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10 all whom it may concert:

Be it known that I, ANALDO M. ENGLISH,
of Boston, county of Suffolk, State of Massa-
chusetts, have invented an Improvement in
Mathematical and Drawing Instruments, of

which the following deseription, in connec- |

tion with the accompanying drawings, is a
specification, like letters and figures on the
drawings representing like parts. |

This invention relates to mechanical and
drawing instruments of the class in which
are employed two working members, which
may be respectively, a needle pointand draw-
ing pen or pencil, or two needles or other
points, as may be necessary to adapt the in-
strument to any desired character of work.

In the subsequent description, and in the
drawings,.I have disclosed my invention as
embodied in a drawing instrument, it being
understood, however, that my invention is

- equally applieable to a mechanical or meas-

s
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uring instrument, if desired. - o

My invention particularly relates to the
means for adjusting or varying the relative
positions of the working members, whereby
the finest work may be performed with the
instrument. L

In the preferred embodiment of my inven-
tion, the two working members are connected
by a toothed or serrated bar, cne of the
members being mounted upon a slide adjust-
able longitudinally on the said bar. The
notches in the bar furnish convenient means
for adjusting the slide thereon in one or
another position for coarse or approximate
measurements, and for finer adjustments I
employ.a lever mounted upon the-slide, and
which, when moved into one or another posi-
tion, varies the relative positions of the work-
1Ing members within the limits of adjustment
possible by means of the notches in the bar
referred to. In the preferred construection,

the-slide is provided with a co-operating

spring or other detent adapted to engage one

or another of the notches in the bar for ad- -

- justment of the slide, suitable clamping de-

vices being employed to clamp the slide in
adjusted position upon the bar. One of the

working members is attached to the bar, while

- 50 the other working member is attached to the

| lever referred to, which latter is fulerumed
upon the slide, and is provided with a suit-
able adjusting device, preferably a step cain,
by means of which the position of the lever
upon the slide may be varied aceurately for 53
fine adjustments within the limits of the ad-
justment by the notches upon the bar.

My invention further comprehends various
details of construction to be hereinafter fully
described and pointed out in the claims. 60

In the drawings, Figure 11s a side eleva- |
tion of one form of instrument embodying
my invention. Fig. 2 is a section taken on
the dotted line 2—2 Fig. 1, looking to the left;
Fig. 8, a detail looking at the rear side of the 65

| instrument Fig. 1, with one of the side plates

of the slide removed, said figure showing the
‘meansfor clamping thesiide in adjusted posi-
tion upon the bar; Fig. 3%, a detail similar
to Fig. 3, but showing the parts in another 7Q
position. Fig. 4 is an enlarged sectional de-
tall taken on the dotted line4—4, Fig. 1. Fig.
5 18 a view looking at the rear side of the ro-
tatable step cam detached; Fig. 6, an en-
larged sectional detail taken on the dotted 7=
line 6—6 Fig. 1; Fig. 7, a detail showing the
manner of connecting the bar with an exten-
sion piece therefor, and Fig. 8 an enlarged

1 detail view looking from the left toward the

combined pencil and point head constituting 8o

| oneé of the working members of the instra-

ment.

|  Referring to the drawings in the particu-

lar construction selected to illustrate my in-
vention, A and B are two working members 8z
of an instrument, the member A, as shown,
beinga combined needle point ¢ and penecil a’,

: and the member B being also a needle point.

C is the bar connecting the two working
members, and notched or serrated at ¢ along 9o
one of itsedges, and preferably beveled at its
opposite sides along both of its edges, as at
¢’,c’, see Fig. 4, for a parpose to be described.

] D 1s the slide mounted to move longitudi-

nally on the bar C, and consisting of plates gs
d, d’ screwed together, as by screws d?, d?,
one of the said plates, as d, being extended
~apward in the form of and to constitute a
‘handle d*. See Figs.1 and 2. -
Referring particularly to Figs. 3, 3% and 4, roo
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the slide D, at its upper side, adjacent the
serrated edge of the bar, is shown provided
with a spring or yielding detent d°, which is
adapted to enter one or another of the notches
in the bar to assist in positioning the slide on
the said bar, the side of the latter being pref-

erably graduated, as shown in Fig. 1. Atthe |

under side of the bar, the slide D, between its
two plates or members d, d’, is provided with
two clamping members d*, df, pivoted at one
of their ends, as at d° Ifig. 3, and shown as
loosely secured together at their opposite ends
by a pin or connection d°, the upper edges of
the said members being beveled as shown 1in
Fig. 4, to fit and contact with the beveled or

chown as immediately below and attached to
the ends of the clamping members d? isacted
upon by a suitable actuator shown as a cam
a5, pivoted at d° in the slide, and .provided
with ahandled?. Seelig.3. When thecam
is turned into its position Fig. 3, it aets

through the spring d” to press the clamping
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members df d*, firmly though yieldingly
against the bevel or V-shaped edge of the bar
C, clamping thelatter firmly between the said
members and the opposite grooved edge of

the slide, the action of the V-shaped edge of
the bar, co-operating with the clamping mem-
bers d4, being such as to press the said clamp-

ing members laterally and tightly against the
inner faces of the plates d, d’, of the slide, so
that the said bar is not only firmly clamped

against longitudinal movement by the press-

ing of the clamping membersagainst its edges,
but is also held against lateral or twisting
movement by firm contact of the clamping
members with the inner faces of the slide
plates.

By interposing a yielding member, as the
spring d7, between the actuator d® and clamp-
ing members d* a superior movement 18 ob-

tained, and the cam-portion d°of the actuator

may more easily be carried past the dead cen-
ter to be locked in clamping position and
still hold the clamping members in firmer
contact with the bar, than would be possible
without the interposition of said yielding
member.

To adjust the slide into one or another ap-
proximate position, the cam d°is turned down
into its position Fig. 3%, thereby permitting
the clamping members, turning upon their
pivots d° to drop away from the adjacent
edge of the clamping bar, thereby enabling
the latter to betilted sufficiently in the slide,

as shown, to clear the detent d? thereby en- |

abling the slide to be moved along on the bar
into desired position, where it is clamped, as
shown in Fig. 3.

The cam d8is so shaped and pcsitioned with

relation to its handle d¥, that when in its
clamping position, Fig. 3, its summit is car-
ried past the vertical line of force,so that the
action of the spring ¢® and clamping mem-
bers is to retain the cam in its clamping po-
sition, rather than to release it.

V-shaped edge of the bar C. A spring d7,

| ones being substantially uniform.

534,000

The slide D is provided, at one side, with a
fulerum stud e, shown as headed, and upon
which is fulerumed the lever I carrying at its
lower end one of the working members, as I,
secured to the said lever in suitable manner,
as by the clamping screwe’. Thelever,atone
side, is provided with a notch, which receives
the fulerum stud e, the said notch acting upon
the said stud at two points approximately
ninety degrees apart, to insure always a firm
and accurate contact unaffected by wear, said
lever, at a point intermediate its fulerum and
upper end, being provided with an ofi-set, as
e, see Iig. 2, grooved at its opposite upper
and lower corners to receive and hold a spring
f eaught at its lower end under the neck point
of the lower screw ? securing the two plates
of the slide together,said spring, at its upper
end and at the opposite side of the lever, be-
ing acted upon by the grooved nut f” threaded

upon the end of a screw f* tapped into the

upper end of the said lever.

In Fig. 6, the screw f* is shown as provided
at its opposite ends with differential threads,
whereby a complete rotation of the screw
moves the spring a distance less than the
throw of any single thread, thereby rendering
the adjustment extremely fine and accurate.

Referring now particularly to Kig. 1, the
upper end of the spring fis prolonged above
the topmost end of the lever, and has its end
turned inwardly, as at f° and co-operates
with the step cain ¢ secured to an actuating
disk ¢’, both journaled upon astud g°on the

operating handle d*. ‘Thestud g*is provided

with -an eccentric hole for the reception of a
shank ¢3 of a locking button provided with a
head ¢* at one end, and with a short operat-
ing handle g° at its opposite end, the said head
g* being also eccentric upon its shank ¢ so
that when the stud is turned into its position
Figs. 1 and 4, the said head laps over onto
the cam g and retains the same in working
position upon the stud g>. When, however,
the locking button ¢® is rotated through one-
half a rotation,ifs eccentric head g*is turned
upon and to substantially register with the
end of the stud g% thereby enabling said disk
and its cam to be removed from the said stud.
" The handle d*, see Fig. 4 at its side adja-
cent the operating arm ¢° is shown as pro-
vided with a slight hump g° upon which the
operating handle is moved, and which acts to
frictionallyhold thesaid handle against move-
ment, except by the operator for rotation of
the locking button. |

Referring now to Fig. 5, the cam ¢ isshown
as volute in form, <. e., starting from the point
O, the said cam gradually increases in radins
up to the point 7, between which points, the
said cam is shown as provided with a plaral-
ity of notches, shown as six in number, the
bottom of each noteh 1, 2, 3, &c., being at a
areater radial distance from the axis of the
cam than the notch next preceding it, the rise
of the several notches above the preceding
T'hese

70

75

80

go

95

100

105

ITIO

11§

t20

125

130




834,009

notches are preferably V-shape in form, and | eral circles to be drawn. The 1léedlé" point

the co-operating end f°of the springis prefer- | or member B-is then

~ ably rounded, so that.  when the said end

5

springs into any one of the notches, it will act
upon the tapering sides of thelatter to center
the cam with relation to the end of the spring,
the latter havingline contact upon each taper-

-~ ing side of the notch, thereby insuring aceu-

“racy of adjustment.

10

the adjustment is less affected by wear of the

parts than by-any other construction known
to me otherthan an equivalent construction.

In lieu of the V-shaped notches, I may em- |

ploy depressions of other desired shape or the
inverse of the same, <. e., depressions in the
end of the spring and a projection on the cam,
or other suitable means to indicate to the

~ operator certain definite steps in the rotation

20

of the -cam, and which are preferably so
Shaped as to cause the co-operating member,

herein shown as the spring 7, to bottom in the
notch or depression in each instance, to there-

- by insure accuracy of adjustment.

30

In the device shown, the outer face of the
disk g’ is graduated and numbered to corre-
spond with the steps in the cam at the back
of the disk, to thereby enable the operator to

tion, _ T
The shape of the spring fis such, that, co-

operating with the neck .at the point of the

screw d?, it provides a bearing for the lever E

- at three points only, viz: at the points 10, 11
- and 12, thereby rendering the said lever firm
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-8shown as a short stud

and not liable to rock upon and with relation
to the slide, the bearing point 11 being herein
projecting at the side

of the slide. S
“Referring now to the working member A,
shown as combining in its construetion the
needle pointsand pencil, said member, in the
present embodiment of myinvention, consists

of the back plate m slotted at m’ to receive

the tenon m?* on the end of the bar C, said

tenon being provided with a hole for the re-

ception of the locking tongue m? of the lock-

~ Ing lever m? pivoted at m® to the said plate .

§O

The tongue m° is shown as wedge-shape in
form, so that when pressed into and through

the hole in the tenon, thesaid tongue will act
against one side of the hole therein to draw
the bar Ctightly against the face of the plate
m, the said tongue being also preferably
slightly curved, as shown, to enableit to spring
more or less and maintain the shoulders on
sald bar firmly seated against the plate. The
pencil and needle point are carried by the

member A 1n suitable or.usual manner.

6o

 d®intoits position Fig. 3*,and moves the slide

To illustrate the operation of.the instru-

ment, let us assume that it is desired to draw

a series of circles, say seven in number, and
all within the limit of one of the notches of
the bar C. The operator first turns the cam

along the bar C until the distance between

the working members B'and A equals the de-

gired diameter of the innermost of the sev-

By such a construection, |

-and the

turn the cam into one or another desired posi- |

inserted in the paper,
pencil ¢’ of the member A swept
about it in usual manner by means of the

‘handle d*, drawing the first circle, the step

cam g during this time being in its position
Fig. 1. The operator now rotates the cam q
one step in the direction of the arrow Fig. 1,
causing the end f3 of the spring on the lever
E to be thrown to the left Fig. 1,—in this in-
stance one-eighth of the distance between one

and the next of the notches on the bar C,—
8o

and the next circle is drawn; the cam ¢ ro-
tated another step, and the third eircle is
drawn, and so on until the ecam has been ro-
tated through seven successive steps and the

‘seven required circles drawn, all of which will

be found within the limits of one of the

notehes of the bar C. The cam may now be

returned toits first point Fig. 1, and the slide
moved along one notech, when the penecil
point will be found in proper position to

sweep another circle outside of the one last

drawn, and separated therefrom by a distance
equal to that separating the several circles
previously drawn, further rotation of the cam
as beforé enabling a second series of seven
circles to be drawn outside of the first, and
forming a continuation of the first series. .
. The operation described illustratées.the use

75
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95

of the instrument and its capabilities for fine

Work, | | |

- I have herein shown as a convenient con-
struction, the cam provided with eight steps
adapted to draw eight lines with eight equal
spaces within thelimits of one of the notehes

of the bar C, but, if desired, the said cam may.

be.provided with a greater orless number of
notches, and graduated or spaced in any de-

I00

105

sired manner to adapt the instrument for any

particular elass of work. |
_ While I have deseribed the operation of
my improved instrument in connection with
the pencil and needle points, it is evident
that the pen may be substituted for the pen-
cil, or the member A may be reversed, or its
needle point employed in eonnection with the
point Bforspacing purposes, or the two work-
ing members may be otherwise shaped or
adapted to perform various classes of work
in which fine and accurate and defined grad-
uations are desired. | -

Fig. 7 shows the manner of connecting an
extension bar to the bar proper C shown in
Kig. 1, the clamping and locking device be-
ing substantially the same as that employed
to attach theworking member A and the pen
to the bar, the opposite end of the extension
piece being. provided with a mortise and
shoulders like the bar C for the adjustment
of other bars or working members. |

I have herein shown and deseribed my in-

‘vention in connection with an instrument

commonly known and understood by all, but

‘my invention is not restricted to the use of

construction shown, for it is evident the same
may be varied in many ways without depart-

11O
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ing froin the spirit and scope of theinvention
as claimed, _ '
I prefer to employ a rotating step cam for
the fine adjustment of the working members,
but the step may be omitted if desired, and
the graduations upon the disk, or otherwise,
be depended upon to determine the several
positions of the cam. | |
The spring 7 from the offset ¢® in the lever
to the end 73, in effect, constitutes a part of
the lever itself, and may be so made if de-
sired, it being herein shown as made integral
with the spring portion ffor the sake of con-
venience of construction and adjustment.
The term “cam” as employed in the claims,
includes-any device havinga gradually rising

surface which acts upon its co-operating mem-

ber to vary the position of one.of the working
members with relation to the other. |

I claim— | |

1. In an instrament of the class described,

the combination with .a notched bar to which |

one working member is attached, of a slide
freely movable on said bar and carrying the
other working member,a detenton said slide,

andaspringtoenableit to automatically enter |
and leave sucecessive notches in :said baras
said slide is moved in either direetion, to.
thereby indicate definitelengths of movement |

on said bar, and independent clamping de-
vices to c¢lamp the slide in adjusted position
determined by said detent, substantially as
described. |

2. In an instrument of the class deseribed,
the combination with a bar having a series.of

centering V-shaped notchesat itsedge,and-an
attached working member, of aslide mounted |

on said bar and carrying another working
member, a spring controlled centering detent
on said slide adapted to automatically enter
and leave successive notches and center the
slide with relation thereto,and meanstoclamp
the said slidein adjusted position determined
by the detent, substantially as desecribed.

3. In an instrument of the class described, a
bar provided with a beveled edge, a working
member attached thereto, combined with a
slide embracing said bar,a clamping member
and means to force the same against the said
beveled edge, the latter acting to move said
clamping member laterally against said slide
to therebyv retain said slide firmly inadjusted
position on said bar, substantially as de-
scribed. | ~ |

4, In an instrument of the class deseribed, a
bar beveled at both sides along its edge, a
working member attached thereto, a slide em-
bracing said bar and carrying another work-

ing member, two independentclamping mem-

bers arranged within said slideand acting re-
spectively upon the said beveled edges, and
means to force said clamping devices toward
said edge, whereby said beveled faces, enter-
ing between said clamping members act to
spread the latter laterally against the said
slidetoretainthelatter firmlyin position upon
the said bar, substantially as deseribed.

534,000
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5. Inaninstrument of the class described, a
notched bar,'and a working member attached
thereto, a -slide on said bar provided with &
detent co-operating with said notches, and a

working member carried by said slide, com-

bined with a clamping member held at one

end, its free end being adapted to be moved

toward that edge-of the said bar opposite said
notches; and means to force said clamping

ing away from the said bar to permit the lat-
ter to be tipped in the said slide and out of
engagement with said detent to enable the
bar to be moved through said slide, substan-
tially as described.

6. Inaninstrument of the class described, a
bar, a working member attached thereto, a

slide on-said barprovided with-another work-
ing member, a eclamping member acting
against:said bar, a pivoted actuator havinga

cam-shaped hub, and a spring interposed be-
tween the.said cam-shaped hub-and the said

15

members against :said edge, the free end of
said clamping member, when released, mov-

S0

90

clamping member to permit always a fallro-

tative movement of said actuator, and at the
same time create a yielding pressure upon

said clamping member, to operate, substan-

tially :as.described.
7. Inan instrument of the classdescribed, a
bar, a working member attached thereto; a

slide-adjustable on said bar, and carrying
the other working member;a lever fulerumed

on.said slide; a cam having a gradual rising

95

100

surface; -and ‘a spring to press the said lever

thereupon, movementof theeam varying the
relative positions of the:said working mem-
bers, to thereby effect adjustment-of the in-
strument, substantially as deseribed.

8, Inaninstrumentof the class described, a

bar, a working member attached thereto; a

slide adjustable on said bar; a lever, and a
working member moved thereby; and a rota-

| table volute eam to act upon and fuarnish

|

means to ‘vary the position of the said lever,
substantially as described

0. . In aninstrument of the class described, a
bar, a working member attached thereto; a
slide adjustable on said bar; an adjustable
working member mounted thereon; and a
step .cam to furnish means for varying the po-
sitions of said adjustable working member,

said step cam determining the various posi-

tions of adjustment, substantially as de-
seribed.

10. ‘An instrument of the class deseribed,
containing the following instrumentalities,
vizi—a bar, a working member fixedly at-
tached thereto, a slide on said bar provided
with a vertically extended handle, an adjust-
able working member on said slide, an ad-
justing lever to move said adjustable mem-
ber relatively to said fixed member, said ad-
justing lever being extended upwardly along
said handle to a convenient point thereon,
and means on said handle to move said lever
into one or another position, substantially as
described.

TO045
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11. An instrument of the class desecribed,
contammg the following 1nstrumentahtles
viz:—a bar, a working member fixedly at-

tached the1eto, a slide on said bar provided

with a vertically extended handle, and a sec-
ond adjustable working member carried by
sald slide, an adj ustmﬂ'lever to move said ad-
justable member on a,nd with relation to said

slide and thereby vary the relative positions

of the said working members, a fulcrum for

said lever, a spring to press the latter against |

y

| its fulerum, and an adj usting device forsaid

lever against which the latter is pressed by
sald spring, substantially as described.

“In testimony whereof I have signed my 15
name to this specification in the presence of
two subscribing witnesses.

ANALDO M ENGLISII

Witnesses:
FREDERICK L. EMERY,
AUGUSTA E. DEAN.
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