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Specification of Letters Patent.
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Application filed March 30,1903, Serial No, 160,135.

To all whom it may concern: _
Be it known that I, Ermmu TroMsON, a
citizen of the' United States, residing at

‘Swampscott, in the county of Hssex, State of

Massachusetts, have invented certain new
and useful Improvements in Curve-Drawing
Instruments, of which the following is a
specification. -

The object of my invention is to improve
the construction of instruments in which a
record is obtained showing the different
values of a variable quantity.

More particularly, my invention relates to
an Instrument in which this record is ob-
tained by marks made on a progressively-
moving record-surface. In the particular
instrument which I have hereinafter de-
scribed in detail a movable record-surface is
placed in proximity to but normeally out of
engagement with a marking element carried
by the movable member of an electric meter.
At intervals the marking element and record-
surface engage to make an impression upon
the surface. Heretofore instruments of this
chdracter have been constructed with the
movable element constituted to move in a
plane parallel to the surface upon which the

- marks are to be made. When the indicating
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element is pivoted and moves angularly to
indicate different values of the variable quan-
tity, the result is that unless the surface is
especially ruled the different positions of the

marks, corresponding ‘to different values of

the variable quantity, do not have the proper
time indication. T have found that this can
be avoided by causing the paper to travel
along the surface of a cylinder having its axis
coincident with the axis about which the
pointer oscillates. ’

My invention also embodies other novel
features of construction and arrangement to
be more particularly hereinafter pointed out

-in the claims annexed to and forming a part

of this specification. .

“For a better understanding of my inven-
tion reference may be had to the accom-
‘panying drawings, in which I have illustrated
embodiments of my invention.

In the drawings, Figure 1 is a front eleva-
tion. Fig. 2is a plan. Fig. 3 is a side ele-
vation, partly in section. Fig. 4 is an en-
larged view showing a detail of construction.
Fig. 5 is a side elevation illustrating a modifi-

: support 1.

cation, and Fig. 6 is & diagram lustrating
the arrangements of the circuits.

In the construction which I have illus-
trated in the drawings the various mechan-
isms are mounted upon & vertical board or
In the construction illustrated
in Kigs. 1 to 4, inclusive, of the drawings a
permanent magnet 2 is placed on the front
side of the support 1. The magnet 2 con-
sists of four horseshoe-shaped pieces of
metal arranged as clearly shown in Figs. 1
and 2 of the drawings.* To the outer ends of
these horseshoe-shaped pieces are secured
pole-pieces 3. The pole-faces are cylindrical,
as shown in'Fig. 2. In the space between
the pole-faces is secured a cylindrical body of
magnetic material 4 by means of screws 5,
passing through bars orplates 6, which in turn
are secured to the sides of the pole-pieces 3.
A coil 7 forms the movable element of the in-

strument, which in the present instance is

designed to be acwvoltmeter. The coil 7 is
rectangular in shape and surrounds the cy-
lindrical body 4. The coil 7 is pivotally sup-
ported by & bar 8, carried by the'front pair of
bars 6. The ends of the bar 8 are bent at
right angles to the body of the bar and carTy
screws 9 In line with the axis of the cylin-
drical body 4. The screws 9 are formed with
bearings in their ends, in which trunnions 10,
carried by the coil 7, are supported in
alinement with the axis of the cylinder 4.
One or more spiral springs 11, each having
one of its ends secured to the lower trunnion
10 and the other to an adjustable post 12,
carried by the bar 8, exert a yielding torque,
normally tending to hold the coil at one limit
of its movement. Current passes to the coil
7 from insulated contacts 18 through flexible
conductors 14. The upper trunnion 10 car-
riés an arm 15, having a telescopic section 16
at its outer end. A spring 17 normally holds
the section 16 extended. v
A support 18, carried ,by the base 1, has
mounted upon it a pair of substantially ver-
tical flexible metallic arms 19. The arms 19
carry at their upper ends a cylindrical platen
20. The cylindrical platen 20 has its axis
substantially coincident with the axis of os-
cillation of the coil 7 and is placed so that the
outer end of the arm 15 swings in front of its
middle portion, the platen being normally

- out of engagement with it.
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Curved guides 21 and 22 and a scale 20’

~ are placed on the front side of the platen.

Io

£5

The guide 21 is placed at the top of the platen
20 and consists of a rod or wire curved con-
centrically with the platen and separated
therefrom at a distance sufficient to allow the
record sheet or strip of paper 23 to pass read-
ily between the platen and the guide.” The
guide 22 consists of a strip of sheet metal
also curved concentrically with the platen
and having its edges turned over to form
channels, as indicated at 23’." The strip 22
is cut away between its edges in front of the
path of the end of the arm 15. The scale 20’
1s ‘placed immediately above the guide 22.
The scale 20’ and the gtide 22 are also spaced
away from the platen sufficiently to allow the
record-strip to pass between them and the

- platen.
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* transfer-ribbon 29, such as the ink-ribbon"
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The record-strip 23 is fed from a supply-
roll 25, pivotally mounted in supports 26,
carried by the base 1,in front of the platen 20
and behind the guides 21 and 22." A feed-
roll 27, which may be sanded or otherwise
roughened, if desired, codperates with an
idler 28 to feed the strip along the platen. A

-employed in type-writers, is fed along the
face of the platen in front of the record-sheet,
being positioned by the overturned edges of
the guide 22. This ribbon is wound upen

the power-actuated feed-roll 30 from the
idleroll 31. These rolls are carried by brack-

ets which extend from the board 1.°

The support 18,inaddition to carrying the
platen-supporting arms 19, forrrs the yoke
connecting the two vertical cores of an elec-
tromagnet 34. The armature.codperating
with: this electromagnet is pivoted at 36 and
eurries a pair of arms 37.  The arms 37 carry
‘at, their outer ends a pair of antifriction-rolls

"38, which bear against the back side of the
The ends of the arms 37 are bent

platen 20.
so that the rolls bear perpendicularly against
the platen. The arms 37, however, do not
extend perpendicularly to the support 1, but
are inclined upward somewhat. When the

- armature 35 is attracted by the electromag-

50

net 34, the arms 37 swinging downward act
as cams to force the platen 20 away from the
support.
produced is sufficient to cause the end 16 of
the arm 15 to bear against the transfer-rib-
bon 29 and make an impression upon the
record-sheet carriéd by the platen. When

= -the arm ature is released, the resiliency of the

arirs 19 is sufficient to'move the platen back
far enough so that.the pointer is entirely dis-

- engaged from the transfer-ribbon, and hence

6o
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there is no friction between the record-sheet
or the transfer-ribbon and the end of the arm
15. By making the arm 15 extensible, as

hereinbefore described; it is not necessary to .

obtain the fineness of gdjustment or the ac-

curacy in curving of the platen 20 which

The ‘movement of the platen thus-

839,436

would otherwise be necessary and which
would- be difficult to obtain. The upward
movement of the armature 35 is limited by
its engagement with an adjustable screw 39,
carried by a bracket 40, extending from the
base 1.

The armature 35 has pivoted to it a de-
pending arm 41. The other end of the arm
41 is adjustably connected to an arm 42, piv-
oted on the shaft 43, and forms a link for os-
cillating it.

gages- with ratchet-teeth upon a disk 46,
keyed to a shaft 43. As a result of this con-
struction every upward movement of the ar-
mature 35 causes the disk 46 to be rotated
one or more teeth, depending upon the angu-
lar movement given to the arm 42 by the link

41. The amount of this movement can be

adjusted by varying the distance of the point
of connection of the arms 41 and 42 from the
shaft 43. The shaft 43 carries a small gear
48 which eshes with a gear 49, keyed to a
shaft 50, upon which the feed-roll 27 is se-
cured. - The shaft 43 also carries a worm 51,
which meshes ' with a gear 52 an a shaft 53,
which carries at its upper end the transfer-
ribbon feed-roll 30. S

Mounted above the electromagnets 34 is an
electromagnet 54, having its cores extending
perpendicularly from the base 1. The arma-

An’ extension 44 from the arm .
42 carries a spring-pressed pawl 45, which en- -
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ture 55 of this electromagnet is pivoted at 56 °

to brackets 57, which extend from the base.
‘The armature has at its ends a pair of bent
arms 58 and 59, which extend downward to
points adjacent the front face of the platen
20. These arms carry at their lower ends de-
vices which bear against the transfer-ribbon
and make an impression upon the record-
sheet whenever the armature is attracted by
the electromagnet. The device carried by
the arm 59 consists of a simple needle-point

60, adapted to make dots upon the record-

sheet whenever it contacts with the transfer-
ribbon. The arm 59 also acts as a stop
against which the end 16 of the arm 15 abuts
to limit the movement of the coil 7 under the
action of the springs 11. .'

The indicating device carried by the lower
end of the arm 58 comprises a disk 61, having
upon its periphery a plurality of character-
carrying studs 62.

plate 64, which is screw-connected to the arm
58. A ratchet-disk 65 is rigidly connected to

ried by the plate 64, engages with the teeth of
the ratchet-disk 65 and prevents rotation of
the disk in one direction. An arm 67, also
pivotally mounted on the post 63, carries a
spring-pressed pawl 68, which engages with
the disk 65. A stud 69, carried by the arm
67, engages with the walls of -2 slot in a
bracket 70, mounted upon the top of the field-
magnets 2. It will readily be understood
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The disk 61 is rotatably
‘t mounted upon a post 63, rigidly mounted in a

120 .

the disk 61. A spring-pressed pawl 66, car- -

125

130



839,436

from an inspection of Fig. 4 that when the
ends of the arm 58 move in the direction of
the arrow shown in Fig. 4 the disk 61 will
move into the position indicated by the dot-
5 ted circle. This movement will not produce
any rotation of the disk 61 relative to the
plate 64. There will be, however, a relative
rotation between the disk 61 and the arm 67,
the pawl 68 yielding to allow this movement.
to As the arm 58 moves back into the position
shown in Fig. 4, however, the pawl 68 pre-
vents any relative rotation between arm 67
and the ratchet-disk 65, and a rotation be-
tween the disk 65 and the arm 64 will take
15 place. As a vesult of this constriction a
‘movement of the arm 58 produced by the at-

traction and subsequent release of the arma- -

ture 55 will move one character-carrying stud

62 against the transfer-ribbon 29 "and will

zo move the disk in such position that the sub-

sequent movement of the arm 58 will cause

another character-carrying stud to be forced
against the ribbon. , '

- On the back of the board 1 is mounted a

75 clock mechanism, the function of which is to

- close circuits at "~ predetermined . intervals

through the electromagnets 34 and 54. In

the- construction which I have shown the

shaft 71 is adapted to make a complete revo-

30 lution every minute and carries at one end a

+ disk from which extend four studs 72. The

studs 72 successively engage a flexible brush

74 and force it into contact with a brush 73

four times for every revolution of the shaft,

35 71. The minute-hand 75, turning in front of

the dial 75’, engages an arm 77, secured on

the end of a shaft 78, and oscillates it once

every revolution—that is to say, once every

hour. Anarm79, also carried by the shaft 78,

10 is moved by the engagement of the hand 75

with the arm 77 in such a manner as to oseil-

!ate a pivoted contact. member 80 and force it
into engagement with a brush 82, forming an
electrical connection between the contacts 81

45 and the brush 82. A spiral spring 78’, hav-
m%‘ one end secured to the clock-dial and the

- other end secured to the shaft 78, normally
holds the arm 79 up so that the contact 81

- does not engage the brush 82. The brushes
50 73 and 82 may be slitted, as shown, and the

brush 74 and contact member 80 provided.

with small contact-bars 74’ and 80’, respec-
tively, if desired, in order to improve the con-
tact obtained between the brushes 73 74 and

55 between the contact member 80 and brush 82
Referring to the diagram in Fig. 6, 83 and

84 are supply-lines a record of the potential
between which it is desired to obtain. Lines

85 and 86 connect the lines 83 and 84, respec-

60 tively, with the terminal contact-points 87
‘and 88. Lines 89 and 90 carry current from
these points to the movable ¢oil 7. A suit-
able resistance 91 is included in the line 90.

A line 92, extending from the contact-point

65 88 to the movable contact 80 and a line 93,

3

connects the contact-point 82 through the
coils 54 and a suitable resistance 94 to the
contact 87.  A'line 95 extends from the.con-
tact-point 88 to the brush 74. A line 96 ex-
tends from the brush 73 through the coils 34
and a suitable resistance 95’ to the contact-
point 87. ' '
The operation of my device, which will be
readily understood from the previous de-
scription, is as follows: As the shaft 71 of the
clock mechanism rotates one of the studs 72
establishes an electrical connection between
the brushes 73 and 74. This energizes the
coils 34, whereupon the armature 35 is drawn
downward. This moves the rolls 38 down-

70
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ward and outward against the platen 20,

moving it inward, so that the end 16 of the
pointer 15 presses against the transfer-ribbon
and makes an impression upon the record-
sheet. As soen as the connection between
the brushes 73 and 74 is broken the armature
35 moves upward and the platen 20 moves
back to the original position. .The pointer
15 1s then free to move without any frictional
engagement between it and the record-rib-
bon. The upward movement of the arma-
ture 35 causes the shaft 43 to be rotated.
This causes the feed-roll 27 to advance the
record-sheet a predetermined amount. It
also causes the shaft 53 to rotate, and thus
advance the transfer-ribbon. At intervals
of one hour the minute-hand 75 establishes
an electrical connection between the brushes
80 and 82, whereupon the electromagnet 54
is energized. This causes the indicating-
point 60 to.engage the ribbon-strip at one
edge and one of the character-bearing studs
62 to engage the record-strip at the other
edge. If the electromagnet 54 is to be en-
ergized once every hour, the studs 62 will
preferably be twelve in number and will be

85
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numbered consecutively from ‘17 to ‘127 .

and if properly set will mark the hour at
which eﬁactromagnet 54 is energized. =

With an instrument constructed in. the
manner described the angular movement of
the pointer 15 will be substantially propor-
tional to the amount of current carried by
the coil 7 and it will not benecessary to rule

-any scale-lines upon the record-strip.. Where

the movement of the pointer is not propor-

tional to the quantity to be measured, it will -

of course be necessary to mark the record-
strips correspondingly. . .
In the construction shown in Fig. 5 a modi-

fied-form of my invention is illustrated. In.

1Ic

£15
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this embodiment of my invention a bracket -

or supporting-frame 96 extends from the sup-

port 1 and carries at its outer end an annular .

-mass 97 of magnetic material, such as soft

iron. . A fixed coil 98, which may or may not

+have a core of magnetic material, is placed

125

within the annular mass 97. A movable

coil 99, having trunnions 100 and 101, pivot-
ed between bearing-screws 102 and 103, car-

130
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ried by extensions of the frame 96, embraces
the co1l 98 and turns within the annular mass
97. .One or more springs 104, each secured
at one end to the trunnion 100 and at the
other end to an adjustable post 105, carried
by the bracket which supports the bearing-
screw 103, normally hold the movable coil at
one limit of its movemient. A suitable coun-
terbalanced arm 106, carried by the trunnion
101, has a looped outer end which swings in
front of the record-bearing cylindrical platen
107. A member 108, pivoted at 109 to the
arm 106 between the sides of the loop, car-
ries intermediate its ends a perpendicularly-
projecting arm 108’. This projecting arm
passes through the outer end of the loop,
forming the free end of the arm 106. A heli-
eal spring surrounding the arm 108’ and ex-
tending between the member 108 and the
end of the arm 106 normally holds the arm
108’ out of engagement with the record-sur-
face traveling in front of the platen 107.
The marking element 108 carries at its up-
per end an antifriction-roll 111. A solenoid

112, corresponding in function to the elec-
- tromagnet 34, hereinbefore described, is car--
ried by a bracket 113, extending upward.
“from the annular mass 97. The core 114 of

the solenoid 112 is in alinement with the
axis of the coil 7 and carries at its lower end
a.conical cam-surface 115, which is in a posi-
tion to engage the antifriction-roll 111 when
the ' solenoid is energized. Normally - the

* core of the coil of the solenoid is held upward

40

out of engagement with theToll 111 by a suit- |

able spring. - Guides 116 and 117 prevent ro-

‘tation of the core 114. In the operation of

this form of my invention the record-strip is
fed along the front of the platen 107 by any
suitable mechanism. At intervals the time

- mechanism, which may be the same as that

- ‘hereinbefore described, energizes the electro-

45

magnet 112.. This causes the core 114 to

move downward and force the marking-point .

outward. ' The conical shape of the cam 115
allows this engagement to take place regard-
less of the position which the arm 106 may

" assume under the influence of & current pass-

'50

ing through the coils 99 and 98. The coils
98 and 99 may be traversed by the same cur-
rent, in which case the movement of the arm.
106 will be proportional to the square of the

' current passing through the coils, or the coil
- 98 may be connected to some souree of con-

785

6o

stant potential; in which case the movement

-of the arm 106. will be directly proportional.

to-the current passing through the coil 99.

While I have described my invention as
embodied in a voltmeter in both of the forms
illustrated, it will of course be understood
that the invention may readily be embodied

in other electrical measuring instruments-or.

in curve-drawing instruments which do not
record the variations of electrical quantities.

839,436

What I claim as new, and desire to secure
by Letters Patent of the United States, is—
1. In combination, a marking element

' swinging about an axis, means for moving a

65

record-surface parallel to said axis, and -

means for moving said surface mto and out
of engagement with said marking element at
regular intervals. '

2. In combination, a. marking element

movable about an axis, and means for mov-
ing a record-surface along the surface of a
cylinder iz a direction parallel to its axis, the
axis. of the .cylinder and the axis of move-
ment of the marking element being coinci-
dent. .

3. In combination, a marking element
swinging about an axis, means for moving a
record-surface along the surface of a cylinder
and parallel to its axis, the axis of the cylin-

~der and the axis of movement of the movable
‘element being coincident, and automatic

means for causing an intermittent engage-

70
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ment between the marking element and the -

record-surface. ’ :
- 4. Incombination, a movable marking ele-

.ment, means for supporting a record-surface
normally out of engagemeat with said mark-

g element, means independent of the move-
ments of the marking element for moving
said record-surface toward the marking ele-
ment to make a record, and means for mov-

/ing said record-surface transversely to said
-marking element after the making of such a

tecord. -

5. Incombination, a movable marking ele-
ment, meansfor supporting a movable record-
surface in proximity to said element, a time
mechanism, and means set in motion by but
actuated independently of said time mechan-
ism for moving the record-surface against the
marking element to make an impression and

‘for advaneing the recqrd-surface.

6. In combination, a marking element

‘mojé;blg -abeut an axis, a cylindrical platen
having its aXis substantially coincident with

the axis of movement of the marking ele-
ment, and mechanism for intermittently
moving the platen toward and away from the

- axis of movement of the movable element at

regular intervals. : o .

7. Ia combination, a marking element
movable in a plane, means for supporting a
record-surface. perpendicular to said plane
and normally out of engagement with said
marking element,. and automatic means for
causing engagement between. said marking

imtervals. -

Q0
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-element and-said record-surface at regular

8..In combination, a ‘marking elenient, "

means for supporting a record-surface nor-
mally out of engagement with said marking

-element, and automatic means for intermit-
| tently forcing said record-surface into en-

gagement with said element at regular inter-
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vals, said marking element comprising a piv-

oted pointer made up of two sections, one of
sald sections being telescoped within the
other, and a spring for normally holding said
sections extended. - o

9. In combination, a pivoted marking ele-
ment swinging in a plane, means for support-
ing a record-surface substantially perpendic-
ular to said plane, and automatic means for
causing an intermittent regular engagement
between said marking element and said sur-
face, said marking element being made in
sections capable of being forced together by
presssure against its marking end.

. 10. In combination, a pivoted marking
element swinging in a plane, means for sup-
porting a surface to be marked substantially
perpendicular to said plane, said marking ele-
ment being compressible in a radial direction ,
and automatic means for causing an_inter-
mittent and regular engagement between
said marking element and said surface.

11. In combination, an electromagnet
comprising a core, a base and a pivoted ar-
mature, a platen flexibly connected to said
base, and connections between said arma-
ture and said platen for moving said platen
whenever the electromagnet is energized.

12. In combination, a platen mounted on
a pair of arms, the resiliency of said arms
tending to hold the platen in one position, an
electromagnét having.its core or cores sub-
stantially paralle] to said arms, and a piv-
oted armature for said electromagnet for en-
gaging the platen and moving 1t outward
against the resiliency of the arms when the
electromagnet is energized. :

13. In combination, a movable marking
element, means for supporting a record-sur-
face, a time mechanism, circuit-closers, a
pair of electromagnets, means actuated by
said time mechanism for closing a circuit at
comparatively short intervals through one of
sald electromagnets, mechanism actuated by

such electromagnet for causing engagement

between the record-surface and the marking
element to take. place and for causing the
record-surface to.be advanced whenever the
circuit through said magnet is opened and
closed, means actuated by the time mechan-
ism for closing the circuit of the other of said
magnets at somewhat longer intervals, and
means actuated by said second magnet for
causing an impression to be made upon said
record-surface indicating the time at which
said impression was made.

14. In combination, & movable meter ele-

ment, a member having a to-and-fro move-

6o
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ment, and means codperating with said meni-
ber for moving a record-surface in one direc-
tion upon one movement of the movable
member and for moving the record-surface in
a direction- at an angle to said first-men-
tioned direction uponr a movement of the

movable member in the opposite direction.

15. In combination, a marking element
movable in a plane, means for supporting a
record-surface perpendicular to said plane
and normally out of engagement with said
element, and automatic means for caysing an
engagement to be made between said mark-
ing element and said surface and for moying

.said surface perpendicularly to said plane

after said engagement.

16. In combination, a marking element
movable in a plane, means for supporting a
record-surface perpendicular to said plane
and normally out of engagement with said
marking element, means for moving said
record-surface in a direction parallel to said
plane to cause an engagement to be made be-
tween said marking element and said surface,
and means for moving the record-surface in a
direction perpendicular to said plane after
said engagement.

17. In combination, a movable element, a
rotatable member carried thereby, means
carried by the element for preventing rota-
tion of the element in one direction, a sta-
tionary support, another movable element
pivotally connected to the first-mentioned
element and loosely connected to the sta-

S
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tionary support so that a movement of the .

movable element causes a relative rotation
between the two elements, and means for
preventing relative rotation in one direction
between the second element and the rota-
table member,

18. In combination, an element having a
to-and-fro motion, a rotatable member
mounted thereon, a ratchet carried by the
rotatable member, a pawl carried by the
movable element, the ratchet and the pawl
codperating to prevent rotation of the rota-
table member in one direction, a second ele-
ment pivoted to the movable element and
movably connected to a fixed support, and a
pawl carried by the second element which
engages with the ratchet carried by the rota-
table member whereby a to-and-fro move-
ment of the first-mentioned element causes
a rotation of the movable member.

19. In combination, & marking element
movable about an axis, and means for mov-
ing a record-surface continuously in one di-
rection along the surface of a cylinder in a
direction parallel to its axis, the axis of the
cylinder and the axis of the movement of the
marking element being coincident.

20. In combination, a marking element

pivoted to turn about an axis, means for sup-
porting a record-surface substantially cylin-
drical about said axis, mechanism for caus-
mg a regular relative to-and-fro movement
of said axis and record-surface, and mechan-
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ism for moving said record-surface parallel to

$aid axis.

.21. In combination, a marking element
pivoted to turn about an axis, means for §uﬁ)—
porting the marking-surface substantia y
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cylindrical with respect to said ax:ls mechan- | In witness whereof I have hereunto set my -
ism for.producing a relative regular to-and-

is gar © rogular . hand this 23d day of March, 1903.
o movement of the marking-surface and ! ,
the marking element in a direction substan- l ELIHU THOMSON.

‘5 tially transverse to said axis, and mechanism Wltnesses

for moving the: record-surface in a direction Ducarp McK. McKILLOP
substantially parallel to said axis. ' | ROBERT SHAND



