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UNITED STATES

PATENT OFFICE.

GEORGE ARTHUR GOODSON, OF MINNEAPOLIS, MINNESOTA, ASSIGNOR, BY

MESNE ASSIGNMENTS,
MACHINE COMPANY,

TO THE GOODSON TY PL CASTING AND SETTING
OI‘ SAME PLACE

DIFFERENTIAL LETTER-SPACE REGISTER FOR COMPOSING-MACHINES.

SPECIFICATION forming part of Letters Patent No. ‘605,957 , dated June 21, 1898.

| Application filed January 25,1897, Renewed March 31, 1898. Seﬁal Mo, 676,009,

(No model,) |

To all whom tt may concern:
‘Beitknown that I, GEORGE ARTHUR GOOD-
SON, a citizenof the Dominion of Canada, re-
siding at Minneapolis, in the county of Ilen-
5 nepin and State of Minnesota, have invented
certain new and useful Improvements in Dif-
ferential Letter-Space Registers for Compos-
ing-Machines; and I dohereby declare the fol-
lowing to be a full, clear, and exact deserip-
ro tion of the invention, such as will enable oth-
ers skilled in the art to which 1t appertains to
“make and use the same. |
My invention relates to differential letter-
space registers for type-writing or compos-
15 ing machines, and has for ifs object to pro-
vide such a register of increased efficiency
and greater simplicity of construction.
The register herein disclosed is especially
designed Yor use in connection with the com-

20 posing-machine described in my pending ap-
plication, Serial No. 493,115, filed December

8, 1393. The said eompounﬂ' machine de-
seribed in my pending application produces
a punctured representative strip which sub-
25 sequently comes into use on a type casting

and setting machine for controlling the ac-

tions of the same to produce justified lines of
type, as fully disclosed in my United States
-~ PatentNo. 530,481, of date December 4, 1894.
30 In the said composing-machine -an ordinary
type-writing machine 1s provided with elec-

tric connections to the strip-perforater for

producing the representative strip. Inorder

to plowde for justi
- 35 on the type casting and setting machine, the

last thing done on the eomposinﬂ'-machine 1S

to ploduce holesin the strip representing the
amount of justification, or, otherwise stated,
which comes first into use on the type cast-
40 ing and setting machine to set a justifier,

which is operative to produce quads of the

proper size to justifytheline of type. Hence
on this composing-machine it 18 necessary to

employ a differential register of some kind

45 which will indicate to the eye of the opera-
tor the amount of letter-space which has been
represented on the strip when the line 1s
broken in order to ascertain the amount of

space which requires distribution in order to
The lines of type are set, of |

50 justify the line.

senting characters orelements requiring simi- -

eross-section on the line ot :Jf:l of Fig. 3.

ication of the line of type

coufse, to a column-line of & pl‘@d@ﬁ@;‘ﬂlh@d
length, expressed in units of type-face. The
type, including the quads astype, differ from

each other by exact units, or,otherwise stated,

the type-faces are all multlples of a common 55
unit.

My pr esent register is especially deswned
to meet the eond1t1ons above noted.

To these ends the invention consists of the

novel devices and combinations of devices 6o

hereinafter deseubed, and deﬁned in the

- clalms

The invention is illustrated in the accom-
panying drawings, wherein, like notations re-
ferring to like parts throughout the several 65
views—

Figure 1 is a view showing the register de-
tached chiefly in plan, but partly in section,
and sho-wing,the electric connections for con- |
trolling the same in diagram,with the keysof yo
the type wrlter shown as if the kPYS repre-

lar &mounts of letter-space were U‘IOI]]_)ed to-
aether. Fig. 2 is a view, on a reduced scale,
Showmn‘ the register in f1011t elevation de- 753
tached and with some partsremoved. Iig.3

is a view in vertical section on the line «3 2* of
ifig. 2, with some parts broken away and oth-
ers shown in elevation.  Fig. 4 is a detail in
Fig. 8o
5 1s a rear elevation of the maehine with
some parts removed and others broken away.
Fig. 6 is a side elevation of the machine with
some parts removed and others broken away;
and Fig. 7 is.a detail, partly in rear eleva- 8;
tion and partly in %eotlon with some portions
broken away for showmcr the relations of the
stop-levers to the dllmnﬂ-level by which the
indicator is operated.

- .On a suitable frame a is mounted a pwoted go
armature-lever b, carrying at its outer or free
end a spunﬂ-p&wl b'. This lever 6 may for
cl1st1netness of statement be called the **driv-
ing” or ‘““feed” lever. The said lever b is
sub;ject to an'adjustable spring b? and a mag- g5
net 6°. The spring 0° tends to throw the le-

‘ver b upward to its limit or until the spring-

pawl b’ isintercepted by a stop-screw 0% The
stop-screw b*is finely threaded and is held by
a keeper-nut b°, shown as fonned On One mem- 100
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ber of a pair of bearing-plates ¢/, rising from .

the top of the main frame a and spaced apart

from each other lengthwise of the lever 0b.

The said bearing-plates @ are centrally cut
awayorotherwise formed to embrace thedriv-

ing-lever O and afford clearance for the piv-

otal movement of the same, asshownin Ifigs. 5
and 6. The said plates ¢’ are provided with
a pair of pins ¢, spaced apart from each other
crosswise of the lever b, and on said pins ¢
are mounted pairs of stop-levers ¢', which are
shownasin the form of bell-cranks, with their
elbows pivoted on said pins c.
arms of these bell-crank stop-levers ¢’ extend
downward from their fulerum-pins and are
hook-shaped, adapting the same to engage
under the driving-lever 6. The hook-shaped
or stop arms of these levers ¢ are of different
lengths, corresponding to dlﬂferent sizes of
type-face. Two of these levers ¢’ are on one
side of the driving-lever b and two on the
other, as best shown in Fig. 7.
vers ¢’ are subject to springs ¢ which nor-
mally tend to hold the same with the stop-
arms thereof abutting against stop-plates c3,
fixed to the vertical plates a', so as to afford

clearance for the full pivotal movementof the

driving-lever 6. The horizontal arms of said

stop-levers ¢’ are in the form of armatures and

are subject to magnets ¢* for rocking the said

levers ¢’ against their retracting-springs c?

and therebj throwing the same in position to
variably intercept the driving-lever 0.

The pawl &’ of the drwmrr-lever' b operates
constantly on the primary section 1’ of a two-
part or divided rack /' /%, constituting parts
of a pair of indicators. The primary rack

1s also constantly engaged by a spring-pawl £,

40

which operates to hold the rack in whatever
position it may be set under the action of the
driving -lever 6. The primary rack f' is
nmunted in a suitable guide, shown as com-
posed of the three sections g ¢’ ¢?, which are

supported from the main frame « in any suit-
ableway. “Therack-sectionsf’ f*aremounted
in their guides in an upright position and are

of sufficient wei ioht to drop to their lowermost
or normal positiﬂn by oravity when released.

The primary rack ' is provr.ded with a pointer

5o f°, which moves over a scale f4, fixed to the

55

66

cuide-section ¢? in units of type-face, as
shown in Fi ig. 2, for indicating distance from
the beginning of the line of compositian. The
rack-section ', pointer 7%, and scale f* may
conveniently be cﬂlled the ““primary” indi-
cator. |

The rack-section f* engages a pinion /° on
a horizontal arbor 16, shown as carried at the
upper end of the guide-standard ¢g*. The ar-
bor f* has attached thereto a pointer /%, which
moves over a graduated dial /°. The down-
ward movement of the rack-section f?is lim-

ited by a suitable stop, as /7, for holding the
same in its lowermost or normal posﬂnon
65 After the primary rack-section f’ has reached
a certain predetermined point in its travel
it engages with the secondary rack f* and

"The vertical .

The stop-le-

‘the battery p.

lay.

L

thereafter moves the secondary raclk through-
out the remainder of the primary rack’s
travel. The dial f°is marked with positive
numbers from ““16” to ‘1" and with nega-
tive numbers from ““—17to *““—8” on Op[:)OSILe
sides of the zero-mark. The pointer /7 nor-
mally stands opposite ““+16>" and ““—8§8” and
moves from the left toward the rigcht. IHence
the secondary rack-section 12, the pointer /7,
and the dial ® co6perate to form what may be
called the ‘‘secondary” indicator for exhib-
iting to the eye of the operator the distance

from the end of the line in positive numbers

until the line’s limit is reached and in nega-

tive numbers after the line’s limit 1s passed.

Turning now to the diagram view, i rep-
resents the keys of the type-writer or other
composing machine shown for convenience ot
illustration as grouped according to the dif-
ferent sizes of letters or running widths of
type-face.
statement. Five sizes of type-face are suffi-
cient for all the elements of a line of coOmpo-
sition. These keys /2 control an electrie cir-
cuit from a battery p or other source, having
a series of branch wires p/, which extend
through the stop-magnets c*‘ and a relay-
11:1&#11613 r, and thence by common return-wire
ok to the battery or other source p. The re-
lay-magnet » controls the pivoted armature-
lever 7/, which is normally held by its spring
7 against an insulating-stop 7%, but may be
thrown by the magnet 7 In contact with pin

rt for closing a circuit over the wires s s’

through the feed-lever magnet b3. The feed-
cirenit thus controlled by the said relay is
shown as a branch of the main circuit from
The keys are assumed to be
of wood or other insulating material and as
having contact-pins /2, to which the branch

‘wires p’ are secured,’ and all of the said keys

are assumed to be normally spring-held in
an uppermost position, so as to keep the

branch circuit controlled by any g oiven key

open at that point until the key is depressed

‘and the pin /i’ carried thereby is dipped into

a mercury-trough /2°.  All the branch circuits
through the stop and relay magnets are there-

fore normally open at the keyboard, and the-

feed-magnet cireunit isnormally open at the re-
Wheneverakey isdepressed the branch,
through the particular stop-magnet ¢* con-
trolled thereby, will be closed and at the
same time the branch through the relay-mag-
net will also be closed, thereby throwing over
the armature-lever ¢ against the contact ¢

| and closing the circuit through the feed-
The purpose of the relay and

magnet 0>
the separate circeuit for the feed-magnet 0°
is to insure the proper relative t11111nn' in
the action of the stop-magnets ¢! and the
feed-magnet 6%, If 110t'i11tﬂrce'pted by one
of the stop-levers ¢, the driving-lever b will
be pulled downward to its limit every time
that the feed-magnet {° is energized, or, other-
wise stated, at every key action, and this
would set the pawl 0', carried by the driv-
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ing-lever D, in position to make the longest,
or six-unit, feed stroke on the rack-section f”
under the action of the spring §* whenever

the macnet 0° is deénergized, or, in other
o ) 9 4

words, whenever the key isreleased. If,how-
ever, the particular key depressed should be
any other than one representing one of the
largest letters, then the proper corresponding
stop-magnet ¢! will be energized in advance
of the feed-magnet 0° so as to throw the
proper stop-lever ¢"into the path of the feed-

ing or driving lever 0 for intercepting the

same on its idle or return stroke when pulled
down by the magnet 6°. Ience by the stop-
levers ¢’ the driving or feed lever b will be
variably intercepted on its idle or return
stroke, so as to set the same for feed strokes
of the different required lengths upon the re-
lease of the keys. A differential feed for the
movable member /' of the primary indicator
is therefore provided, which is adapted to1m-
part feed-steps of different lengths thereto,
corresponding to the different sizes of the

elements, letters, punctuation, &ce., repre-

sented at the keyboard. The downward
movement of the rack-section 7' is limited by
an adjustable pin /%%, and when the said rack-
section 7' is in this lowermost position the
pointer f3, carried thereby, will stand at the
zero-mark on the codoperating scale f*. Hence
under the key action the said rack-section f*
will move upward steps of different lengths,

according to the keys depressed, and the |

pointer ® will indicate on the scale f*the dis-
tance from the beginning of the line or the
agoregate of the letter-space required for the
composition so far made. When the pri-
mary rack 7' reaches a certain predetermined
point in its travel, it will begin to move the
secondary rack-section f<, and thereby bring
the secondary pointer f7and the scale f° into
action for indicating the distance from the
end of the line. .In the illustration given it
is assumed that the column-line 1s one hun-
dred and thirty units in length, that provi-
sion is made for the distribution of sixteen
units of space by way of addition, and the

distribution of eight units by way of sub-

traction or hair-spacing. The dial f® is
graduated accordingly, as hitherto noted.

Hence the secondary indicator begins to op-
erate when the primary indicator denotes the

reading one hundred and fourteen units and
will continue to operate thereafter through-

out the primary rack’s movement, or, in the |

illustration given, until the primary indica-
tor denotes a reading of one hundred and
thirty-eight units. The secondary indicator
will therefore denote in positive or negative
numbers the amount of space requiring dis-
tribution by way of addition or subtrac-
tion. The operator can therefore tell at a
cglance the number of units of space requir-
ing distribution by way of addition or sub-
traction  for the purpose of justification
whenever he stops the line of composition at
the keyboard. On the composing-machine,

key f11, with a connection
taining pawl f, and with the heel of the lever

with which this register would be employed, '

the operator would then strike a justification-
key for making the proper holes in the strip

to set the justifier on the type casting and set-

ting machine. .
The register is provided with a releasing-
f1? to the rack-re-

£11 in position to strike a stud f*° on the driv-
ing-pawl b’. Hence when the line of compo-

‘sition is stopped the operator strikes the re-

leasing-key /! and by a single movement re-
Jeases the two pawls b’ and ffrom the pri-

mary rack f’ by a single movement of the

key, thereby permitting both of the rack-sec-
tions ' and f* to lower by gravity into their
lowermost or normal positions ready for use
for the next line. As shown, thelong or pri-
mary rack-section 7’ is held in its guideways
by rollers . In the releasing action of the
lever f!! on the driving-pawl 0’ the driving-

lever b yields downward against the tension

of its spring 0% in order to permit the head
of the pawl b’ to clear the end of the stop-
serew b* | - |

“For the purpose of greater distinctness in

reading the drawings the groups of keys, the
stop-magnets, the stop-levers, and the feed-
magnet are also marked with numerals cor-

70
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25

responding to the different sizes of type-face

or feed movements to be produced in some

Views.

“With the register above described it will

be seen that the electric devices simply set

the differential feed or driving devices un-

der the control of the keys for permitting an

actuating-spring or equivalent device to ef-
fect the feed on the movable part of the in-
dicator upon the release of the keys. This
is a great advantage or improvement over
any register wherein the feed is imparted to

‘the movable member of the indicator by di-

rect or indirect action at the time when the
key is depressed, for the reason that with the

register herein disclosed the time during
which the operator is going from one key to

the other is utilized for the feed movement
on the movable part of the indicator. This

‘insures a much more nearly uniform time for-
the feed regardless of the key action, there-

ICO

105

I1IO0.

115

by rendering it much easier to provide a con-

‘struction which will secure an accurate feed

to the indicator. Inthisconnection it should
be noted that the head of the driving-pawl
b’ is beveled and that the stop-screw b*is set
substantially at right angles to the head of
said pawl when in banking position. Ilence
when under the action of the spring 0° the
driving or feed lever b throws the pawld’ up-
ward to its limit against the stop-screw 0* the
said pawl b’ will be locked to the rack by sald
stop - serew 04, thereby preventing the rack
from racing or being thrown past the proper
stopping - point under the ef
tum. Accuracy in the movement of the rack
is thus insured.

‘ect of momen-

120

125

130

It will also be noted that

the tension of the actuating-spring 0° for the
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‘driving of feed lever O may be adjusted_at

will, so as to graduate the speed of the feed
movement on the rack as may be desired.
F¥rom the description now given it must be
obvious that by this invention a differential
letter-space register is afforded that is relia-

ble and true, that produces the feed upon

the release of the keys, and that is of ex-
tremely simple and cheap construction.
It will be understood, of course, that the
principle involved is capable of a consider-
able range of modification in the construec-
tion without departing from the spirit of the
invention.

What I claim, and desire to secure by Let-

ters Pa,tent of the United States, is as fol- _

lows:

1. The combination with a bank Df keys
and an indiecator, of differential feed devices
for the same, comprising a spring-actuated
driver operative on a movable part of the in-
dicator, and electric devices, under the con-
trol of said keys, adapted to variably set said
driver against its actuating-spring, when the
keys are depressed for variably feeding the

movable part of the indicator when the keys

are released, substantially as described.
2. The eombm&mon with a bank of keys
and an indicator, of a spring-actuated feed

or driving lever operatwe on the movable

part of the indicator, a retracting-magnet for
sald feed or driving Iever adapted to set the
same for a maximum feed stroke , spring-held
stop-levers operative to Vauably mtelcept
sald feed-lever, on its return or idle stroke,

for variably setting the same to make feed | m

strokes of different lengths, magnets for said
stop-levers, and electric connections for all
of said magnets, nnder the control of said
keys, substantially as deseribed.

3. The combination with a bank of keys
and an indicator, of a spring-actuated feed
or driving lever operative on the movable
part of sald indicator, a magnet tending to
retract

est feed stroke, spring-held stop-levers oper-
ative to variably-intercept said feed-lever on
its idle or return stroke, for variably setting
the same to make feed strokes of different
lengths, magnets for said stop-levers a relay,
an electrie Circuit controlled by said keys,

magnets, and an electllc circult through said
feed-levm magnet controlled by said lelay,

et said feed -lever to a maximum dis-
tance, for setting the same to make its great-

605,957

for timing the actwn substantially as de-
scribed.

4. The combination with a bank of keys,
of a differential letter-space register compris-
ing a differential driving or feed mechanism,
and a pairof indicators Opemted thereby, the
primary member of which indicators, oper-
ates throughout the entire line of comp031—
tion, for denotmﬂ’ the distance from the be-
f‘rmmnn‘ of the 11116 In units of type-face, and
the 'seeonda,ry of which indicators operates
only through a predetermined final part of
the line of composition, for denoting distance

1 from the end of the line in units of type-face,

substantially as and for the purposes set
forth.

5. Ina differential letter -space register, the
combination with a differential feed or driv-
ing mechanism, of a pair of indicators oper-

-ated thereby, the primary member of which

indicators is constantly subject to said driv-

| ing or feed mechanism for denoting distance

in umts, from the beginning of the line, and
the secondary member of whlch indicators is
controlled from said primary member, during
only a predetelmmed final part of the Pri-
malymdwatm s movement, for denoting dis-
tance, in units, from the end of the line, Sub-—
Stantldlly as described. .

6. In a differential letter-space 1eﬂ1ster for
composing - machines, the eombmatlon with

6o
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30

the difierential driving mechanism, of a di-

vided or two-section rack operated thereby,

and a corresponding pair of scales and point-
ers operated by said rack-sections, the pri-
mary member of which rack-sections is con-
stantly subject to said driving mechanism,
for indicating the distance in units of type-
face, from the beginning of the line, and the
secondar \Y membel of whlch rack-section is
operated by the primary member onlythrough
a definite final part of the primary rack-sec-

tion’s travel, for indicating the distance in

QO

95

type-units from the end of the line, with the -

primary rack movable beyond the line-limit,
and with the secondary dial graduated in
positive numbers within the lme limit, and
in negative numbers beyond the line- 11m1t
substantlally as described.

In testimony whereof I affix my signature
in presence of two witnesses.

GEORGE ARTIIUR GOODSON.
Witnesses:
JAS. . WILLIAMSON,
. C. F. KILGORE.
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