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To all whom it M®Y Goncern!

Be it known that I, (Cparnes B, THEWING, 2
citizen of the TTnited States, residing ‘1n
Philadelphia, Pennsylvania,

5 certain Tmprovements in (rraphic Recorders,
of which the following 18 2 specification.

This invention relates to improvements in
graphic recorders of the general type “con-
stituting the subject of 1wy former United

10 States Patent, Number 1,119,665, dated
December 1, 1914,

In instruments of this type employing an
ink carrying marking element oY needle
whose position relative to 2 chart or other

15 ¢heet with which the said needle cooperates
in forming the graphic pecord 18 determined
clectrically, as by the amount ot current
flowing through an associated electrical cir-
cuit, it has been cnstomary In periodically

20 renewing the supply of ink carried by the
needle to break the said associated cireuit,
thereby releasing the needle and permitting
it to return to a position of rest overlying
a suitable inked pad or reservoir from which

25 position 1t had originally been shifted by
the effect of the ftuencing current and
from which it is again shifted when ‘the
cireuit is re-made. This method under cer-
tain conditions of use of the instrument has

350 heen tound to have certain disadvantages,
and it is the object of the present invention

» to provide means for mechanically ghifting
the needle from the marking to the inlc re-
ceiving position against the foree of the

35 electrical influence and for it 1
the ink receiving position
renewing process. :

The mechanism by means of which the
desired object is offected, I have Mustrated

40 i the attached drawings, in which:

Figure 1,182 side elevation of sufficient of
an instrument to iNustrate the essential
features of MY invention; '

Fig. 2,18 2 plan view showing the velative

45 Jispositions of the needle, ink regervoir, and
chart cylinder, and ‘

Fig. 3,1s a vear clevation of the parts con-
stituting my present invention. ‘

With reference to the drawings, 1 indi-

50 cates a platform or other suitable support
upon which are mounted 1n cuitable bearings
in upright gtandards or brackets 2,2 and 3, 3,
spindles 4 and B, the azxes ot said spindles
being substantially parallel. Tach of the

55 gpindles 4 and 5 has 2 downwardly extend-

Juring the ink
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ing arm 6, to the lower ends of which is
pivotally socured o connecting rod 7, the said
pivotal tonnection of the rod with one of the
‘arms 6 being accomplished by means of a
longitudinal dot & in the said rod and a

~pin 9 upon the arm 6 extending through the

said slob, wheveby a limited amount of rela-
tive movement between the two arms 6 1s
permiitted. Tach of the spindles comprises
also an upwardly oxtending arm 10 having
ot the top a welght 11, while weighted ex-
tongions 12 and 13- extend ‘laterally and
respectively from the spindles 4 and 5 In
opposite directions. Suitably attached in the
present instance to the outer end of the ex-
“fension 12 and extending downwardly
through an aperture (5 in the platform 1 is
a rod 16 operat'ively'connected at its lower
extremity with the free end of a lever 17
which 18 pivotally secured at 18 to the
frame 19 of a lockvork mechanism, sal

clockwork mechanism including an inter-
mittently actuated cam Jise 20 adapted to
operate n conjunction with an extension 2

on the lever 17, which extension rests upor.
the periphery of the cam at the top thereof
to periodically olevate the said free end 0

the lever and thereafter permit it to drop to
a normal depressed position. The connec-
tion between the rodl 16 and lever 17 is

effected by means of an aperture 22 in the
said lever through which the gaid rod

projects, there being upon the rod a suitable
sollar or enlargement 23 against the under
side of which the lever bears when the latter

' elevated by action of the cam 20.
Extending forwardly over the platform

from a galyanometer 9% with which 1t is as-
sociated in the usual manner, 18 2 marking
olement or needle 91, the forward end of
the meedle being turned downwardly and
peing adapted to contact with 2 chart or
other sheet 28 supported in the present in-
gtance Upona eylinder 29 pevolyably mount-
ed adjacent the front of the platform, an

to vegister markings thereon, the said down-
purned end of the needle for the purpose of
<nid markings being adapted to carry in!

and to function in the manner of the point
of a pen. The needle is SO mounted that
normally the end thereot is elevated slightly
above the cylinder, and means of the usual
type is provided for depressing the said end
into contact with the chart, said means con~
sisting in the present instance of 2 rod 32
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Arm 36 thereon, anq’y

‘end of the

2

>xiending

, between and carried by spaced
rms A3,

33, upon a shatt 34, which latter
mounted jn guitable bearings in upright
standards 35, 35, upon the platform 1. The
shaft 34 ig operatively connected through an
1 rock lever 87 which
s pivotally attached at 18 0 the clock
frame 19 with o cam dise 39 actnated by the
said clock

IR
:
[

mechanism, said eam acting to

termittently oscillate the shaft 84, Tpe
rod 82 overlies the needle 97 ang acdapted

with the oscillation of the shaft 34 to alter.
nately depress the end of the needle, thereby
bringing it into contact with the chart, and
to permit the yetyrn of the needle to the
normal  elevated position.  The vertical
movement of the aned of the needle may he
provided for eithey in the flexibility “and
vesiliency of, or ip the mounting of the
needle, .
The needle 97 ig adapted also to oscillate
in a subst;mtiaﬂ_y horizontal plane, and ag
the extreme right-hand side of the cylinder

29 1sa suitable ink FeSerVolr or pad 40 sup-
any other por-

Dorted by the platfom, 1or
tion of the fvad frame of the instrument,
said pad overlying the ¢ylinder being posi-
toned to dirvect]y underlie the down-turned
needie when the latter is swung
to an extreme position in that direction,
The same depressing meang employed for
bringing the ncedle into contact with the
chart ig employed in the present instance
to carry the eni] of the needle downa rdly
into the said reservoir 4(), Stops 41, 41, at
the ends of the arms 33 arve adapted to limit
the lateral movement of the needlo,

Extending downwardly from the rod 7
IS o pin 49) gaid pin being adapted, when
the rod 7 ig shifted in the manner previ-
ously deseribed aneg in the direstion of the
arrow, Fie, 1 ¢ engage the said needle and
therely to ghift it into a position stich that
the marking end oyverlipg the reservoir 40,
Stops 43, 43, extending from one of the
standards 2, Tie one on each side of the arm
G and Hmit the movement of the 1od 7, any
eRCess movement of the spindle 4 beyond
the Thnits thyg established being provided
for in the loose comnection §—9 breviously
described.

The operation of the device ig ng follows:
The marking position of the needle 97 ig

determined by the amount of current in
the ealvanomatar 925, and at certain specified
o

wervals of time the needle ig brought into

contact with the clyypt in the gpecified man-
ner. Sinee the cvlinder 29 g rotated by
suid clock mechanism ot , given known gy
culay velocity, o diagram may thus be g).-

wined giving an accurate record of the vy

riabions of the cwrrent in the galvanometer

over any desired peripd of time. Betieen
the successive markings upon the chart, the

needle, in the manner described, ig

shifted

1,418,183

into the ink receiving position, ig depressed
to recelve the ink, and 1g retorned by the ae-
tion of the galvanometer tg the recording
position. Tt will he noted that the shifting

of the needle g effected apninst the action
of the galvanometer, yn that accordingly

e 8000 g veleased the needle assumes {he
recording position.

In the present instance the needle i pe-
inked gfter each marking. |t it will be
enderstood that the re-inking operation may
e effocted by proper adjustment gt any de-
sived interval op whenever required,

I elaim ;

1. In g graphic recorder, the combing.
tion of o 1'(3('01'(’1-1'eceiVin;r element, o mayk.
ing element, electyjey] eang normaily (Je-
termining the Position of gyl marking «fp.
ment velative {o t)e receiving element, oyl
mechanical means for shifting the marking
element to 4 specified position against the
force exerted thereupon by the gnig norm:]
position—detel'min1'1151 menns,

2. Tn g graphic recorder, the combination
of a l’ecoi'd-re('eiving,z; elemeng, 4 mariking
element, electrieal meuns tending to cop.
trol the movement of said marking eloment
and normally determining )0 position
thercof relative to the recetving element, an
Mechanically artuated means for shifting
the marking element, 1o A predelermined po-
sition against he Torce exerte( thereon |y
said electrieqg] tHeans and therenfter yal eas-
me said element to permit 4 refiun move-
ment thereof by said electrieat controlling
menns,

3. Tna eraphic recorder, the combination
of a 1'e(:m'd—1'eceiVin‘,g" element, o container,
a  marking element, electricity actbuated
means tending to yetnin the marking ele-

ment in a yosition over the saig receiving

element, mechanieal megng for periodically
shifting the marking element to a position
over the container agnst the foree of sai(
retaining means, and meany for depz'essin;r
the marking element ¢ effect contaet thereo !
with the recelving element and entrance
thereby of a3 d container,

‘he combination na graphie recordar
of a chart; ap Instrument having o stylng
for making sai chart; a source of ink fop
said stylus: and mechanism fop pertodically
moving -the stylus to the il Source against
the deflecting force of said mstrament,

5. The combination in graphic vecopday
ol a chart; an mstrument having 4 stylug:
& osouree of inle for gyig stylus: mechanigm
for periodica Uy moving ¢he stylus indepen:d.
ently of the mstrument ¢, cause it to npl
the chart ot predetermine] times: with a
device for moving the stylus againgt 1,0 de-

fiecting force of the instrument mto a posi-
tion to canss 1t to receive mk from said

source when it is acted on by said nechanism
at other predetermine times, '
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6. The combination in 2 graphic recorder
of a chart; an instrument having an oscil-
latory stylus for marking said chart; 2
cource of ink mounted adjacent the path of
movement of said stylus; a device for pe-
siodically depressing the stylus out of its
normal path of movement to cause it- to
mark the chart when it is adjacent the same;
and antomatic mechanism for periodically
moving the stylus against the force exerted
by the instrument, ihto such a position that
the succeeding operation of the depressing

mechanism will cause 1t to receive ink from
the ink source.

7. The combination in 2 graphic recorder
of a chart; a movable stylus; a source of ink
for the stylus; an instrument connected to
move the stylus adjacent the chart; a device
operative to move the stylus adjacent the ink
gource and in opposition to the instrument;
and an intermittently acting device opera-
tive on the stylus to cause it to engage the
chart at certain times and to be moved into
a position to receive ink from the source at
other times. ‘

8. The combination in a graphic recorder
of a chart; a stylus for marking said chart;
o source of nk ad] acent the chart; an instru-
ment operative on the stylus to deflect the

8

same over the chart; means for forcibly
deflecting the stylus while the instrument
is operative upon it, into a position immedi-
ately adjacent the ink source; with means
for periodically actuating the stylus to cause
it to engage the chart at certain times and
to engage the ink source at other times.

9. The combination in a graphic recorder
of an instrument having an oscillatory sty-
lus; a chart; an ink source for the stylus;
time controlled mechanism operative on the
stylus for forcibly moving it to 2 position
adjacent the ink source at predetermined in-
tervals; and other time -controlled mecha-
nism for periodically moving the stylus into
position to engage either the chart or re-
ceive ink from the stylus.

10.. The combination in a graphic recorder
of a chartjan instrument having a stylus;
a réciprocatory bar connected to the stylus;
time controlled mechanism for periodically
actuating said bar against the action of the
instrument to move the stylus into a pre-
determined position; with means for peri-
odically deflecting gaid stylus when it 1s n
said position and lso when it is adjacent
said chart.
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