and 35 drivingly connect the 
pulley 25 with the pulley 27, and the pulley - 2 Í 
with the pulley 29, so, that the pulley 29 will 
remain in fixed langular position with respect 
to a table on which the device may be mounted 
for operation, regardless of the movement there 
of within the operating range of the device. 
The arms and 3 preferably comprise each 

a pair of spaced housing elements and tubular 
Spacing elements 37, the opposite ends of which 
are Secured to the housing elements to support 
the same in Spaced-apart relationship. The 
housing element, at the Supported end of the arm 

, encloses the top and sides of the pulley 25, and 
the housing elements, at the connected ends of 
the arms, co-operate to enclose the top, sides 
and bottom of the pulley element 27, while the 
housing 39, at the protractor-carrying end of the 
arm 3, encloses the top and sides of the pulley 
29. The flexible driving, belts 33 and 35 extend 
in the spacing tubes 37 and around the pulleys 
in the housings. t 
The housing 39 has a top wall 4 and marginal 

walls 43 enclosing the rim of the pulley 29, which 
is rotatably mounted with respect to the housing 
preferably by roller bearing means 45 supported 
in a sleeve portion or embossment 47 formed cen 
trally on the wall 4. The pulley has a central 
axle portion 49 on which the inner race of the 
roller bearing is clampingly secured, as by means 
of a nut 5, said nut also clamping the central 
portions of a clamping plate, 53, the marginal 
portions of which extend in a cavity or depres 
sion 55 formed in the top of the housing 39. 

. The axle portion 49 of the pulley is of sleeve 
like character and receives, rotatably therein, a 
sleeve member 57 through which extends a stem 
59. The sleeve-like member 5 has an end, ex 
tending upwardly of the top of the housing 39 
and carries a manually operable knob or handle 
6f fastened to the projecting end of the member 
57 by means of a cup-shaped mounting element 
63. The bottom of the element 63 has an open 
ing receiving the end of the member 57, which 
is clamped in place by means of a fastening screw 
65. The knob 6 is formed with annular por 
tions 67 forming a cavity 69 into which the an 
nular walls of the cup element 63 may be slid 
ingly fitted to enclose the cavity 69, the knob 

  



2 
being secured in place on the element 63 as by 
means of a Screw 7. The stem 59 is angularly 
turnable within the sleeve element 57 and has 
an end projecting into the cavity 89, said end be 
ing provided with a spring washer 73 and a lever 5 

25, which is secured to the end of the stem, 59. 
as by means of clamping nuts 77. The lever ex 
tends outwardly of the cavity 69 through a slot 
79 formed in the walls of the cup element 63 and 
has a finger piece 8 disposed in position adjacent 
the rim of the knob 6. 
The lower end of the pulley 29 is fitted with an 
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with the perforation 30 of the finger extending 
opposite the elongated opening 09. The detent 
f 43 lies upon the extension Oil, with the opening 
45 in alignment with the opening and the 
opening 49 opposite the opening 39. A pin 5 
extending through the opening 09 drivingly in 
terconnects the finger 2 with the detent f43, 

". . . and the detent is rockingly mounted on the mem 

O 

annular Scale plate 83 which is secured to the 
pulley, as by screws 85, said scale plate extending 
beneath and outwardly of the walls 43 of the 
housing. This Scale plate, on its under side, car 
ries a notched. Wheel 87, having spaced teeth 89. 
The pulley. 29 is preferably formed on its under 
side. With a cavity. 9 into which an end of the 
Sleeve member 57 extends, Said end being formed 
With a head 93 formed with anotch 95 for re 
ceiving an end of a spring 97. Adjacent the 
head 93, the member 57 is formed, as at 99, to 
receive and support a Spider member of having 
a central opening 03, Fig. 6, adapted to receive 
the mounting portion. 99 in non-rotating fashion, 
so that the member 0 is fixed: on the sleeve 
member 57. Outwardly of its central portions, 
which are attached on the sleeve member 57, the 
members comprises radially extending arms 
95 and an annular rim Supported by the arms 
05, said rim, on one side, having an extension 
97 formed with a radial elongated opening 09 
and a perforation f, Fig. 6. . 
The stem 59 has an end projecting outwardly 

from the headed end of the member 93, and this 
projecting end of the member 59 carries a disk 
i3, Figs. 2' and 6, having a flanged rim if 5 and 

carrying studs 7 adapted for engagement in a 
cut-out portion 9 formed in a link 2. This 
link is preferably formed as a sheet metal stamp 
ing, Fig. 6, and , has a central en larged portiori 
123 in which the cut-out opening 9 is formed. 
The link also comprises finger portions. 25 and 
2 extending outwardly of the enlarged portion 
f23 at the opposite ends thereof, the terminal 
end of the finger, portion f 25 being bent up 
wardly to form a lug 29 in position to extend 
between the arms. 05 of the member Ol. This 
lug 29 is formed to receive an end of the Spring 
9, Which is arranged in compression between 
said lug 29 and the seat formed by the notch 
95 in the head 93 of the member 57. The finger 
27 is formed at its end. With an opening 30. 
It will be seen from the foregoing that the link 
2 is normally urged by the spring on the stem 
33 in the direction of the lug 29. 
The disk 3 extends in an opening 3 formed 

in a ruling guide support member 33, which ex 
tends radially outwardly of the stem, 59 and out 
Wardly of the portion.07 of the Spider member 
O. Beneath the ruling guide member 33, the 

disk 3 extends in an opening 35, Fig. 6, formed 
centrally in a plate 37, which has an end 39 
underlying the ruling guide member 33 and an 
end 4f extending radially from the disk 3 in 
a direction opposite to the end 39, Fig. 6. 
The spider member of carries a latch detent 
43, Figs, 5 and 6, preferably comprising a sheet 

metal stamping having an opening 45 at one end, 
the other end of the detent being formed with a 
latching tooth 47 adapted to engage between the 
teeth, 89 of the latching wheel 87. Adjacent the 
tooth 47, the detent is formed with a perforation 
i? 49. The finger 27 underlies the member Of 
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ber Ol by means of a pin 153 which is fastened 
in the opening and which carries an annular 
roller 55, Fig. 2, in position extending within 
the opening 45 of the detent. The roller and de 
tent are enclosed on the member 9 by means 
of a cover plate 57 which is secured on the por 
tion 97 by means of fastening screws 59. The 
cover plate 57 has a curved edge 6f which 
slidingly fits against the peripheral edge of the 
Scale plate 83, the upper marginal edges of which 
contain protractor Scale graduations. The plate 
5 is preferably graduated along its edge 6 
With indicia forming a vernier scale for use in 
conjunction with the protractor scale on the 
adjacent edge surfaces of the scale plate 83. 
Outwardly of the cover plate 57, the ruling 

guide member 133 is formed with a perforation 
tG3 in which is arranged a clamping nut 65 hav 
ing a head extending on the under side of the 
guide Support and a clamping lever 67 on the 
upper side of the guide support adjacent the 
vernier plate i? 57. The head of the clamping 
member 65 receives the end f39 of the plate 37, 
which thus may be clamped in adjusted angular 
relationship with respect to the guide support 33 
by means of the clamp. The end f4 of the plate 
f37 carries a clamp 169 comprising a screw, a 
clamping block and a lever 71, which clampingly 
receives the rim of the spider member on 
which the latching detent f43 is mounted. The 
end 4f of the plate 37 also carries an index plate 
f73 which is secured to the plate 37, as by 
Screws 75. This index plate has an edge abut 
ting the marginal edge of the scale plate 83 in 
alignment vertically opposite the vernier scale on 
the cover plate. 57. m 
The teeth 89 of the indexing member 87 corre 

Spond with predetermined protractor angularity 
and preferably represent 15 degree intervals for 
the purpose of setting the scales at standard 
angles of 15 degrees and multiples thereof. The 
detent normally is in engagement between a pair 
of teeth 89 under the influence of the spring 97 
which, acting through the link 21, normally 
holds the detent in latching position. The 
thumb-piece 8 is in position to be readily en 
gaged by the thumb of the left hand when placed 
On the knob 6. By pressing on the thumb piece 
in a counterclockwise direction, viewing Figure 3 
of the drawings, the stem 59 will be rotated and 
cause the studs il 7 to draw the link 2 in a di 
rection to release the detent from the Wheel 87. 
When pressure in a counter-clockwise direction 
on the thumb-piece 3 is released, the link 2 
and the detent will be returned by the spring 97 
to detent latching position, the shape of the cut. 
out 9 being such as to prevent the studs 7 
from locking the member 2? in released position. 
For permanent disengagement of the detent 43, 
the finger piece 8 may be moved in a clockwise 
direction, viewing Figure 3 of the drawings, the 
cut-out 19 being so shaped that when the disk 
3 is rotated in a clockwise direction, the studs 

Will become latched in the cut-out in a fashion 
holding the member 2 in position with the de 
tent permanently disengaged from the latching 
ring 87. When the detent is disengaged from the 
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latching ring 37, the handle 61 may be turned, 
thus turning the sleeve member 57 and with it 
the plate 19, as well as the ruling guide support 
which is clamped to the plate Of by means of 
the clamps 65 and 69, Fig. 6. Movement of the 
plate 0 in this fashion is indicated on the scale 
by means of the vernier scale on the member 57, 
which is fast on and moves with the member Of. 
Thus the ruling guide may be set to any desire 
intermediate angle less than 15 degrees. ?-- .. * .' 

; : When the device has been set to Some interme 
diate point by disengaging the pawl, it is neces 
sary that the parts be clamped or held in adjusted 

O 

position, and in order to do this, I provide a clamp., 
77 fastened on the member 57 by means of a 

disk 79, which is secured on the bottom of the 
cup-shaped element 63, and which extends there 
from in position to cover the cavity 55 above the 
plate 53. The clamp. 77 thus is turnable, with 
the handle 6 and always remains in a fixed posi 
tion with respect to the handle. The clamp TT, 
however, has clamping relationship with the edge 
of the plate 53 in order to latch the ruling guide 
support to the pulley when the clamp 77 is tight 
ened... It will be noted that the clamp 77 is 
located directly below the knob. 6 in position to 
facilitate manipulation thereof, as my means of 
the index finger of the draftsman who manipu 
lates the protractor with the left hand. . 
The clamp. 69 is provided to permit the ad 

justment of the support 33 at a desired angle 
without interfering with the setting of the scale 
plate with respect to the vernier scale... This 
structure and facility is of value where the draw 
ing of auxiliary views is necessary at projection 
angles different from that in which the main 
view is drawn. If, for example, it is necessary 
to draw an auxiliary sketch projected at a pre 
determined angle, with respect to the projection 
angle of the main view, the clamp 69 may be 
freed, thus permitting the support member 33 
to be turned freely on the disk if 3 without in 
terfering with the angular position of the men 
ber . 
tractor may be set ... to the required position, 
whereupon the lever 7 may be tightened, and 
it should be noted that the vernier Scale carried 
by the member of has not been shifted with re 
spect to the scale, plate 83. This means simply 
that any further movement of the scales, in 
drawing the auxiliary view, can be started from 
the new base line or center line by manipulat 
ing the thumb piece 8, as heretofore mentioned, 
and angles may be set off above, or below the 
new base line determined by the setting of the 
index 13, and the adjustment can be referred 
to the new base line merely by reading off the 
angles on the vernier Scale. After completion 
of the auxiliary view, the protractor can be 
brought back to the original base line merely by 
releasing the clamp 69 and turning the scales 
into the position that Will bring them back to 
the original base line, as indicated by the index 

3. 
The clamp 65 may be used to initially line up 

the guide member 33, as when drawings are 
placed upon the drawing board for the purpose 
of making changes or for completing the same. 
The draftsman first fastens down the drawing 
approximately in alignment. Thereafter exact 
alignment of the drafting machine with the 
board-mounted drawing may be had by releas 
ing the clamp 65 and shifting the member 33 
into exact alignment, this being accomplished 

By means of the index. ?73, the pro- . 
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3. 
with the protractor adjusted to zero position. 
The clamp? 65 is then tightened, and drawing 
operations may proceed with the assurance that 
the drafting machine is properly, aligned With 
the work, sheet. . . . . , ": 

It is thought that the invention and its nu 
merous attendant advantages will be fully un 
derstood from the foregoing description, and it 
is obvious that numerous changes may be made 
in the form, construction and arrangement of 
the several parts without, departing from the 
spirit or scope of the invention, or sacrificing any 
of its attendant advantages, the form herein 
disclosed being a preferred embodiment for the 
purpose of illustrating the invention. ?..........? ? ...: 
The invention is hereby claimed as follows:: 
1. A drafting machine comprising a protrac 

tor scale, parallel motion apparatus including a 
member Supporting said Scale, a guide, and 
means for mounting said guide on said member 
in adjusted angular relationship. With respect to 
said Scale, said means comprising anotched 
latching element on said member, a latching de 
tent, a carrier for said detent, said guide being 
angularly adjustable with respect to said carrier, 
means to secure said carrier in adjusted posi 
tion against angular movement With respect to 
said guide, and manually operable means for ac 
tuating Said detent. ????????????????? 

2. A drafting machine comprising a protrac 
tor Scale, parallel motion apparatus including 
a member supporting said: Scale, a guide, and 
means for mounting Said guide'. On Said member 
in adjusted angular relationship with respect to 
said Scale, said means comprising a latch keep 
er on said member, a latching detent, a carrier 
for said detent, said guide being angularly ad 
justable with respect to said carrier, means to 
secure said carrier in adjusted position against 
angular movement with respect to said guide, 
yielding means normally biasing said detent to 
ward-latched position with said keeper, and 
manually operable means to release said detent 
against the influence of said yielding means. 

3. A drafting machine comprising a protrac 
tor Scale, parallel motion apparatus including a 
member Supporting Said Scale, a guide, and 
means for mounting said guide on said member 
in adjusted angular relationship with respect to 
said scale, said means comprising a latch keep 
er on Said member, a detent carrier, said guide 
being angularly adjustable with respect to said 
carrier, a detent pivoted on said carrier in po 
Sition to co-operate with said keeper means to 
secure said carrier in adjusted position against 
angular movement with respect to said guide, 
Spring means, normally urging the detent to 
ward latching engagement with said keeper, and 
manually operable means to release said latch 
from the keeper against the influence of sai 
Spring means. . . . 

4. A drafting machine comprising a protrac 
tor Scale, parallel motion apparatus including a 
member supporting said scale, a guide, and 
means for mounting said guide on said member 
in adjusted angular relationship with respect to 
said scale, said means comprising a latch keeper 
on said member, a latching detent, a carrier for 
said detent, said guide being angularly adjusta 
ble With respect to said carrier, means to secure 
Said carrier in adjusted position against angular 
movement with respect to said guide, yielding 
means normally biasing said detent toward 
latched position with said keeper, and manually 



4. 
operable cam means for releasing. Said latch 
against the influence of said yielding mean S. 

5. A drafting machine comprising a protractor 
scale, parallel motion apparatus including a 
member supporting said Scale, a guide, and means 
for mounting said guide on said member in 
adjusted angular relationship. With respect to 
said scale, said means comprising a latch keeper 
on said member, a latching detent, a carrier for 
said detent, said guide being angularly adjustable 
with respect to said carrier, means to Secure Said 
carrier in adjusted position against angular 
movement with respect to Said guide, yielding 
means normally biasing Said detent toward 
latched position with said keeper, and manually 
operable can means for releasing Said latch. 
against the influence of said yielding means, Said 
cam means Serving to latch the detent in released 
position. 

6. A drafting machine Comprising parallel 
motion apparatus including a Supported member 
carried in the apparatus for parallel movement 
Within the operating limits of the apparatus, 
means forming a protractor Scale on said mem 
ber, a ruling guide angularly adjustable on Said 
member With respect to said scale and means for 
Securing Said guide in adjusted angular position 
on the member comprising a notched latching 
ring on said member, a latching detent, a carrier 
Supporting said detent in position to latchingly 
COOperate With the notched ring, means to Sup 
port the guide for angular movement with respect 
to said carrier and to secure the guide in adjusted 
position with respect to the carrier, and manually 
operable means for actuating the detent. 

7. A drafting machine comprising parallel 
notion apparatus including a housing, open at 
the bottom, and having a dependent marginal 
Wall, and a turnable member Supported Within 
said marginal wall for parallel movement within 
the operating. range of the apparatus, rimmed 
means on said member and having portions, ex 
tending beneath and OutWardly of the marginal 
walls of the housing and carrying a protractor 
Scale, latching means for Supporting a ruling 
guide for angular movement with respect to said 
scale and for securing said guide on said member 
in adjusted relationship with respect to said scale, 
Said latching means comprising a notched latch 
ing ring secured on said member in position ex 
tending beneath the outwardly extending por 
tions of the rimmed means, a latching detent, 
a carrier Supporting said detent in position to 
Cooperatively engage the latching ring and means 
to Secure Said ruling guide in adjusted relatively 
angular relationship on said carrier. 

8. A drafting machine comprising a protractor 
scale, parallel motion apparatus including a 
member supporting said scale, a guide, and means 
for mounting said guide on said member in 
adjusted angular relationship with respect to said 
Scale, Said means comprising a latch keeper on 
Said member, a latching detent, a carrier for said 
detent, said guide being angularly adjustable with 
respect to said carrier, means to secure said car 
rier in adjusted position against angular nove 
ment with respect to said guide, yielding means 
normally biasing said detent toward latched 
position with said keeper, and cam means man 
ually operable in one direction to release Said 
detent against the influence of said yielding 
means, and operable in another direction to re 
lease and latch said detent in released position 
against the influence of said yielding means. 
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* 9. A drafting machine comprising a protractor 

scale, parallel motion apparatus including a 
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member supporting said Scale, a guide, and means 
for mounting said guide on said member in ad 
justed angular relationship With respect to Said 
scale, said means comprising a carrier angularly 
adjustable with respect to said member, a latch 
keeper on said member, a latching detent on the 
carrier to latch it in adjusted angular position 
With respect to the member, means to Secure Said 
guide in angularly adjusted position on Said 
carrier, yielding means normally urging Said 
detent toward latched position. With Said keeper, 
and means manually operable to release Said 
detent against the influence of Said yielding 

earlS. . . . . . . . 
i0. A drafting machine comprising a protractor 

Scale, parallel motion apparatus including a 
member Supporting said Scale, a guide, and means 
for mounting said guide on said member in ad 
justed angular relationship With respect to Said 
Scale, Said means comprising a carrier angularly 
adjustable With respect to said member, a latch 
keeper. On Said member, a latching detent on the 
carrier to latch it in adjusted angular position 
With respect to the member, means to Secure said 
guide in angularly adjusted position on said 
carrier, yielding means normally urging said 

30 
detent toward latched position with said keeper, 
and means manually operable in one direction to 
release the detent against the influence of said 
yielding means, and operable in another direction 
to release and latch said detent in released posi 
tion against the influence of said yielding means. 
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il. A drafting machine comprising a protractor 
Scale, parallel motion apparatus including a 
Inernber. Supporting said scale, a guide, and means 
for mounting said guide on said member in ad 
justed, angular relationship with respect to said 
Scale, Said means COmprising a latch keeper on 
Said member, a carrier and means to secure 
the guide in angularly adjusted position on 
the carrier, a turnable stem formed with a 
control handle on said carrier for moving the 
Same With respect to Said keeper, a latching de 
tent on Said carrier in position to latchingly 
engage said keeper, yielding means normally bias 
ing said detent. On Said carrier toward latched 
position. With said keeper, and manually operable 
means extending adjacent Said handle and oper 
able to release Said detent from said keeper 
against the influence of Said yielding means. 

12. A drafting machine comprising a protrac 
tOr Scale, parallel motion apparatus including a 
member Supporting Said scale, a guide, and means 
for mounting said guide on said member in 
adjusted angular relationship with respect to said 
Scale, Said means comprising a latch keeper on 
Said member, a carrier and means to secure 
Said guide in angularly adjusted position on the 
carrier, a detent on said carrier in position to 
latch with Said keeper, a link connected with said 
detent for actuating the same, said link being 
formed With can means, and a manually oper 
able driving cam associated with said cam means. 

13. A drafting machine comprising a protrac 
to Scale, parallel notion apparatus including a 
member Supporting said scale, a guide, and means 
for mounting Said guide on Said member in ad 
justed angular relationship with respect to said 
Scale, Said means comprising a latch keeper on 
Said member, a carrier for said guide, a detent 
On Said carrier in position to latch with said 
keeper, a link connected with said detent for 
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actuating the same, said link being formed with 
cam means, a manually operable driving cam 
asSociated with Said can means, yielding means 
normally urging the detent toward latched posi 
tion. With said keeper, Said driving cam and CO 
operating cam means Serving to release the de 
tent against the influence of said yielding means 
when the driving can is moved from detent 
latched position, said cam means comprising 
shoulders formed in said link and said driving 
cam comprising movable studs in position to en 
gage Said shoulders. 

14. A drafting machine comprising a protrac 
tor scale, parallel motion apparatus including a 
member supporting said Scale, a guide, and means 
for mounting Said guide on said member in ad 
justed angular relationship with respect to said 
scale, said means comprising a latch keeper. On 
said member, a carrier for said guide, a detent on 
said carrier in position to latch. With said keeper, 
a link connected with said detent for actuating 
the same, said link being formed with cam means, 
a manually operable driving cam associated with 
Said cam means, yielding means normally urging 
the detent toward latched position. With said 
keeper, Said driving cam and co-operating can 
means Serving to release the detent against the 
influence of Said yielding means when the driving 
cam is moved from detent latched position, said 
driving cam comprising a turnable stem formed 
With a radially extending finger piece and a head 
carrying studs in position to engage said cam 
lea.S. 
15. A drafting machine comprising a pro 

tractor Scale, parallel motion apparatus includ 
ing a member Supporting said Scale, a guide, and 
means for mounting said guide on said member in 
adjusted angular relationship With respect to said 
Scale, said means comprising a latch keeper on 
Said member, a carrier Supporting said guide, a 
turnable stem formed with a control handle on 
Said carrier for moving the same with respect to 
Said keeper, a latching detent on said carrier in 
position to latchingly engage said keeper, yielding 
means normally biasing said detent on said car 
rier toward latched position with said keeper, 
Cam means drivingly connected with said detent 
for actuating the same, and manually operable. 
can actuating means extending adjacent said 
handle, said guide being langularly adjustable 
With respect to Said carrier, and means to clamp 
Said guide on said carrier in angularly adjusted 
position. 

16. A drafting machine comprising a protrac 
tor Scale, parallel motion apparatus including a 
Support member Supporting said scale, a guide, 
and means for mounting the guide on said mem 
ber in adjusted angular relationship with respect 
to said Scale, Said means comprising a turnable 
member angularly adjustable with respect to 
Said support member, means to secure said turn 
able member in any one of a predetermined num 
ber of angularly adjusted positions with respect 
to the Support member, an auxiliary support 
member angularly adjustable with respect to said 
turnable member, and means to clamp said auxil 
iary support member in any angularly adjusted 
position within a predetermined range with re 
Spect to Said turnable member, said guide being 
carried by and turnable with said auxiliary sup 
port member. 

17. A drafting machine comprising a protrac 
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15 

5 
tor scale, parallel motion apparatus including a 
Support member Supporting Said Scale, a guide, 
and means for mounting the guide on said men 
ber in adjusted angular relationship with respect 
to Said Scale, said means comprising a turnable 
member angularly adjustable With respect to said 
Support member, means to secure said turnable 
member in any One of a predetermined number 
of angularly adjusted positions with respect to the 
Support member, an auxiliary support member 
angularly adjustable With respect to said turn 
able member, and means to clamp said auxiliary 
Support member in any angularly adjusted posi 
tion. Within a predetermined range With respect 
to said turnable member, said guide being carried 
by and turnable With said auxiliary support 
member, Said guide being angularly adjustable 

... With respect to the auxiliary support member, 
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and clamping means for securing the guide and 
Support member together in angularly adjusted 
position. 

i8. A drafting machine comprising a protrac 
tOr Scale, parallel motion apparatus including a 
member Supporting Said scale, a guide, and means 
for mounting Said guide. On said member in ad 
justed angular relationship with respect to said 
Scale, Said means comprising a latch keeper on 
Said member, a carrier Supporting said guide, 
said carrier comprising a spider member and be 
ing releaSably interconnected with said guide, 
Whereby Said carrier may be maintained in fixed 
position. With respect to said scale during ad 
justment of Said angular relationship of said 
guide With respect to said scale, a turnable mem 
ber formed with a control handle and means 
connecting the turnable member to said carrier 
for moving the same with respect to said keeper, 
a latching detent on said carrier in position to 
latchingly engage said keeper, yielding means 
normally biasing said detent on said carrier to 
Ward latched position with said keeper, cam 
means drivingly connected with said detent for 
actuating the same, and manually operable cam 
actuating means adjacent said handle. 

19. A drafting machine comprising a protrac 
tor Scale, parallel motion apparatus including a 
member Supporting said scale, a guide, and means 
for mounting Said guide on said member in ad 
justed angular relationship with respect to said 
Scale, Said means comprising a latch keeper on 
Said member, a carrier supporting said guide, said 
guide and Said carrier being operable independ 
ently of each other, a turnable member formed 
With a control handle on said carrier for moving 
the Same with respect to said keeper, a latching 
detent and means to secure the same to said car 
rier in position to latchingly engage said keeper, 
yielding means normally biasing said detent on 
Said carrier toward latched position with said 
keeper, cam means drivingly connected with said 
detent for actuating the same, and manually 
operable can actuating means extending ad 
jacent Said handle, the member being formed 
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With a hub and being rotatably mounted in said 
parallel motion apparatus, said handlebeing con 
nected with said carrier by means of a sleeve 
element turnably mounted in said hub, and said 
manually Operable cam actuating means com 
prising a stem turnably mounted in said sleeve 
element. 

ADOLPH LANGSNER. 


