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GEORGE ARTHUR GOODSON, OF MINNEAPOLIS, MINNESOTA.

COMP'OSING-MACHINE FOR TYPE CASTING-AND SETTING MACHINES.

| SPECIFICATION formmg vart of Letters I’atent No 606 007 da,ted J une 21 1898.
Aeehemtmn ﬁled September 27 1897, Seri'ﬂ No, 653 168; (Ne medel) |

1o all whom it may GO?@G@? T -

Be it known that], GEORGE ARTHUR (O0D-
SON, a subject of the Queen of Great Britain,
residingat Minneapolis, in the county of IIen-
nepin and State of Minnesota, have invented

certain new and useful Impr ovements i in Com-
posing-Machines for Type Casting and Set-
ting Machines; and I do hereby declare the

| followm oto bea full, clear, and exact descrip-

10

15

tion of the mventlon such as will enable oth-
ers skilled in the art to which 1t appelta,ms to
malke and use the same.

My invention relates to composmn‘ Ima-
chines for type casting and setting machines,

and has for 1ts especml object to p10V1de a

- composing-machine adapted to the i Improved

20

30

40 ¢

type casting and setting machine which is dis-

closed in my eompamon application, filed of
even date herewith, Serial No. 653,167.

-In what is known as the ¢ Goodson ”? system

for the production of justified lines of indi-
vidual type the type casting and setting ma-
chine operates automatically under the con-
trol of a perforated representative stri ip. The
sald strip is produced by a composing o-MA-
chine, which in turn involves the codperation
of a tvpe -writer, a differential letter-space in-
dicator, and a perforator. The type produced
are of the self-spacing variety, measurable on

the unit principle of face cmd the point prin-
. ¢iple of body.

The general 1el&t10118 of the composing- ma-
chine and the type casting and setting ma-
ehme are disclosed in my British Patenb No.

3,684 of 1894. The type casting and setting
m&ehine in its original form is disclosed in

my United States Patent No. 530,481, of

December 4, 189+. The original composing
mechanism 1s disclosed in my pending appli-
cation, Serial No. 493,115, filed December 8,
1893. My improved foed for the-strip on tho
periorator is diselosed in my pending United
States application, Serial No. 620,612, filed

January 25, 1897, and my improved letter-

sSpace indicator is disclosed in my pending
United States application, Serial No. 620,615,
filed January 235, 1897, and allowed Aprﬂ ()
1897. The meehmmsms disclosed in my smd
two applications filed January 25, 1897, as far
as they go are identical with the Couespond-
ing meehamsms disclosed in this application.
In the Goodson type casting and setting

‘erly setting the same for the ]J(-}‘Kt: line.

| machine the matrices are arran ged on the ma-

trix-block in rows in two directions on a bi-
factored principle .to permit the block to be
brought into casting position for any given
matrix by a two-way movement of the bloek,

Otherwise stated, there are ten rows of ten

matriceseach. Thematricesarealsogrouped
accordmn to size of face, or, otherwise stated

‘any given rowin one dir 60131011 on the m&trn
‘has matrwes all of a common size.

There are
several rows with matrices of the same size.
The matrix-block is intercepted by two series
of stops, operated by corresponding magnets,

for positioning the matrix-block as 1*equ1red |

to cast the desired type. Nine magnets an-
swer for each series, because the tenth stop

in each series may be a stationary stop, as it
‘measures the extreme movement of the ma-

trix-block in each direction. The mold-plun-
ger is variably intercepted by a series of six
stope corresponding to the different sizes of
type-face, including quads as type, and four

of these stops are 0pelated by magnets which

are connected up in series Wlt]l the corre-
sponding row-selecting stop-magnets of the
matrix-block. At word-spaces the matrix-
block assumes its extreme positions in each
direction, and the connections to the proper
mold-plunger magnets are inade through a
justifier, which is e,dnpted to be mebly set
to ploduee quads of the required sizes to jus-
tify the line. Afteralineis castthe castline
must be delivered to the galley, and this is
done by devices operated by a normally-idle

by a suitable clutch under the control of an

electric trip. When started, this normally-.
1dle cam delivers the line of type last cast

and moves the parts of the justifier which re-
quire to be set into an extreme or initial po-

sition against suitable retracting-springs and

then releases the said parts, thereby permit-

ting the same to be var mbly mtelcepted by

suuable stops, operated by magnets, for prop-

of these electric devices are controlled by the
perforated strip, which cooperates for that
purpose with a bank of twenty thrust-pins
forming parts of the electric connections on
the type casting and setting machine.

the circuit connections of the type casting
and setting machine is also located a two-

In
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cam-wheel, which may be thrown into gear
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way switch adapted in one position of its
movable part to establish what are called
the ““working-cireuit eonnections” from said

‘bank of thrust-pins and in another position
called the *‘setting-

to establish what are
circuit connections” for said bank of thrust-
pins. DBy the “*working circuit” is meant
that which 1s used while the type is being cast
for a given line, and by the *‘settin n‘-cn*emt ?
1S meant that which is used for Settmn' the
parts of the justifier. The working circuit
hasa branch through the escapement-magnet
of the justifier, whichisenergized at the word-
space hole in the strip. There is also a trip-
cireuit for tripping the clutech and the nor-

mally-idle cam-wheel into action. . Hence on
the strip which is produced by the composing-
machine there must be what may be ecalled
the *“working holes,” including under that
name the -lwles for characters and word-
spaces. There must be also what may be
called the *‘ justification-holes” forsettingthe
different parts of the justifier, and, finally,
there must be what may be called the “‘trip-
hole” for tripping the clutch and the nor-
mally-idle cam-wheel of the type casting and
setting machine into action. These general
features are common to the strip produced

by the composing-machine shown in this ap-

plication and those disclosed in my prior pat-
ents and application. In my prior patents,
however, the justifier was designed to effect

~ the distribution always among the first four

35

- normal size.

40

50

55
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spaces from the end of the line, as read in
print, according to an arbitrary predeter-
mined scheme of distribution, and thereafter
to make the remaining quads, if any, of the
This mi frht and frequently chd
involve three sizes of quads
- In my improved type casting and setting
machine shown in my companion ELIJ}_)IIGEL-
tion a justifier is disclosed wherein the jus-
tification-space is distributed among all of
the word-spaces of any line within the pre-
determined range according to an arbitrary
prearranged scheme of distribution designed
to secure the most even distribution pos'alble

Otherwisestated,on myimproved type casting

and setting nmchme there never can be but
two sizes of (quads, and these will differ from
each other only by one unit. The quads may
of course all be of the same size. Provision
is made on the type casting and setting ma-
chine for the justification of lines ranging
from four to eight word-spaces or from ﬁv
to nine words and for the distribution within
that range of from one to eight units by way
of subtraction or negative gustlﬁmtmn and
from one to fifteen units by way of addition
or positive justification. The normal quad
on that machine has three units of face. In
order to accomplish this result, the justifier
on sald improved type casting ‘md setting ma-
chine has three parts which require to be V-
riably set Ly three corresponding series of

stops and stop-magnets, and hencethere must |

tifier.”
-vide an improved automatic slack-provider.

tifier.

606,007

be three correspondm justiﬂmtlon holes
properly located in the strip which is pro-

duced by the composing-machine herein dis-

closed. o |

The chief objeet of my present invention,
therefore, is to provide a device which will
malke the said justification-holes and which
for convenience may also be called the ‘¢ jus-
~Another and minor object is to pro-

To these ends my invention consists of the
novel devices and combinations of devices,
which will be hereinafter described, and de-
fined in the claims. _

With the foregoing general Gstﬂtements in
mind it is thought that it will be easy to fol-
low the detmled descnptlon which will now
be given. | |

The invention is illustrated in the accom-
panying drawings, wherein like notations re-
fer to like parts throughout theseveral views.

Figure 1 is a perspective view of the com-
posing-machine. TFig. 2 is a diagram view
for showingthe eleetme connections under the
control of the type-writer and the justifier.
Fig.31isa vertical longitudinal section through

' the type-writer and the hard-rubber base-

block with some parts removed and others
broken away to show the relation of the type-
writer to the electric connections.  Fig. 4 is

a cross-section on the line * ' of Kig. 3 with

some parts removed. I'ig. 5 is a front end

elevation of the hard- 111bbe1* base with the
type-writer removed therefrom.

Fig. 6 is a
plan view of the justifier detached. Iig. 7
18 a vertical longitudinal section Lhroun]l the
justifier on the line a7 27 of T Fig. 6. I‘lﬂ' 818

a cross-section on the line o° 28 of Figs. 6 and .
Fig. 9 1s a vertical section showmn' some.

7.
of the same parts as in FFig. 7, but on a much

larger Seale the Sa,me bemn double full size.
.I“w 10 is a cross-section on Lhe line 219 2 of

Flﬂ*s G and 9, some pm*ts being broken away.

'I‘lﬂ' 11 is a bottom plan view of the parts

Shawn in Fig. 10. Figs. 12,13, and 14 are de-
talls 111118‘[1‘&1:111“‘ the e&eapement for the jus-
. Fig. 15 is a vertical section through
the perfor ator crosswise of the strip’s Lmvel

~approximately at the center of the feed de-
vices, with some parts removed and others
broken away.

Fig. 16 is a plan view of &
specimen strip, illustrating the product of
the machine, fall size.
vation of the upper part of a portion of the
perforator for showing the slack-provider,
some parts being broken away. Ifig. 18 is a
view in side elevation, showing some of the

Ifig. 17 is a side ele-
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same parts as in Fig. 17, but in a different

position relative to each other. Iig.191s a
left end elevation of the parts shown in Ifig.
18. Fig. 20 1s a plan view of the parts shown
in Fig. 19. Iig. 21 is a'detail of one of the
011*{3111{; br {?‘ﬂ]xBIS shown in Figs. 17 to 20, Iig.

21s a side elevation 111115Lmtmrr the feed
11160]1%1118‘11.1 of the letter-space 11’1{:11(3&’[;01 with

some parts removed and others broken away.
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I'ig. 23 is a detail of some of the parts shown [ the carrier ¢¥%, and when the disk is clear

in Fig. 22. Tig. 24 is a plan view of the jus-
tification-chart. '

T'he type-wriler, (see Figs. 1 to 5.)—The
type-writer may be of any suitable kind, but

is preferably one having a separate. key for
The Yost machine answers |

cach character.
these conditions and is the one shown in the
drawings. For the purposes of this case it

will be sufficient to distinguish frame «, the

character-keys and key-levers o', with their
rods a?, the space-key and key - bail o3, the
feed-ring a* and the stem «® operated thereby,

the feed-lever ¢ the link a7, connecting the

space-bail ¢’ to the feed-lever ¢f and the rod
a®, which operates the escapement of the type-
writer, . | o
The type-writer rests on a base-board b, of
hard rubber or other suitable insulating ma-
terial, which is provided with a pair of spe-
cial keys0'0*. The other parts immediately
connected to the type-writer and the said

base-board 0 relate to the electric connections
and will later be detailed under that heading. -

1'he strip-punches and feed devices of the

perforator, (see Figs. 1, 2, 15, and 17.)—A¢t

the perforator the strip cis subject to a bank
of twenty punches ¢/, arranged in two rows
or series of ten each, as best shown in Figs.
2 and 15, for making the working holes, and
to a punch ¢* for making the marginal feed-
holesinthestripec. The punchesc'for making

the working holes are carried by armature-
levers ¢®, which are subject to magnets ¢tand

springs ¢>. The feed-hole punch¢?is carried
on the upper end of a plunger ¢5, the stem of

which is attached below to an armature-lever

¢’.  Thearmature-lever¢is subject to a mag-
net c®and a spring ¢’. This plunger cf, mag-
net ¢, and spring ¢ not only operate the feed-

~punch ¢*, but also operate the feed devices
for the strip.

The said several partsc' to ¢,
inclusive, so far noted and other parts to be
noted are supported from the main frame ¢

~and an upper bracket ¢, .

The strip ¢ passes between the pair of die-

blocks ¢* for the punches ¢’ and ¢? and is sub-

Ject to a resistance-roller ¢® and a four-mo-

“tlon feed-disk ¢*, as best shown in Fig. 15.

Forits up-and-down motion said feed-disk ¢4

1s supported by a carrier ¢, which is pulled

down Dby the plunger ¢® and thrown up by a
spring ¢,  Forits rocking motion said feed-

disk ¢ is subject to a finger ¢V, carried by
the plunger ¢% adapted to act on a stud ¢'8,

projecting from said disk, and to a retracting-
spring ¢V, applied to a stop-arm c*, depend-

ing from the arbor of said disk and playing

between adjustable stops ¢*, as best:shown in
Fig. 17. Under the codperation of these feed
devices said strip cis first yieldingly elamped
between therollerc®and the disk ¢, and then
the disk is rocked forward in the line of feed
by the plunger-finger ¢, thereby imparting
one step of feed movement to the strip. The
plunger then moves downward and in the

final part of its downward travel pulls with it | section f? (shown in IFig. 1) is not operated on-

from the “strip its retracting-spring ¢! will
rock the same backward in the line of feed,

70

so as to be ready for the next action. During

the initial part of the downstroke of the plun-

ger ¢’ the strip ¢ is held in a stationary posi-
tion by the resistance-rollier ¢®* and feed-disk

¢** under the action of the carrier-spring ¢,

| and during this time the feed-punch ¢?, car-

ried by the plunger, makes the feed-hole.

During that same time, also, the proper work-
1ng - hole punches ¢" are thrown up by the
proper magnets ¢* under the control of the

type-writer or justifier, as will later appear.

75
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This brief statement of the feed devices for

the strip is deemed sufficient for this case.

These feed devices for the strip act on a slack
section of, the strip, supplied by an automatie

slack-provider, which includes a magnet d,

(shown in IFigs. 1 and 2,) together with nu-
merous other parts, (shown best in Figs. 17
to 27,inclusive,) which will be described later
to avoid confusion from detalls in consider-
ing the main features of the case.

- T'he leller-space indicator, (see Figs. 1, 2,
22, and 23.)—A pointer f moves over a suit-

I able graduated dial f* and is subject to the
action of a pinion ' and a divided rack 1?2 73,
| The lower
rack-section f°is subject to a retaining-pawl.

(Best shown in Figs. 1 and 22.)

Jf*and to a feed pawl and lever °. The said
lever f°1s subject to a'magnet f*and a spring
J%. Under the feed stroke of the lever f° the
spring-pawlon theend thereof moves the rack

upward until intercepted by a banking-stop
73, adapted to engage with the head of the
pawl. - If the said feed-lever f° is pulled
downward to its limit, it will impart to the

rack 77 its longest stroke, which would repre-

sent six units, as measured on the indicator.
The said feed-lever f° may, however, be in-
tercepted in any one of four other positions

by suitable stop-levers 19, of bell-crank form,

which are subject to four corresponding mag- |
T'he Inner or. de-

nets. 1% and springs .
pending arms of these bell-crank levers 1 are
of different lengths, and the feed-lever f?
works between the same, as best shown in
IFig. 25. DBy energizing the proper member
of the magnets Y any required one of said
stop-levers f” may be thrown into the path of
the feed-lever f° on its downward stroke, and
thereby be made to determine the amount of
feed movement which will be imparted fo the
rack 7 by said lever f° when the said lever
makes its upward or feeding throw under the
action of the spring 1.
vices the rack /° may be variably fed, as re-

Hence by these de-
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quired, to represent five different amounts of

teed, ranging from two to six units, as repre-
sented on the indicator. |
pending arms of the bell-erank stop-levers 1
are marked withnumeralsranging from 2’ to
““5” to represent the corresponding amounts

of feed movement controlled thereby, as ex-

pressed on the indicator. The upper rack-

The short or de-
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justifier.

by the lower section f° until the range of |

justification - space is reached on the line,
when 1t will begin to move with the section
73, and so continue throughout the rest of
theraclk’s travel, thereby causing the pointer
f to indicate the units of short&ge O eXCess
on.the dial of the indicator.” A bell f'* (shown
in Fig. 1) sounds when the upper rack-section
* and the pointer £ begin to move.

The jqustifier,
inclusive.)-
best understood after deseribing the wiring;
but its parts can be most conveniently speci-
fied here in order to better locate the wires.
Directly to the left of the hard-rubber base-
board b for the type-writer and preferably se-
cured thereto or to the table z, on which all
the machines rest,
box-like casing ¢, which on account of its
function may Dbe conveniently called. the
‘‘connection-box” or ““contact-box” of the
This box is 131*0?1(1@(1 with guide-
lugs ¢’ for a push-rod ¢2, which- has mmted

thereto the guide-plﬂtes > of a traveling

keyboard. The hinge-rod ¢* is shouldered
to engage with the forward member of the
hinge-lugs g™ of said keyboard for moving the

keyboard to its rearmost or initial position

and setting 1111(101* tension a suitable 1e13ra,ct-
ing-spring

~which engages with the rear member of said
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hinge- Iu*ffs g*‘ for returning said keyboard un-
der the action of said Spring ¢°, as permitted
by a suitable escapement.
includes a pair of racks ¢° ¢*, with the member
g’ mounted for a sllp motion on the member ¢°
mld the member g made fast to the keyboard

5. Themember g’ lms slot- ::‘Llld—»pln connection
w1t]1 the member ¢° as s]mwu at ¢%, and issub-

ject to a light spring ¢” for imparting the shp-

motion thereto. ’Wlth the said l‘ELGla.S cooper-
ates a spring-held pivoted dog ¢g*, carried at
theupperendof anarmature- lever g, pivoted
to the fixed box ¢g. The armature-lever g

is subject to a magnet ¢g** and a spring. g'°.

-

The magnet ¢g'°is energized at word-spaces
through connections under the control of the
type-writer keyboard, as will presently ap-
pear. Ilence when the traveling keyboard is

pushed rearward to its limit it w111 be held

- by the said escapement, but will be permitted

55
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to move forward one step at a time whenever
a word-space is struck on the type-writer.

Otherwise stated, the armature-lever g''and
the dog g carried thereby, under the codp-
eration of the magnet g* and the spring ¢'s,
vibrate transversely to the racks, thereby
shifting from one to the other and permitting

the escapement action in a manner which

must be obvious from an inspection of Figs.
12to14. Thepurpose of pivoting the spring-
held pawl g* to the armature-lever ¢! is to

permit the traveling keyboard, with the said

escapement-racks, to be pushed rearward into
its 1nitial or starting position.
ward movement of Lhe sald traveling key-

board the pivoted dog q“} turns on its pwot .

| setting machine.
(see Figs. 1, 2, and 6 to 14,
—The action of the justifier can be

is located a suitable small |

' g”, and said rod g? has a collar g,

This escapement

h LI DG R LA

In this rear-

4 o ' . 606,007

against its spring, thereby permittinw the
racks to pass.

In the guide-plates ¢g? of the ,]ustlﬁer L:es*
board are spring-seated a series of keys g'
sufficient in number to represent all possﬂ)]e
amounts of justification-space, both negative
and positive, for the distribution of which
provision is made on the type casting and
By inspection of Fig. 76 the
c11<5pos1L1011 of these keys and the mnounts of
justification-space which they represent may
be seen. Kach of these keys g'* is provided
with three contact-pins g'®, whieh, if the key-
board be in proper position, &1@ adapted,

when the key is depressed, to dip into three

corresponding mercury-wells g% formed in a
hard-rubber block or plate ¢!, forming the
face of the contact or connection box g. Di-
rectly under the said hard-rubber plate g'7is
a stack of fifteen contact-plates ¢'%, insulated
from each other by corresponding interven-

ing plates g'?of insulating material. Contact--

pins ¢ connect the proper plate of the stack
with the proper members of the mercury-cells
g'% in the hard-rubber face-plate ¢'%, passing

in their course through all the other plates.

which have holes of su Yi icient size to preveub
contact therewith, as best shown in Ifig. Y.
The said contact-plates ¢'* are connected by
couespondmwl} -disposed pins g=*!, each to one
of fifteen binding-posts (;2~, as best shown in
Figs. 10 and 11. |

Fim

l he farther featur es and actions of the Jus-

tifier may be best understood afterdescribing

tlge wiring, which will now be done.
The wiring, (seeFigs. 1 to 5, inclusive.)—
The feed-circuit for the perfm ator and the

letter-space indicator is controlled by a relay.

(Shown in Figs. 1 and 2.) The parts of this
relay are shown in Fig. 2 and are marked
Most of the wiring can be
traced on the diagram view TFig 2. From
any suitable 'souree the carrent can pass over

the supply-wire 7 to the turn-button " of a
circuit maker and brealker, and thence to a

wire »?, which leads to a mercury-cell 7
formed in the hard-rubber base b.
writer isprovided with a contact-pin #*, which,
when the parts are in working position, dips
constantly into the mercury-well 72, as best
shown in Fig. 4.
ried by an insulated spring-contact 7° on the
type-writer frame «, with which codperates
another spring-contact 7%, fixed to but not in-
sulated from said type-writer frame a. Sald
spring-contacts ° 7° overlie each other at their

free or spring ends and are nmmauy sepa-

rated, thereby normally opening the ecircuit
at that point. These spring-contacts r 7' di-
rectly underlie the escapement -rod of the

type-writer, and the upper member 7° of said

spring-contacts is subject to said escapement-
rod ¢ at every key action of the type-writer.
IHence whenever thisocceurs current canreach
the metallic frame and hey-levers of the type-
writer. The character-keys «' are each pro-

Wded Wlth a pan of cont&ct-—pms 7" at the

sSaid contact-pin r* is car-
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out of the rear row of the banlk.
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lower end of the key-stem which, when the
key 1s depressed, dip into corresponding mer-
cury-wells 7° formed in the hard-rubber base-
board 6. From the pair of wells »% extend a
corresponding pair of wires ¥ to the proper
pair of eighteen binding-posts #1%in the hard-
rubber base-board b. From the binding-posts
719 eighteen corresponding wires 7! extend to
the punch-magnets ¢* of the perforator. Nine

of said wires ,}-.11 20 to nine magnets which

operate nine out of the front row of the bank
of punches ¢, and the other nine go to the
nine magnets which operate the nine punches
The front
row makes the holes which control the stops
on the type casting and setting maehine for
selecting therow of the matrix-block, and the
rear row or series of punchesmakes the holes
which control the stops on the type casting
and setting machine for selecting the 11:1(11-—
vidual matrix out of the row. Ilence the
front series of punches ¢, as best shown on
the diagram-sheet,may conveniently be called
the ‘“‘row-punches” and the rear series be
called the ‘“individual” punches, and their
corresponding magnets may be distinguished
in the same way. This bifactored arrange-
ment affords 9 X 9=81 combinations for mak-
ing the required character-holesin the strip c.
The return - wires from the individual
punch-magnets all unite to a common wire
r'?, which leads directly back to source, and
f01 convenience will be dlbtln” nished as the
final return-wire.

The return-wires from the row-magnets are
grouped into four sets, which respectwelv
connect by four cor :f'esspondm*tT wires 713 14
r15 216 with the four corresponding letter-space

nmﬁ'nets /1 of the indicator, according to the
units of face re epresenfed thereby. IFrom
these magnets £ of the indicator the return-

wires all unite into a single wire 7%, which
taps the final return-wire 72,

Otherwise and briefly stated the row-mag-
nets of the perforator are grouped like the

rows on the matrix-block, according to sizes

of face, and are connected up in series with
the unit-magnets of the letter-space indi-
cator. - .

The word-space key @’ is provided with a
contact-pin 7%, which, when the key is de-

pressed, dips into a mercury-well +¥ in the
base-board 6. From said well 1 sections of
a er r*]ead through the escapement-magnet

g** of LlleJllbtlﬁel‘ and .:medmn'-postmm"ked
with the same reference as the wire, to that
membher of the punch-magnets ¢* Whieh 18
devoted to the purpose of making the word-
space holes on the strip. This is located in
the rear series of the bank and the magnet is
marked with the word ‘‘Space” on the dia-
From said space-magnet the re-

turn-wire 7! joins the three-unit 1"61311111 ~Wire
r** from the row-magnets, and, by way of the
same, leads to the three-unit member of the
‘indicator-magnet /1%

From the section 7* of the supply-wire a

[ branch wire r+* extends to the contact 72 of

the relay, and from the other contact /2 of the
relay a wire r*extends tothe feed-magnet ¢f of
the perforator,whenece the return-wire #** joins
theindividualand final return-wire +**, I'rom
the feed-wire section 7%, controlled by the re-

| lay, a branch wire 7% extends tothefeed-mag-

net /° of the indicator, whence a return-wire
7 taps the return-wire 7"from the unit-mag-
nets of the indicator and reaches the final re-
turn-wire7'*. These feed-circuit connections
for the perforator and the indicator are there-

fore controlled by the relay. The relay in

turn has a special circuit. For this purpose
the type-writer frame has a contact-pin 7%,
which constantly dips into a mercury-well =
in the rubber base-board 0. From said well
r* a wire r* leads to the relay- magnet 7/,

whence the return-wire 7 joins the Teturn-
wire 7, which taps the final return-wire 2.
KEvery time a key action occurs on the type-
writer the type-writer frame «a is charged, as
hitherto noted, and hence the circuit through
the relay-magnet /" will be closed over the
said conmnection 7°7 to 7%, inclusive, above
noted, and when said relay-magnet /v is thus

energized the relay-contacts /* /° will be
‘brought together, thereby closing the feed-

circuit over the wires 7* to 7%, inclusive, and
energizing the feed-magnet ¢® of the perfora-
tor and the feed- magnet /° of the indicator.

In this way the feed For the strip at the per-
forator and the feed for the racks at the in-
dicator are effected at every key action from

the character or space keys of the type-

writer. |

‘With the connections so far described the
holes on the strip cor characters, word-spaces,
and for the feed can be made. The addi-
tional connections for making the justifica-

tion-holes and trip-hole will next be noted.
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From the constantly-charged mercury-well

r® in the hard-rubber base-board 0 a wire {

leads to a contact-strip ¢/, fixed at its center
to the under surface of said board b, near the
front end of the same, as best shown in Ifigs.
3 and 5. IHence this contact-strip ¢' is con-
stantly charged.
of said contact- -strip 7 underlie the two spe-
cial keys b 0° of said hard-rubber base-board
and by their spring action hold the'said two
keys 1n thelir uppermost or normal position.
Upon depressing the special key 0', which
may be distinguished as the special *‘feed-
key,” the finger-contact 7 may be made to
engage with the_ contact 75, fixed to.the hard-
rubber block b. From the said fixed contact
{? a wire {* extends to a part of the metallic
frame of the justifier—such, for example, as
to one of the lugs ¢g' of the box ¢g. Thence
the current can reach the traveling keyboard
of the justifier. Under the key action of the
justifier-keyboard the current passes over the
proper members of the contact-plates ¢'® and
proper pins g g* to the proper binding-post
¢*in the connection-box ¢g. I'rom said fittoen
binding-posts ¢ g*extend fifteen corresponding

The spring endsor fingers
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wires 7. (Shown in doited lines in the dia-
oram views.) Of said fifteen justifier-wires
i’ nine thereof tap the mine members of the
wires 71! which lead to the individual mag-
nets of the perforator, and the other six mp
the other nine wires ' which lead to the
row-magnets of the perforator. This factored
ar mwement affords all the combinations
which are necessary to produce the required
justification-holes on the strip. Ifrom the
fixed contact #* a short wire ?° leads to the re-
lay mercury-cell 7%, Ience whenever the
special feed-key ¢’ is depressed to charge the

justifier-keyboard the relay-circeunit will also

be closed, thereby in turn closing the feed-
circuit for fecting the feed of the strip at
the perfomtm The special feed-key 0’ is
struck with one hand whenever a key on the
justifier-keyboard is struck with the other.
When the other special key 4%, which may be
distinguished as the ““trip-key,” is depressed,
the other spring-finger ¢ of the constantly-
charged contact ¢’ on the rubber board O will
be broufrht against a fixed contact ¢° on said
base-board. From said contact 5 a wire £
extends through a binding-post marked with
the same reference to that member of the

punch - magnets ¢t which is devoted to the
special purpose of producing the trip-hole on |
the strip. From this trip-magnet the return- |
| - posed toestablish.the properconnections from

wire ¢ taps the common return-wire 7'+, lead-
ing back to source.
and the trip-key 0° are both operated at the
same time, thereby securing the proper feed
for the strip at the perforator when said trip-
hole 18 made.

The wiring so far noted and mm*hed with
the l*efm‘euee letter » and its powers 1s the
wiring which is used for making the charac-
ter and word-space holes on the strip and
such of themarginal feed-holes as correspond
to said character and space holes, and these
control what has been called the ‘*working-
circuit connections” on the type casting and
setting machine. The wiring so far noted
and marked with the reference-letter ¢ and
its powers is used to make the justification-
holes and the trip-holes on the strip, together

with such of the feed-holes as codperate with

sald justification and trip holes, and these
control what has been called the ‘‘setting-
circuit connections” on the type casting and
setting machine for delivering the last pre-
viousiy-cast line of type and setting the jus-
tifier for the next line of type, as hlthel‘to
noted.

T he principle and action of the justifier.—

As already stated in the introduection, provi-
sion 18 made on the type casting

and setting
machine for the justification of lines ranging
from four toeight word-spaces orfrom five to
nine words and for the distribution within
that range of from one to eight units of jus-
tification-space by way of subtraction and
from one to fifteen units by way of addition.
Hence the traveling keyboard of the justifier
is provided with eight possible steps of travel

The special feed-key O’ |
in the connection-box g when any of the keys
- of the justifier-keyboard are depressed in any

‘accomplish this result.

sets of fifteen circles each,

PO ' . 606,007

I from its initial to its final position under the

control of the escapement-magnet ¢'*, which
is energized, as hitherto noted, every time
that the word-space key is struck on the type-
writer. As no provision is made for the jus-
tification of lines having only four words or
three spaces, the said traveling keyboard of
the justifier has three idle steps of movement
before bringing its keys into position for es-
tablishing connections through the contact-
box g when depressed. Thereafter the trav-
eling keyboard will occupy an operative posi-
tion at every word-space and will move for
five stepsafterthusbecomingoperative,there-
by bringing the contacts carried by its keys
into that many different positions in respect
to the mercury-cell face-plate on the connee-
tion-box. The connections in this contact or
connection box ¢ of the justifier are suificient
in number and are arbitrarily prearranged
to make the holes on the strip for the distri-
bution of all the possible amounts of justifi-
cation-space represented on the keyboard,
negative or positive, among the range of word-
spaces beforenoted. Otherwise stated, there
are five positions of the traveling keyboard
in which any desired three members of the
wires 7%, fifteen in number, must be available.
Hence it is convenient to use the said stack
of fifteen plates with the pins properly (is-

any of the cells of the hard-rubber face-plate

one of the five possible Opemtwe positions ot
said traveling keyboard.

The Scheme of distribution hmm o ONCEe
been predetérmined, the wiring 18 Mrmlged to
In this respect this
justifier for making the three. justification-
holes in a single feed-space of the strip corre-

sponds exactly to the wiring from the fixed

member of the switchboard on the type cast-
ing and setting machine to the magnets which
set the three series of stops on that machine
for variably setting the three parts of the jus-
tifier which is used on that machine.

The scheme of distribution is shown on the
chart illustrated in Fig. 24. With the ex-
ception of the numbers thereon this chart
might be regarded as representing the mer-
cury-cell face-plate of the connection-box ¢
of the justifier. Dy an inspection of this

chart it will be seen that it contains four col-

nmns of cireles with three rows in each col-
umn. The columns are further divided 1nto
marlked at the
head of each set with three heavy-line ¢ir-
cles. It will also be noticed that there are

six of these sets in each column, correspond-

ing in this respect with the number of keys
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in eaeh of the four rows lengthwise of the

traveling keyboard.

said sets of circles may besaid to be devoted
to a particular key on the justifier-keyboard
and that the said key with its three contacts
can cooperate with three of said circles orthe

" Ilence everyone of the
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correspounding cells on the face-plate of the
justifier in its possible five different operative
positions under the traveling movement of
the keyboard. Ience the possible amounts
represented by each key may Dbe distributed
from five different sets of three connections
each, and this represents the range of from
four to eight word-spaces, which is indicated
by the numbers on the left margin of the
chart. The numbers adjacent to 13]1@ heavy
line row of circles at the head of each set
represent the amount of justification-space

~or the key on the keyboard to which that set
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1s appropriated.

Reading crosswise of each ecolumn the num-
ber In the third circle represents the number
of quads which will be made to the right or

from the end of the line as read before the

shift will be made, if any, to the other size
of quads. The fir St circle represents the sizes

of the said quads to the right, expressed in

units of face, and the 1111301‘111 edmte circle rep-
resents the sizes of the quads to the left or
those which will be made after the shift, if
any, takes place. With this explanation the
distribution for any line within the prede-

termined range can be read on the said chart, .

and the eonneetmns from the contact-box ¢
must be so disposed as to produce the justi-
fication-holes in the strip.

The specimen strip shown in Fig. 16 and
the justification-chart shown in I‘w 24 are
identical with those shown in eeltmn views
of the drawings of the type casting and set-
ing machine dlsclosed in the compamon case,
Serial No. 653,
with.

From the foregoing statement 1t 18 thounht
that the pr 1nc1ple and the actions of ’rhe ] asti-
fier must be distinet.

Yhen the operator reaches the point where
it is necessary to stopthe line of composition
on the type-writer, he observesthe shortage or
excess as shown on the indicator, and he then
strikes the special feed-key 0’ and the proper
member of the justifier-keys, which will have
the effect of making.the proper holes in the
separate feed-face of the strip, as required
forpurposesof justification. Hethenstrikes
the trip-key 0% and also the special feed-key
b', thereby producing the trip-hole in the last
foed- -space on the strip for that line. The

line is then ready for use on the type casting .

and setting umchme 'T’he operator then
pushes the l"Od g®and the traveling keyboard
of the justifier back to its 11111313,1 position
with his left hand at the same time that he
throws the type-writer carriage to its initial
position with his right hand. While the strip
18 being punctmed at the perforator for the
given lme a type-written proof of the lme I8
ploduced on the type-writer.

The automatic slack-provider for the stri zp
(see Figs. 1, 2, and 17 to 21.)—When consid-

ering Lhe punch devices and the strip-feed

devices of the perforator, it was noted that

the said feed devices always operated on a |

net d.

167, ﬁled of even date here-'

tended contact-arm . +
ject to a spring d'% which normally holds the -

| slack scetion of the strip and that this slack

section was supplied by an automatic slack-
provider whichincluded asan elementthereof
themagnetd. Theotherdetails of thisslack-
provider will now be noted. The current
reaches the magnet d over wire-sections d' d?,
which are separated by an automatie eircuit-
controller, whieh is in turn controlled by the
strip ¢ itself. From the magnet d the return

ig made over a wire d which is shown on the

diagram view, Fig. 2, as tapping the final re-
turn-wire 2. The wire d’ is shown on said
diagram view as a branch from the feed-wire

section 7*, and hence is always available.
The sald magnet d is provided with.a pole-
piece d*, whmh 1s laterally extended beyond
the top of the magnet at each end. To this
pole-piece d*are fixed theside platesof asup-
porting - bracket °, which constitutes the
framework for the slack-provider.
upper ends of the said side frames of this
bracket ¢’ ismounted thespool ¥, from which
the strip ¢ is unwound. The strip ¢ passes
under a guide-roller d‘ and thence between
a pair of friction-rollers ° d’. The roller ®
1§ carried by.a pair of horizontal arms d*,
which at their inner ends have depending
arms % to the lower ends of which is fixed

a soft-iron cross-bar or armature d* for co-
operation with the pole-piece d* of the mag-.
Thestripe, after passing between the

rollers d° and d?, moves through a fixed guide
d and under a spring-finger d¥. Directly
under the path of the stnp ¢ when moving
from the guide d*toward the feed devices of
the perfm ator is positioned along spring-fin-

ger d**, forming a part of a rocker pivoted to

the bracket d® and having an upwardly-ex-
The arm d'° is sub-

upper end of the same against a contact .,
carried by a hard-rubber block d'° fixed to
one of the bracket-plates °>. With the other
end of the contact d'' cobperates a contact-

arm ', which is carried by a disk d*, piv-

oted to the bracket d°. Irom said disk d* a
branch wire d* leads directly to the magnet
d. Said disk d* has a downwardly-project-
ing arm d*, whieh is insulated from the disk
and works between a pair of pins d**on a slide
d*®. The slide d®is held by guide-keepers
d**, fixed to one of the bracket-plates d° and
at its outer end has slot-and-pin connection,
as shown at d*, to a lever d*°, which is piv-
oted below to a part of the perforator-frame-
work and is subject to a spring d*, working
opposite to the pole-piece d* of the magnet d.
At.its upper end the said lever d*° carries a
gravity-pawl d*°, which engages with aratchet
d®¥onthelowerrollerd®. A dependingspring-
pawld®isadapted toengage with either of two

In the
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notches d* in the disk d* to hold the said disk -

under slight friction in whatever position it
may beset.  Withthisconstruetion theaction
is as follows:

strip ¢ has been used up by the feed devices at
the perfor ator,so as to relievethe spring-finger

Y hen the slack section in the
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¥, the spring d'° will draw the contacts "
against the contact d'%, as shown in IMig. 17 in
full lines, thereby closing the ecircuit to the
magnet d and starting the slack-provider. As
quick as the magnet d is energized its pole-
picce d*, acting on the soft-iron bar d', will
pull down the upper roller 8, so as toclamp
the strip ¢ against the feed-roller d” with suf-
ficient friction for the purpose required. At
the same time the pole-piece d? will make the
pull on the armature-lever d** and cause the
pawl d* to act on the ratchet d* and move
the roller d? forward one step, thereby pull-
ing that muech slack in the strip . As the
lever d°° reaches the final part of its inward
movement under the pull from the pole-piece
d* one of the pins * will act on the arm
and thereby rock the disk d* from the posi-

tion shown in Fig. 17 into the position shown

in Ifig. 18. This will break the circuit be-
tween the contacts d'" and . As quick as
the magnet d is energized the spring d*" will
throw the lever d*° outward again to its limit,

~and all the parts will be brought back into
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the position shown in Fig. 17, thereby again
closing the circuit through the magnet (.
These actions will be repeated until the strip
¢ has accumulated suflicient slack to drop
onto the long spring-finger !, and when this
occurs under the weight from said slack sec-
tion the said spring-finger d'* and the con-
tact-arm P, forming a part of the same
rocker, will be thrown down into the position
shown in dotted lines in IFig. 17 against the
tension of the light spring ', thereby open-
ing the circuit between the contacts d® and
/'”. This will stop the action of the slack-
provider until that particular slack section
in the strip has been used up, and thereupon
the slack-provider will again be started into
action as before. This device is therefore
entirely automatic under the control of the
strip itself, and I have found the same en-
tirely reliable for supplying the required
slack in the strip for the action of the feed
devices on the perforator. In principle it 1s
similar to corresponding electrie slack-pro-
viders disclosed in some of my prior patents
and applications, but differs therefrom in its
details. : .

All the parts of the composing-machine
have been specified so far as it 1s deemed
necessary for the purpose of this case. The
specific action of the different partshas also

been given, and the general operation was

made clear when describing the electric con-
nections and the action of the justifier. It
will be understood, of course, that changes
might be made in the details of construction
without departing from the spirit of my 1in-
vention. It will of course be nunderstood that
by the term ‘“connection or contact box™ as
used in this case 1s meant to be included any
and all dispositions which could be made of
the necessary contacts for codperation with
the keys of the traveling keyboard of the
justifier. | |

the ordinary keyboard, of the justi

What I claim, and desire to secure by Let-
ters Patent of the United States, is as follows:

1. The combination with a perforator, un-
der the control of an ordinary keyboard hav-
ing character and space keys, of a justifier
comprising a connection - box, having con-
nections to the perforator for the possible
amounts of justification-space in lines of the
possible number of spaces, according to an
arbitrary predetermined scheme of distribu-
tion, and a traveling keyboard having a step-
by-step movement, in respect to said box, at

word-spaces, and provided with keys repre-

']

senting the different amounts of justification-
space, for codperation with said box, to pro-
duce the justification-holesrequired,substan-
tially as deseribed. -
- 2. The combination with an electrically-
controlled perforator, and an ovdinary key-
board controlling the eonnections thereto for
characters and word-spaces, of a justifier com-
prising a contact-box having contacts with
wires to the perforator, for the possible
amounts of justification-space, in lines of the
possible number of spaces, according to an
arbitrary predetermined scheme of distribu-
tion, and a traveling keyboard having a sten-
by-step movement, in respect to said box, at
word-spaces, and provided with contact-keys
representing the different amounts of justifi-
cation-space, for codperation with said box,
substantially as described. |

3. The combination with a perforator, un-
der the control of an ordinary keyboard hav-
ing character and space keys, of a justifier
comprising a connection-box, with connec-
tions to the perforator, for the possible
amounts of justification-space, in lines of the
possible number of spaces, according to a pre-
determined scheme of distribution, a travel-
ing keyboard with contact-keys representing
the different amounts of justification-space,
for coOperation with said box, and an escape-
ment, under the control of the space-key of
the ordinary keyboard, and adapted to impart

‘a step-by-step movement to said traveling

kevboard, at word-spaces, substantially as

‘and for the purposes set forth. |

4, The combination with the perforator and
er com-
prising the connection-box with connections
to the perforator for the possible amounts of
justifiecation in lines of the possible number

of word-spaces, according to an arbitrary pre-

determined scheme of distribution, a trav-

“eling keyboard representing the different

amounts of justification-space, the escape-
ment, for said traveling keyboard, controlled
by the space-key of the ordinary keyboard,
strip-feeding devices on the perforator, under
the control of said ordinary keyboard, for
charactersand spaces, and a special feed-key,
for charging the justifier-keyboard and oper-
ating said strip-feed devices, substantially as
described. | | |

5. The combination with the electrically-
controlled perforator, the ordinary keyboard
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and the justifier, as described, of the feed-cir-
cult connections for the perforator, the relay-
circuit connections for contr 01111]*nr the feed-

circuit, with said relay connections arranged |

to be operated at every key action on the or-
dinary keyboard, and a special feed- key for
closing said 161&}?' circuilt, at will, as required
for coupemtmn with the justifier or other
purposes, substantially as deseribed.

6. The combination with the electrically-
controlled perforator having the bank of
punches and punch- man‘nets arranged on &
bifactored pr muple one set for makmﬂ the
row-selecting holes in the strip and the other
set for makmfrthe holes to select the individ-
ual type from the row, as described, of an or-
dinary keyboard hfwmﬂ' character and space

- keys, circuit eonneetmns from said keyboard

20

25

to said punch-magnets, arranged on a bifac-
tored principle for cooper ation with said sets
of punch-magnets, and an electrically-con-
trolled differ entml 1etter-space indicator, hav-
ing the unit-magnets thereof conneeted upin
series, with said row-selecting punch-mag-

nets, substantmlly as and for the purposes

seb for’th

7. The combination with the electrically-

- controlled pelfmatm and the ordinary key—
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board, of the differential lefter-space indi-
cator, eleetrleallv controlled, the strip-feed-
ing devices on the perfor atm the feed-mag-
neb for the indicator, the feed- Cll cult conneec-

‘tions for said per forator and said indicator,

with the latter connected up in multiple with
the former, a relay, in said feed-circuit, and
relay-circuit connections controlled by the or-
dinary keyboard, for controlling said feed-
circuit, all substantlally as descrlbed

S. The combination with the electrically-
controlled perforator, the ordinary keyboard
and the justifier keyboal d, of the circuit con-
nections to the punch- maﬂ'nets of the perfora-
tor, controllable by the keys of both of said
keyboards the electric escapement for the
traveling keyboard of the justifier, controlled
by the space-key of the ordinary keyboard,
the feed-circuit connections for the strip-feed-

ing devices of the perforator, the relay and

1ts circuit connections for 0011L1 olling said
feed-circuit, with said relay connections ar-
ranged to be operated at every key action of
the 01(1111&157 keyboard, the special feed-key
for charging the ;justlﬁer-keyboald and clos-
Ing said 1@1&3?‘-011 cuit, when a justifier-key is
to be struck, and the electrically-controlled
differential lettel-Spaee indicator, with cir-
cuit connections for the same, controlled by
the key action of the ordinary keyboard, sub-
Stfmtlally as deseribed.
. Thecombination with the perf orator and
the type-writer, as described, of the justifier

comprising the contact-box ¢, with the stack

of insulated contact-plates ¢! and the hard-
rubber face-plate ¢'’, with mercury-wells ¢,
the contact-pins g*® and ¢*, disposed as de-
scribed, the separate wires from said several
plates to the corleSpondm punch—m&ﬂ‘nets

o |

of the perforator, the traveling keyboard with

the keys g™ havmn the eontacts g*, the es-
capement for said ‘keyboard, including the
magnet g*, with ¢ircuit connections contr rolled
by the space-kKey of the type-writer and the
special key &', for charging the justifier-key-

board and controlling the feed-cirecuit of the

perforator, all sub%tantmll} as and for the
purposes set forth.

10. The combination with the electrically-
controlled perforator and an ordinary key-
board, of the trip-hole punch and punch-

an*net on the perforator, the trip-circuit con-
nections for the same, the special trip-key,
feed - circuit connections for the perforator
and a special feed-key for operating the same,
In coOperation with sald trip-key, when re-
quired, substantially as described.

11. A slack-provider, for a strip of ﬂemble
material, comprising a magnet, a spring-held

| feed-lever subject to sald magnet, a feed-

roller subject to said lever, a resistance-roller
subject to said magnet, for frictionally clamp-

ing said strip against the feed-roller, and cir-
cuit connections for said magnet controlled

by the slack section in the strip to start the
action when the slack is used up and stop
the same when a new slack sectionisaceumau-
lated, substantially as described.

12. A slack-provider, for a strip of flexible

material, comprising a magnet, a spring-held
feed-level subject to said mawnet a feed-
roller subject to said lever, areswtanee roller
subject to said magnet for elampmﬂ* the strip
against the feecholler, and circuit connec-
tions for said magnet, including a circuit-
closer, subject to a spring for closing the cir-
cuit and subject to the weight of the accumus-
lated slack section of the strip, for opening
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the circuit, to stop the action, substantially

as deserlbed

13. The combination with a maﬂ’neb of a
resistance and a feed roller, betwecn which
passes a strip of flexible material, with said
resistance-roller subject to said magnet, for
frictionally clamping the strip against the
feed-roller, a spring-held feed-lever, subject
to said magnet and adapted toact onsaid feed-

roller, and a circuit maker and breaker, in-

the connections for said magnet, operated at
the opposite limits of said feed-lever’s throw,
for making and breaking the circuit, as re-
quired, to Leep up the motlons of smd feed-
lever, substa,ntlally as described.

14. A slack-provider, for a strip of flexible
material, comprising a ma,ﬂ*net & spring-held
f_ee_d-lever, subject to said magnet, a feed-
rollersubject to said lever, aresistance-roller,
subject to said magnet, for clamping the strip
against the feed-roller, and circuit connec-
tlons for said magnet, comprising a circuit-
controller, subject to a spring for closing the
circuit, and subject to the accumulated slack
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section for opening the circuilt, and a circuit

maker and breaker, subject tosaid feed-lever,

at the opposite limits of its strokes, for mak-
| ing and breaking said circuit, to maintain
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the action of said feed-lever until the cireull

is opened by the weight of the slack, acting

on said circuit-controller, substantially asde-
scribed. |

15. Thecombination with the strip-helding
spool, of the magnet d, the spring-held feed-
lever, subject to said magnet, the feed-roller
subject to said lever, the resistance-roller
carried by the arms, which aresubject tosaid
magnet, and the circuit connections for said
magnet, comprising the controller d** d¥ d*,

606,007

operating as described, under the control of
the strip, and the circuit maker and breaker

Y (. subject to the action of said feed-le-

ver, by means of the parts d*, d*, d* and d*,
all substantially as deseribed.
In testimony whereof I affix my signature
in presence of two witnesses.
GEORGE ARTIHHUR GOODSON.
Witnesses:
JAS, . WILLIAMSON,
TAnLIAN C. ELMORE.
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