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. JAMES W.

UNTITED STATES"

PateENnT OFFICE.

PAIGE AND CHARLES R. NORTH, OF CHICAGO, ILLI\IOIS SAID
NORTH ASSIGNOR TO SAID PAIGE.

AUTOMATIC TYPE JUSTIFY&NG MACHINE

SPECIFICA"‘IOI\T formmg pa.rt of Letters Patent No. 547,881, dated October 15,1895,
) - Auplication filed February 14, 1893.. Sena] Wo. 462,271, (No model.

.To @bl whomy T muy concerie:

" Be it known that we, JAMES W.PAIGE and
CHARLES R.NORTH, of Ohlcafro. in the county .

of Cook and State of Illinois, (late of Hartford,

in the county of Hartford and State of Con-
uechcut) have invented a new, useful, and
Improved Auton atic Type- Justlfymg Ma-
chine, of which the following is a full, clear,

-and exaet deseription, reference being ‘had to

the accompanying drawings, formmo‘ a part
of this specification, in whlch eomespondm"
letters and numerals of reference in the dlﬁel-

-ent figirés indieate like parts.

Our invention relates to the composxtlon

of printers’ type; and otir object therein,in
tls broadest scope,. is to provide automaho

. #eans whereby movable type may be evenly
. Spaced and justified to eolumn measure.

FYo!

.25

To this end ourinvention is based upon
dertain mathematical principles, which, while
they admit of all the variations necessary in

the complete and practical justification of
iiype, are, nevertheless, capable of -being
adapted concretely and their material re-

sults éxpressed ir varying form by means of

~ mechanism devised and. mtended to operate

,30

" constantly changing,

- 40

o

50

_sponding variation.

in accordance with said prmelples
As the characters used in all languages

‘vary in appearance and form, so, by common

consent, in order to economize space and pro-

duce artisLio effects, the width of the type"

used to print those characters has a corre-

ment of a given number of characters there-
fore variés according to-the combination of
those characters, and, inasmuch as the num-
ber of words, as well as the respective com-
binations- of characters in those words, are
: it, follows that both fae-
tors should be: consmered in Justlfyuw a lme
of type to a standard vieasurement. - The &

gregate measurement of characters contamed

in a given line therefore determines the
amount of spacing required to justify the lat-

ter to- a given length, while the number of
words contgined in the line determines the
number of divisions into whiech the spacing

must hecessarily be separated.
follo\vw that & given combination of spaces

lel dlways mmfv any line having a giver

The aggregate measure--

HHence it

measurement of the words is the same in
each- instance. As it varies,‘however, it is
necessary to provide for each variation in the
order and apprommateiy to the extent of its
oceurrence.

We have determined. by computanon that

by means of a limited number of predeter-

mined combinations a line having a given
numbeér of words may by the use of eorre-
spondingly-graduated spaces be invariably
jastified to within such a small fraction of a
given length as to render it entirely satisfac-
tory in practice, the variation being inappre-
ciable. It is obvious, therefore, that if the
number of words, as well as.the measurement
of their length according to the varying com-

binations -of characters, were actomatically
-indicated Dby relatively corresponding me-

chanical movements and the factors for pro-
ducing swch movements operatively con-

nected with such an auxiliary mechanism as -

would, in conformity  thereto, cause to be
brought successively into a given relative po-
sition a series of arbitrary forms represent-
ing concretely the particular combinations

anism could, in turn, be so controlled and va-
ried in its aetion by the successive presenta-
tion of said combination forms as to auto-
matically cause to be inserted in the line of
composition a series of spaces conformingin
number to the spaces between the words (md
in aggregate width to the measurement of the
space required to complete the measurement
of the line. We hayve discovered and praeti-
cally demonstrated’ that in accordance with
this principle it is not only feasible to justify
any line of a given number of words, but that

‘lines 6f any number of words may be justified
by automatically presenting

-at the proper
time and place, respectively, combinations of
mechanical or material forms adapted to cor-
respond to the number of words in aline and
their aggregate measurement, said combina- ¢

“tion forms being in operative proximity and

bearing a fixed relé,tlon to auxiliary inechan-
ism for introducing the respective spaces
into the line of composition, and the spaces
being graduated in width to' conform, to the

' number of 'worgls,' provided the aggregate -

3
60 -
65
70

75

‘called for by the indicators additional mech- -

8o

85

90

fco
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15

[

requnm renisof the combination forms, while |
theirintroduction is,in turn, controlled bytho |
respective combmatlons therem embodied.
Generally stated, the foregoing prineiples
may be practically applied by the use of the
following instrumentalities when operatively
combined: first, & suitable race way and
means of advancing therein the respective
words in the order in which the type are set;
second, an automatiec measuring device for
measuring words or lines or arbitrarily indi-
cating such measurement as a result of set-
ting a given number of type; third, means
for taking the aggregate measurement of an
unjustified line of type by adding together the
respective measures of .the words of which it
is composed; fourth, means for séparating
two or mors of the words one from another,
so that spaces may be inserted at the proper
time between the words composing the line
and means for advancing said words, prefer-

. ably so separated, at stated times upon the

25

30

35

raceway; fifth, means for automatically in-.
dicating to an auxiliary mechanism the num-
ber of words contained in a line and for act-
uating said mechanism in conformity thereto;
"sixth, means for automatically indicating to
auxiliary mechanism the difference between
the maximum length of a justified line and
its aggregate length as measured for ultimate
justification; seventh, means for dividing
with approximate uniformity the space so in-
dicated by one less than the number of words
contained in a given line; eighth, means for
automatically indicating to auxiliary mech-
anism a series of spaces to be inserted in the
line,the measurement in width of which shall
correspond to the quotient obtained by the

" aforesaid division,and means for setting said

40
45
50
55

60

65

spaces into the line between the words; ninth,
means for automatically collecting the words
and spaces composing the line after the in-
sertion of spaces and for removing that line
out of therange of action of the line to follow
and for placing itin asuitable receiver; tenth,
. means, preferably, for antomatically distribut-
ing the spaces into a suitable space-case in-
stead of requiring the same to be inserted
therein by hand; eleventh, means for pre-
venting the action or presentation of the com-
bination forms until the minimum number of
words are set which are provided for in said
forms or combinations; twelfth, means for de-
laying the action of the mechanism for indi-
cating thespacesafter the sutting of the maxi-
mum number of words in a line as provided
for in the machine until such time as all the
words are measured-and forwarded; and, thir-
teenth, weans for automatically controlling
the time at which the intermittens mechan-
isms are brought into action, whereby they
may safely conform to the continuous move-
ments of such type setting or distributing or

- other mechanisms, if any, as may employed

therewith.
The mechanism employed for accomplish-

ing the various purposes enumerated may be

547,861

varied indefinitely by means of equivalent
devices or snalogous. struetures withount-de-
parting from the essannal features of our in-
vention, and in order that the detailed de-
f-;oription hereinafter embodied may be the
morereadily comprehended, as well as that the
scope of the invention may be more clearly
understood and appreciated, we will now

75

briefly specify the construction and operation .

of the special instrumentalities employed by

s, at the same time suggesting some of the
various modifications which have oceunrred to
us as equivalent forms in which said inven-
tion may be embodied, alter whieh, in order
to enable others skilled in the art to practice
the same; we will give a full and exact de-
seription of what we regard as the best form
of construction for the purpose of accomplish-

-ing the various results contemplated thereby.

In a complete type-compposing machine it
is obvious- that proper px’oviaio‘n'should be
made for the distribution and setting of the
typein conjunction with 1ts3ust1ﬁuatwn. For
this reason we have contemplated using our
invention in combination with suitable dis-
tributing and setting mechanisms, although
it can be operated separately and particu-
larly with asetting device alone. Thespaces
may either be distributed automatieally into
a suitable case or they may be placed therein
by hand. In either event it is manifest that
the mechanism for placing them in the line
of composition would be. the same, and our
mventlon may be employed to (rood advan-

tage with asetting device alone. In so using
it any setting mechanism may be adopted,
provided it is supplied with a suitable race-
way in which the type areadvaced upon their
edges by means of an intermittent move-~
ment which is actuated by or in harmony

85

g0

95

100

105

with the propelling power of the justifying '

mechanism,
- In applying our invention we cause the

type to be advanced by means of any form-

of driver or conveyer upon a raceway. prel

erably into operative proximity to an auxil-
iary type-driver, by which the type constitut-
ing the separated words are moved out of the
position in which they are left by the main
driver and are advanced upon a continuas
tion of the raceway in such a manner that
the foremost type is eaused to engage and
move a suitable slide to the extent of the
measurement of the type composing said
word. Means are then provided for indicat-
ing or establishing the measurement so made,
whlch preferably eonsists of a suppiement: al
bar adupted (¢ he temporarily clamped to
the primary measuring-slide until the meas-
uremelit of the word is takeén and then un-
clamped, while the primary slide or bar is re-
turned to engage the next succeeding word,
when the two are again clamped together as
before and moved on a distance correspond-
ing to the measurement of the second word.
Said supplemental bar is preferably clamped
in astationary position when at rest. - In:itlie

I'io

115

Ijb
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"' suitable conveyer, kept separate. from that | of

. whieh follows and is advanced upon the race-
way:~ As each successive word is brought.
forward its measurement is taken and the

10

;_'54?,8§i’ o  ,3;':'

meantime, while ihe second.word is being’

measured, the first word is, by means of a

result added to that of the others until a suffi-
cient number- of words are obtained to ap-

proximate to the full inéasurément of a com-

pléte line. An automatic- indicator is pro-

_vided to indicate to the operator when a’line

15

. corresponding to the aggregate measurement
of the words in the line are adapted 'to be:
brought into a given position in said zone.:
‘For purposes of explanation.each main series

70:

is near completion. Combination. forms ar--

ranged in-series or serial groups conforming
to the npmber of words in theline are adapt-
ed to be brought successively intoa given
position or zone, while individual orsub-com-
binations in each successive series-or group

may betermed the ¢ word-combination series”

" -and each sub-series the “ measurement eom-

. bination.” The former may be brought into
its zone by means of special actuating megh-
anism under the control of -the operator, the:
movement of which may be initiated by what:

may be termed a “word key or lever;”-to be

. actuated at the end of each word, while the

30

latter is controlled automatically and either

directly or indirectly, but preferably the lat--

" ter, by the movement of said measuring de-

- able diagrams or forms arranged by means.
35

vice. Said combinations may consist of suit-

of ProjectionWess'iOng or perforations

upon or in-&-mrovable apron, revoluble cylin-.
-der, cylindrical section, rotary disk, or upon or

in one or mere sliding plates, the special con--
- struction being immaterial so long as the gen-
40

eral principle is adhered to-and the relative
movement is ‘obtained, whereby the.proper

" combination forms may always harmonize

4%

in. position with the -number and measare-

-ment of the words of a line. Should a:cyl-

inder or apron be employed, thé mechanism

" for actuating it may be more . or less simpli--

fied; but in practice we prefer to employ a
seriesof plates arranged parallel to each other
and adapted.toslidein grooves, each plate rep-

. rasenting a word-combination series. and ke-

ing provided with forms for the: respective
measureinent ¢ombinations of that series or

. group, and we prefer to,and doin practice, pro-
. vide positive means connected with what we

55
=™ spectively, both of which are driven by the
‘main acitating mechanism for moving said

._60

term & “word-shaft?” and “line-shaft,” re-

plates, said actuating .meé¢hanism being in
operative cennection with and controlled by
said measuring device, but in.such a4 way as

~ {o relieve the latter of all strain, so that the
' type are not effscted by undue pressure or

" friction, This is accomplished by causing a'

_ . portion of the measuring device to be alter-

-,'65; .0 ih
‘plate-forwarding mechanism, but with such
. automatic clamping mechanism: as to cause

nately disconnected from or attached to the

the movements of the latter fo be modified in
exact proportion to the extent-of movement:
the former. ' :

. In operative.
forms we provide anfomatic devices adapted
to be positively-aeted upon by such of said
‘combination formsas may be presented there-
fo, the relative-efiect of siich action being con-.
‘trolled by both the word and measurement
combinations, -Said automatie devices pref-
erably consist of ‘4 series of independent mov-

. 0
proximity fo the combination

75

able blocks arranged upon an endless track .

adjacent to- the operative position of said
forms, which bloeks areeach provided with a

8o

‘¢orresponding number of movable parts, pref- - :
erably in:the form of pins,all of which parts

are retained by suitable means in'a normal,
‘position. subject:to -be -changed by contact

“with said eoribination forms in the order in
‘which the Jatter are arrangedi Suitable au- -
| tométie mechanism is provided for presenting

the bloeks to the combination forms'when a
sufficiént number of words areadvanced to

form a-line and for advancing said blocks

.one by'one in- operative proximity to auxil-

-isry mechanism, preferably in the form.of &
‘geries of ‘levers arranged’ to;vibrate.n har- = -

‘mony with the:primary impulse of:the ma-
chine.” The number of pins ormovable parts
in each block corresponds to that’of said le-
vers, which in turn are made to conform to
the number of different-sized spaces in the
space-case. Each lever is in_ operative con-
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nection with fnechanism forejecting a:corre-

sponding space from the ‘case into the line of
composition, and. the movement thereof isin
harmony with that of the word-conveyer by.
which the separated words are:ad vaneed apon

are caused to vibrate in harmony. with the
impulse of the machine, but in their normal
action do no work.  Whentbrought by their
vibration, however, into contact with such of
said pins or movable parts as may be moved
into abnormal positions by said-combination
forms, the action ‘of 'said lever is so modified
as to eause, directly. or indirectly, the ejection

of a-space or spaces of a width conforming to
'the combination by which said pinsare caused
‘to be actuated.. Said spacesare inserted sue-
' cessively between the words as the latter are

advanced before the space-case, and as no
combination form -is provided. to.act before

103

. the raceway past the space-case. "Thelevers

1o
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the first word .it follows that no pin wonld be

get, and - hence no space would be inserted.
The blocks and words, respectively, are ad--

vanced until a sufficient number are obtained

to form a line properly justified by the inser-
tion of the requisite spaces, as’stated, when,’
by the action of suitable automatic mechan-
ism, the movement of which is initiated by the
line itself when advanced by the word-comb
upon & gate within a suitable receptacle or
galley, the line is properly inserted within
said recoptacle and the described operation

130

repeated until the latter is fall. The divid- - .'

ing of the space constituting the difference
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between the maximum 1envth of a justified
line and the aggregate lenoth of the words
by one less than the number of “words .con-
tained in a given line is accomplishedthrough
the adj ustment of the combinations. As the
aggregatemeasuresof the wordsin the various
lines are represented to the operator by a com-
mon indicator which arbitrarily indicates a
measurement regardlessof words, and as there
is a wide variation in the number of words in

the dlfferent lines and nothing to indicate .

that variation to the’ operator, it is obvious
that if the measurement of the type only were
taken and shown by the indicator and the
awmount of spacing required were divided ac-
cording to the number of words in the line

lines of many words would be provided with

narrow spaces and lines of few words with
widespaces. - To avoid this objection, we add
to the measurement of each word the nieas-
ure of an ordinary space, and thus obtain the
measure, of the line as it would be when pro-
vided with ordinary spaces. . Each line thus
measured is brought as near as possible to

the standard Iength and the variation in the
‘width of spaces in the different lines is thus

- reduced to the smallest possible amount. 'We

30

35

are enabled to accomplish this result by start-
ing the measuring-slide a distance equal to
the width of an ordmary space back of the
point where the word is left by the auxiliary
driver, thus measuring each word plus the
thickness of an ordmaly space.

‘While we prefer in practice to.employ uni-
formly -graduated spaces, yet it-is obvious

. that by modlfymn‘ the a,d}nstment of the com-
- bination forms the ordinary spaces having

40
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“varying standards of "raduatlons may -be

used,
" The means for automatlcally con‘uollmnr

" the'time at which” the intermittent mechan-

isms are safely brought into action ‘consists
of what we term an ‘e electromechanical time-
lock,” being a device comprising a source of
electrlclty and certain circuit making ‘and
breaking devices in operative connection
with meehamcal clutches, whereby the move-
ment of certain parts can only be operated

at certain times, and such as harmonize with -

themain. 1mpulse of the machine.” The meas-
uring device, like the combination-forms and
pin- “block system, may be varied indefinitely

. without departing from the géneral principle
“involved, all of which'is herenmfter mgre par-
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Herein. - .
o In makmrf the dmwmm‘ we have in. most'

,of‘ the views, as a matter of convemence cmd;
for the purpose of economizing space, ‘repre-
sented the bed and other portlons of the ma-

65
Ny chne wm:mut mclmatlon ‘but 48 embodied:

txcauuly deserlberl, and deﬁmtely pomted dut
in.the claims, ‘
In. pfactice our mventlon is intended to be

nsed in combination with a type distributing’

apd setting machine, which latter is paltlally.
1llu5hated but not mtended to be clalmed’ 7
| view thereof ;- Fig. 19,an operative Vie-w taken

in the machine and’ prefemblv construdfed.

‘Fig. 151s a front view of the same;.
‘i)lam view of the mechanisin employed in epn-

547,861 -

‘these have a backward inclination of about

twenty-five degrees. I‘lgure 83% is an excep-
tiow to the torevomg rule, inthat it-shows the

parts as they are placed in actual practice.’

In conformity to the other views some of the
partsare represented as having a correspond-

ing forward inelination, when, in fact, they

have ro inclination.. Thls, for example, is
true of Fig. 144 and the ma.ln shaft shown in
Trig. 222.

Tn the drawings, Fig. 1is a front elevation
of a type distributing, setting, and ,]ustlfymcr
machine embodvmrr the features of our in-
vention. Fig.1% represents a front elevation
of a portion of atypesetting and distributing
machine, near the middle of which portlon
one of the 1mprovements forming the basis
for this specification is 1Ilustrated Fig. 2, a
plan view of the same; Fig. 3, a view partly
in section, taken from the left-hand. side on

the line o o, Fig. 2; Fig. 4, a left-hand side.

view of the ward- plate 7 for selectmg the
spaces, a- selected space being shown in its
registering position; Fig. 5, a front view of
the same; Fig. 6, a bottom view of the same;

Fig. 7, a bottom View of the ward-plate with-
‘out a space; Fig. 8, a left-hand side view of

the ward-plate with atype in position,the se-
lection of which would be impossible, because
the full movement of the ward-plate would

‘bé prevented by the-contact.of the overhang-

ing portion of the type with the bearing por-
tion 9; Fig. 9, a front view of the same; Fig.
10, a sxde view of the. ward-plate with a Wlde

70
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character in position, which could not in prae- -

tice be selected, because the full movement

of the ward- plate would be prevented by the .

contact of the overhanging. portion of the
character with the bearing-face 10; Fig.11,a
front view of the same; Fig. .12, a s1de view
of a proper space in an mverted position,
which space.consequently cannot be selected,
becauseé the full movement of the ward- plate
is preveuted- by the contact of the circular
projection 8 with a'solid portion of the space;
Fig. 18, a front view of the same; Fig. 14, a

-plan view of portions of the space-comb lu

ard raceway'12 and the mechanisms for acta-
ating the space comnb, which portions are lo-
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cated next to the p'art of the machine shown .

in Fig. 2'on the left-hand side of the.same,
Some of the specific parts shown at- the left-
hand end of theview Fig. 2 are-also shown at

'the right-hand end ofathe view Fig. 14, this
being déne for the purpose of showing clearly -

I20

the'eeunec‘tion between: the different views.

Fig.16;a

neétion with the space-register; Ifig. 17,.the

125

right-hand side view thereof; Fig. 18 a tr,qut .

from:the right-hand side, showing. a space

‘moved in{d lts proper position laterally: by

the action’of the comb, but out-of ‘its pry Qpeﬁ

‘_“posmon lonrrxtudmally, the same lying:a .5
“te forward of . 1t&nrqger registering pOSlthD
It 90, W similar ¥iew. showing the smw

i3
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moved into its extreme backward position;
Tig. 21, a similar view showing the space

moved forward into its proper registering po-.
_sition; Fig. 22, & plan view of the space-dis-

tributer mechanisms located at the left-hand
end of the machine; Fig. 23, a left-hand side
view of the mechanism for imparting vertical

“‘movement to the comb for advancing the for-

5

- frames, taken on the line o o, Fig. 25%; Fig. 255,

warder-frames; Fig. 24, a front view of the

portion shown in I‘ld 22, representing the

‘mechanisms for advanci_no‘ the spaces within

the range of action of the selecting mechan-

isms and the auxiliary meeham@mo employed-

in conunection therewith; Fig.25,a partial front
view, enlarged, of the mechanisms for regis-
tering, lifting, and advancing the forwarder-
frames by means of which the spaces are
meved into position for selection; Figs. 25 to

.83, inclusive, are enlarged.views; Fig. 254 a.
20

sectional view of the raceway 31, taken from
the left-hand side, the forwarder-comb; and

. the mechanism for locking the forwarder-

25 25
.. 00 00, Fx;r 25%; Fig. 257, afront view, partly in

a front view of the mechanismsshown in Fig.
54; Fig.26% asectional view taken on the line

section, ﬂlustlatmfr tue manner of loekm" the
fo'v&arder -frames; Fig. 26, a right-hand “side

- view, partly in section, of the mechanism for

35
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lifting the forwarder- fmmes Fig: 27, a right-
hand side view of a portion of the bent lever
45 and the ﬂnee part pawld6and a forwarder-
frame 36; Fig. 28, a front view, partly.in sec-
tion, of one of the forwarder:frames 36; Fig.
29, a right-hand side view of one of the for-
warder-frames 36; Fig. 30, a right-hand sec-
tional view of the raceway 31 PFig. 81 aright-
hand side view of the lifter- head 50; Fw 32,

a bottom view of the lifter-head; Fw 33, a.

right-hand side view of the three parn pa}wl

. 46 Fig. 34, aright-hand side view of the mech-

amsms for 1ew1ster1ng and lifting the for-
W arder-frameb, the uprlvhtbemg broken away
to show the lifting-lever 48; Tig. 35, a partial
front view of the bent ]ever 45 showing the
pawl 46 engaged with a for warder-frame 36;

Tig. 36, apartlal top view, enlarged, partlouly
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-paxtmlly in sectlon.and also certain other

.

m,sectlon of the connected ends of the lever
40 and the arm 42; Fig. 37, a partial right-
hand side view, enlarged, of the parts shown
in Fig. 36; Fig. 38, a left-hand side view of a

€ross- sectxon of the machine between the jus-

tifving-uprights and showing the mechanism
for selecting and ejecting the spaces from the

distributer'rac_efway and placing them in the’

space-chanpeld, and also the mechanism for
selecting and ejecting the spaces from the
space-channels into the line of composition,
The pin-block raceway used in conmnection
with the lattet selecting mechanisnr is shown

mechanisms. Fig. 39isatop view of the right-

~hand end of the ledve frame with cermm di-

wn

vision-strip 78; Fig. 41, a view of a division-

visiou-strips suppmted therein and'spaces in

. position between the strips and resting on the

supporting-leddes; Fig. 40, 2 top view “of & di-

5
v
strip 78, taken from the rwht hand side; Fig.

42, top view of the ledve frame 76 77 and '

the mechanism for ralsmg it; Fig. 43, a front
view of the partsshown in Flo' 39 ‘witha part
of the front portion. 77 of the ledn‘e frame
broken away to show the d1v1s1on-str1ps 78
and the spaces in position between the same;

Fig. 44, a view.of a division-strip, taken from -

the flont side thereof; Fig. 45, a view of the
parts - shown in Fig. 46 taken from the left-
hand side thereof; Fig. 46, a front view there-

of; Fig. 47, a front view of the lifter 91, de- .

tached; Fig. 48, a front view of the two-part
link 102 103, used in eonneection with the lifter

'Vmechamsm, Fig. 49, a sectional right:hand

side view showmv the safety-blocks 113, the.
lifter 91, the trip- shaft 115, and the two- part
link 102 and 103; Fig. 50, a right-hand side
view of the supportmfr-block 110, the guide-
block 111 for holding thesafety- blocka 113, the
lifter-slide 94, and the bell-crank lever 104
with1link 103; Flg.51 aright-hand side view of
thelifter- shde 94; Fig. 52, aleft handside view
of thelifter mechanisms and the trip mechan-
isms connected therewith; Fig. 53,a front view
thereof; Fig. 54, an enlarved left- hand verti-

cal seetlonal view showmg some of the parts -

of the setter mechanisms, some of the parts
of thedistributer-seldeting mechanisms, a sec-
tion of a portion of the dlstubuter-plate, the
forwarder-frame raceway, the ledge portions

‘76 and 77, the lifter 91, with the safety blocks

113, the safety-block giiide 111, , the trip-plate
117, and the upper portlon of the trip-lever.
116; Fig..55, a partial plan view of the lifter,
illubtratino the operation of the safety-blocks
employéd in connection therewith; Fig. 56,

a plan view of a safety-block; Fig. 57 a left:
hand side viewof .the pi- plnnver mevhamsm,
Fig. 58, a partial front view of ,the auxiliary
type-driver and the measuring-slide with a
word Dbetween the bearing-surfaces of the

same, the auxiliary type- drlver being shown

in its extreme left-hand position and the
measuring-slide in the position resulting from

.the measure of the word. Fig. 59 r! presents

the auxiliary type-driver in posmon to take
the type from the position in which if has
been moved by the main type- -driver; Fig. 594,

raceway 137 and the detent-plates 158 and
143 in their proper relative positions; Fig. 60,
a ‘plan view of the auxiliary type- dr;wer
mechanism; Fig. 61,a view of the same, taken
from the left hand sxde, Tig. 62; a front view
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an enlarged view, partially in section, of the .

I

of the same; Fig. 624, a plan view of the aux-

iliary type-duvex block 124, having the toath

‘portion 127; Fig. 63, afront view of the right-

hand end portlon of the word-comb mechan-
ism with the auxiliary type-driver; Fig. 64,2

‘front view of the middle portion of the word-

comb mechanism; Fig. 63, a plan view of the
parts shown in Fig. 67; Fig. 66, a plan view
of the link 172, with portions of the levers157
and 173; Fig. 67,a front view of the extended
movement mechanism and the left-hand end
portion of the word-comb mechanism; Fig.

I
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68,a plan view of the right-hand end portion

of the word-comb mechanism; Fig. 69, a left-
hand side view of the word- comb meehanxsm
and the mechanism for cluiching the word-
shaft and also the actuating-rod 185 and.cer-
tain parts of the electrical time-lock mech-
anism employed in connection with the word-
shaft; Fig. 70, an enlarged transverse verti-
cal seetlon taken on the line 0 o, Iig. 64,
through one of the slides for giving vertlcal
moveinent to the word-comb. Fig, 71 repre-
sents an enlarged end view of the front and
rear parts 146 146 of the word-comb proper
secured to the cap 147; Fig. 72, an enlarged
transverse section taken on the lineo o, Figs.
65 and 67; Fig. 73, an enlarged end view of
the extended movement comb-fingers 181 and
the slide to which they are attaehed‘and also
the link 179, which connects the slide 180 to
the word-comb; Fig. 74, an enlarged trans-
verse seetion taken on the line oo oo, Figs.
65 and 67. TFig.75 is an enlarged transverse
section similar to the section Fig. 74, but
taken on- the line ooo ooo, Figs. 65 aud 67;
Fig. 76, a plan view showing the connectlon
of the Word- -key 182 with lhe actuating-rod
183, also the special word-key 23 and counect-
ing mechanisms, also xllustrat1n<r the opera-
tion of the word - key escapement mechan-
isms, the parts being shown in their normal
posmons, Figs. 77 and 78, operative plan

views 1llustratmw the combmed action of the

escapement- pawls 383 and 0383 and the es-
capement-bolt 385; Fig. 79, a left-hand side
view of the 1eLummo' bar 188 for TYeturning
the keys and other parts to their normal po-
sitions and certain other parts connected
therewith, ineluding features of the electric
time- locl\, Fig. 80, a detached left-hand en-
larged end view, pamally in section, of the
letulmnv-bar 188 on the fulerum-rod 185 and
the arm 193 for making electrical contact with
the brush 195; Fig. 81, a detached left-hand
enlarged end view, partially in section, of the
1etum1nw bar 188 a.nd the arm 198, used in
connection with ther elieving-spring 199 Fig.
82, a detached left-hand enlar ged end v1ew
partially in section, of the returning-bar 188
on the fuleram-rod lSo and the connectmmrod
201 for returning the same to its norma] po-
sition; Fig. 83, a left-hand side view of one
of the kev levels 184,asection of thefulerum-
rod 185, upon which the key-levers are held,
a section of the returning-bar 188, by means
of which the key-levers 154 ate retumed to
their normal positions, and a portion of one
of the actuating-rods by means.of which the
movement of the selecting-key is imparted to
the key-lever 184. [Kig, b%‘ is a transverse
vertical sectional view upon the line 83%,
Fig. 223; Fig. 84, a rear view of the returning-
ba,r 188, held by the uprights 191192, with por-

_tions of the word- -key and time- lock mecha-

isms; Iig. 85, a diagram illustrating the elec-
trical connections of the machine; Fig. 854,
an enlarged detail of said diagram; Fig. 85%,

547.861

certain leading featuresof the machine, show-
ing the location of the electrical devices and
1Uustmtm0 the electrical time-lock circuits;

Fig. 86, a left hand side view of the main por-
tion of ‘rhe time-lock mechanism erpployed in
conunection with the setter mechanisms; Fig.

87, a plan view of the same; Fig. 88, a pldn
view of the lever-arm 213; Fig. 89, a front
view of the arm 213, the ]ocl(mfr bolt 21 , with
a portion of the qupportmo bracket 0.,U7

shown in section; Fig. 90, a rear view of the
rock-shaft 210, tbe lever 211 and the spring
233 for maknmelectrlcal connecnon the parts
being shown in their proper relative positions
upon the supporting-bracket 0207; Fig. 91, a
left-hand side view of the same; Fig. 92, a
front view of the shaft 013, with certain parts
of the actuating mechanism of the time-lock
located thereon,and also an end view of the le-
ver 214, located on the bracket 0207; Fig. 93,
an operative planview representing the l_ever
214, with its pin 216 in itsright-hand position
aoamst the stop 218; Fig. 94 a front view of
the shaft 221, with the sleeve 224 of the time-
lock mechamsm and toothed portion 225 of

the cluteh in their disengaged positions, the.

cam 222 also being held in its position of rest
by the Dbolt 228; Fig. 95, an operative plan
view with the time-lock lever 214, having the
pin 216 in its left-hand position against the
stop 217, in which position of the parts the
cam- plc»ce 226 is represenwd as commencing
the action of moving the sleeve 224; Fig. 94,

an operative plan view»with the cam- piece’

297 represented in position to commence the
action of returning the time-lock lever 214,
with the pin 216, to its normal position; Fig.
97, a front view of the sleeve 224 of the time-
lock mechanism with its teeth engaged with
the toothed portion of the eam 222, in which
figure is also shown the locking-bolt 228, with

its tooth 0228 in the groove 230 and disen--

gaged from the recess 231; Fig. 98, a right-
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hand side view of the mechanism for cluteh- -

ing the word-shaft, showing its connection

with the word-key rod 183, the latter being. |

returned  to its normal position; Fig. 99, a
plan view of the arms 246 247 of the three-
part lever of the word-shaft-cluteching mech-
anism; Pig. 100, a right-hand side view of
the disk 264, with the lever 256 returned to

115

its normal position and the cluteching-bolt 265 -

in its engaging position; Fig. 101, a right-

hand side view of the lever 256 and the block-"

120 .

piece 252, detached, the lever 256 being in its -

engaging position against the upper stop 253
on the block-piece 252,
shown the spring-detent 254, held in a socket
in the block-piece 252, and the cain-piece 255,
formed thereon, -as shown; Fig. 102, a rear
view of the arm 259 of the lever 256 and the
stops 253 253 on the block 252; Figs. 103 ar 3
104, views of the bolt 265, having the V-shaped
prOJectlon formed thereon, Fig. 105, a rear
view of a portionof the block- plece 202, show-
ing the detent 254 and the cam-piece 255, . (In

a bkeletou view in pel‘spectlveof the bed and ' the drawings Figs. 102 and 105 are pro,]ected

in- which view is also -




line 00 00, Fig. 100.. = A section of the frame:
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from Fig. 101, and the sides of these figures.i

) a,_r'e_consequenﬂy shown.in an inclined posi-
tion; but in the machine the sides of the parts’

shown are perpendicular.) - Fig. 108is a rear

view of a section of the'disk 264 and the gear.

263 on the sleeve 262, the section being on the

piece 267 is also shown, this section being on

‘the line,00, Fig.100. Fig.107.isaright-hand

side vieyw of a vertical séction through thé

3 s

- eenterofthe air-cushion cylinderof the frame-

2563 Fig.

15

word-comb, the measuring-slide, the clamping |
‘mechanisms, the méchanism for returning the

20 measuring-slide, and also portions of the in-

piece 167 Fig. 108, a plan view of the lever
_ 109, a front.view of the meehanism
for clamplng the- block 435 and unclamping
the measuring-bar 307, the clamp-bloek 435
not being shown in this figure; Fig. 110, a
front view of the auxiliary type-driver, the

. "dicator mechanism; Fig. 111, a front view of.
. a portion of the mechanism employed in re-

25-
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turning the meastring-slide; PFig. 112, a left-

" . hand side view of'a vertical section taken on
the line 01 01, Fig~110, showing one of ‘the-

mechanisms for clamping the measuring-bar;
Fig. 113, a similar view taken on the line 0;
02, Fig. 110, showing the .mechanism for ac-
tuating the rock-shaft 306. ' Fig. 114 isa simi-
Jar-view taken on the line 03 03, Fig.110; Fig.
115, a similar view taken-on-the ‘line .04 04,

- Pig. 110, with the exception that the slide 294

35

40

is not in the position shownin Fig, 110; Fig.
116, end views of the -word-measuring slide
987 and the line-measuring bar 307; Fig. 117,

‘a plan view of  the slide 804 with the actuaf-
ing cam-plate 209 on the adjacent portion 146

of the word-comby;-Fig. 118, a front view of

the same, showing the cam-slot 800; ‘Fig. 119,

a left-hand side view of the vertical slide 285

. with” the guide-piece 286; Fig- 120, a plan

- uring-bar

view of the line-measuring bar 307, the meas-
extension 324,the measuring-plate

~ -327, and the gage-block 437; Fig. 121, a front
45..

view of the same, Showing a part of the mech-
anism for veturning the line-measuring bar;
Fig. 1214, a left-hand side view of that portion

- . of the indicator mecharism which is adapted

50

to make contact with the line-measuring bar

/307 and to receive movement therefrom; Fig.
1218, a front view of the same; Fig. 1219 a

left-hdand. side view of that portion of thé in-

. dicator mechanism which is located on the

6o.

"keyboard-frame; Fig. 1217, a front view of the
view, enlarged, of a por-.

same; Fig.122,aplan
tion.of the measuring-plate 327, the eontact-
plate 450, and the gage-block 437, the latter
being shown in the position resulting from
the arrestof its forward movement by the con-
tact-plate.450; Fig. 123, a similar view with

- the teeth of the gage-block 437 in engagement

65

with the teeth of the measuring-plate 827. Ip
Pigs. 122 to 123, inclusive, the part8 are en-
larged for the purpose of showing the con-
struction more ciearly. Fig. 124 is a right-

hand side view of the gage-bloek 437; Fig.

125, a front view of the same; Fig. 126,a plan

“lockingthe sameinregistering positions;
131, a plan view of one of the movable pin-.

- ing the pin-bloeks; Fi ‘
.view of the mecharism for raising.and releas- -

‘the pawl-releasing cam-plate 562; Fig. 143,

- Fig. 146,

‘ment; and line

view of the measﬁ'ri'ng-plé,te 327, the cam 467,
the actuating-slide 485, and the elamping

mechanisms; Fig. 127, a plan view of the act-’

70

uating-slide 435 and the mechanism- for re- -
turning the line-measuring bar807; Fig. 128,

a left-hand side view of a vertical seetion-of
the mechanism for.giving the pesilive move-

ment to the contact-plate 450; Fig. 129, a plan -

view. of the plate 465, which is provided with
a cam-surface; Fig. 189, a plan view of a part

| of theaval raceway for the movable pin-blocks
movable portion 328 of the -

333, a part of the
raceway, the actuating-cam 339, and the in-

75
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termediate connecting parts for advaneing

themovable pin-blocks 333in the raceway %x_ld
ig.

blocks 333; Fig. 132, a rear elevation thereof;
Fig. 133, a right-hand side view of the parts

shown in.Fig: 130; Fig. 134, a front view of -

the parts shown in’Fig. 180; Fig. 135, a rear

view of a vertical section on the line 01 01,
‘Fig. 186, with-a portion of the ‘raceway 328

removed, in which view i3 shown a wedge-

‘shaped projection onthe lock-plate 346, which

is adapted to register each individumal piu-
block as it enters the movable raceway; Fig.
136, a right-hand side view of a. transverse

-vertical séction of the movable portion 328 of |

the pin-block raceway; Figs. 137, 188,139, and
140, sectional views similar to Fig. 185, illns-.
trating the operation of forwarding and lock-
Fig. 141, a right-hand side

ing the box of combination-plates; Fig. 142, a
similar view with a portion of the mechanism
removed to show the releasing mechanism;
Fig. 1424, a detached right-hand side view of

85’

99

95

1co

10§

a

front view of thesupportin g-brackets 519 520,1 ’

the box of combination-plates, and the mech-
anisms for raising and releasing the same;
Fig. 144, a left-hand

word-key, and indicator mechanisms; also the
speecial word and speciailine keys; Fig.145,a
left-hand side view of the line-shaft bracket;
a plan view of the line-clutch block-
piece 414; Fig. 147, a rear view of the line-
clutching disk 413; Fig. 148, a plan view of
portions of the word - kay, word - key eseape-
-key mechanisms;
and 150, plan views illustrating the action of
the line-key rod 235 in detaining the escape-

ment-bolt 385; Fig.151,aeft-hand side view-

side view -of the key--
board, showing 2 portion of the liné-key,

110
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Figs. 149 ..

120

of the bent lever 378 held inits locked posi- .

tion by the hook 377 and the line-key rod 235

in position to unlock the same. Fig. 1514
is & like view with certain of the parts re-

‘moved to more clearly show said bent lever

and hook; Fig. 152, a front view of the parts
shown in-Fig. 151, together with the line:key
bar 370 and connecting mechanisms; Fig.153,
a left-hand side view of the line-shaft, clutch-

| ing méchanism and mechanisms for releasing

the detent 433 of the clam p-block 435; Fig. 154,

125

135

a detached view of the cam-surface 1562 on -
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the cam 156 which controls the release of the
detent 433; Fig. 155, a front view of the con-
necting-rod 429 detached; Fig, 156, a plan
view of a section on tho line 0 0, Fig. 153;
I'ig. 157, a plan view of the detent-locking bolt
127, detached; Fig. 158, a left-hand side view
of the disk 413, with the line-clutching bolt
416 in engagement with the tooth:423 on the
sleeve 422; Fig. 159, a front view of the parts

shown in Fig. 153; Fig. 160, a front view of a

vertical section of the line-shaft-supporting
bracket 419 and a portion of the line-shaft-.
clutehing  meelanism loeated thereon; Fig.
161, a front view of the mechanism for re-
turning the escapement-belt 385 to its nor-
mal position; Figs. 162 and 163, front views
illastrating the operation of the bell-crank
lever 596 and the pawl 398 in returning the
escapement-bolt 385; Tig. 164, a plan view of
the actuating-slide 485 and other portions of
the mechanism for earrying forward and re-
turning the combination - plates, and also a
portion of the mechanism for determining the
extent of their forward movemnient; Fig. 1644,
a left-hand side view of the auxiliary stop
mechanism employed in connection with the
word-measuring slide; Fig. 164%, a front view
of the same; Fig. 165, 4 right-hand side view
illustrating the operation of the slide 485 and
the cam-disk 467, by which it is actuated ;- Fig..
166, a right-hand side view of the supporting-
bracket 519,the box of combination-plates 369,
the pin-block raceway; a portion of the actu.
ating’ mechanisnt  connected therewith, and
the mechanism.for moving forward the com-
bination-plates. Tig. 166 is a left-hand side
view of the upper portion of the supporting-
bracket 519, the lower portion being broken
away to show-the mechanism.for actuating
the combination-plates. The view also shows

. the bar 436 and its immediate connections,

Fig. 167 is a right-hand side view, enlarged, of

© the teeth of the lower portion 480 of the ver-

45

tical slide479 and also the teeth of the clamp-
bloek 435; Fig. 168, a right-hand side view
illustrating the joint operation of the clamp-
block 435 and the detent 433; Fig. 169, a plan
view of & section of the actuating-slide 485,
the slide 476, and the connection between -the
two, “also-the- connection between: the slide
476 and the lever 535; Fig.-170,.a front view:

"+ of a vertical section of the same parts on the:

LT
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line 0 0, Fig.'169, and: the vertical claniping-
slide 479 and other connecting parts; Fig.171,
aright-hand side viewof asection in a vertical

Pplanethrough the center of the rock-shaf tid7.3,
Fig. 1705 Fig. 172, an enlarged diagram view

ofa eombiuation—plate‘qdapted for four werds;
I'ig. 173, an operative plan view, partly in sec-

tion, of the combination~piates 0508, the for-
‘warding-plunger 525, the pi n-blocks,and dther

coacting parts; Fig.. 174; 4 vertical sectional
view taken on the line 174, Fig. 173; Fig:175,
a-vertical'sectional view taken:.n pom the line

175, Fig. 1735+ Fig. 176, a vertical: seetional-

_View taken upon:the line:176,:Tig.173: Tig:
177 an enlarged detail view; parthyin section

547,881

and partly broken away, for showing the move-
ment of tae pin-block-actuating mechapism;
[Pig. 178, alike view showing some of the parts
in different positions; Fig. 178, a sectjonal
view taken upon the line 1784, Fig. 173; Fig.
179, a front view of the pin-block raceway and
the mechanism for actnating the movable por-
tion of the same; Fig. 180, a plan view of the
left-hand end of the pin-block raceway with
the mechanism for actuatingthe movable por-
tion of the raceway; Fig. 181, a right-hand
side view of thesame, !
182, a plan view of a part of the movable por-
tion 328 of the pin-block raceway and one.of
the plates 543, by means of which it is held
and guided in its-vertical movement; Fig, 183,
4 right-hand end view of the same; Fig. 184,a
plan view of the mechanism for selecting and
ejecting the spaces from the space-channels
into the line of composition; Fig. 185, a left-
haud side view of a vertical section between
the uprights 576 577 of the same mechanism;
Fig. 186,a front view of the mechanism shown
in Fig. 184, with a portion of the same broken

frame in which they are held; Pigs. 187, 189,
and 191, operative views illustrating the joint
action of the selecting-levers 588 and the
movable pins-in the pin-bloeks 333; Figs. 188
and 190,operative views illustrating the action
of the selecting-levers 588 in giving an initial
movement to the ejecting-planger 604; Fig.
192, a left-hand side view of the left-hand jus-
tifier-opright 576, the mechanisms for with-
drawing the rule or gate, and the meclranisms
for depressing the jastitied linesinto the gal-
ley, inclnding the dynamo for furnishing the
electric current and portions of other adja-
cent- mechanisms; Fig. 193, a-front view of
the setter-galley and the mechanism con-

‘Fig.195,a plan view illustrating the operation
of the sliding plate 612 and slide 614, adapted
to receive movement from theline of justified
type.and the lever 618, employed in connec-
tion with the galley mechanism, the parts in

beyond their registering positions by the ad-
vance of the line of type; Fig. 196,'aleft-hand

piece 609 of the galley-bracket, the sliding
.plate. 612, .the slide 614, the lever 618, :and
‘the rule or gate 617, the .parts being shown

‘hand end, of the raceway 137, showing the

-manner in.which. the two are. united; Fig,
199, a left-hand side view of a section of the

slide 614 heing shown. in transverse séction;
TFig: 200, a front view .illustrating the opera-
~tion of the vertical slide 632, which serves-as
the removable.abutment .at the right-hand

side vietw.of the.galleybracket 607, . and f :
volloy nieehdnism located - thereon;.Fig, 202,

i

away to show theselecting-levers 588 and the -

nected therewith; Fig. 194, a plan of the same;

Fig. 197; Fig. 197, a plan view of the cap-

in their normal positions; Fig.- 198, a plan.
view:of .the type-setter gallgy .anl the left-

7¢
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partially in section; Fig. -
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this view being shown as having been .moved -

115

side view of ‘a vertical section.on theline 00, .

20

125

slide..614, -haying the head. portion 615, the »

13>

end-of the.justified line; Rig. 201, a left-hand. ,
.and fhe
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a left-hand side view of a vertical section on |

. the line 0 0, Fig. 198; Fig. 203, a left-hand
. side view of the partsshown in Fig. 200; Figs.

Ic

204, 205, and 206, enlarged plan views illus-
trating the operation of the latch-piece 636
and the lever 622, having the square recess.
Fig. 207 is a front view ot a vertical section
on the line 0 0, Fig. 212, of a partion of the
parts shown in Fw 212 showing the relative
positions of the sll_des 635 and 646 Fig. 208,
an enlarged front view of the palts shown i in
TFig. 204 with the vertical slide 645 also in its
proper relative position; Fig. 209, an enlarged

- left-hand side view illustrating the action of
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the hook-cateh 625 upon the lever 622; Fig.
210, an enlarged left-haud side view of a'ver-
tical section of a portion of theslides 635 and

1646 and ‘the latch-piece 636, (shown in Fig.

12,) the lateh-piece 636 bemg shown in en-
Oavement with the actuating-slide 646; Fig.
911, ;aplan viewof the galley- bracket 607 with
the eap-piece 609 removed, showing the gate
617,theslide 614, aud the lateh-piece mechan-
isms; Fig, 212, a left-hand side view of aver-
tical section on the line 0 0, Fig. 194, showing
the galley-cap and the line-depresser in their

‘positions upon the galley-bracket; Fig. 213,a

left-hand side view of the electrical key-lock-
ing mechanism connected with the line-key

‘rod 235; Fig. 214, a plan view of the parts

shown in Fig, 213; Fig. 215, a front view-of a
vertical section on theline 00, Fig. 213, show-
ing the-manner in which the lever 662 is at-
tached to the word-key-actuating rod 183;
Fig. 215%, a plan view showing the.projec-
tion 666 on the vertical slide 0244 in engage=
ment with the recess 665 of the line-kéy rod
225; Fig. 216, a left-hand side view showing

“the.special-line-key 245 in its proper position
“on the left-hand side of the keyboard-frame; |
. Fig. 217, a plan view thereof; Kig. 218, 4 left-

hand side view of a vertieal Section through
the keyboard, showing the mechanism by
means of which the word-key 182 receives
movement from the special em-quad key 681;

- Fig. 219, a plan view of the special mechan:

50

ism for holding the gage-block 437 from move-
ment until a line of the proper length has
been set; Fig. 220, & front view of the same;
Fig. 221, a right-hand side view of a vertical
section through the line'0' 0, Fig. 220; Figs.
222, 223; 224, 225, and 226, plan views of suc-
cessive pOIthhS extendmur from right to left,

- which views, taken tocrether, remesent a plau

55

view of the entire machm‘e (In arranging
these figures for this purpose the ‘sheets

.should beplaced with the lohg sides adjacent,

with theé exception of Fig. 222 ‘which should

- be placed with the broken lines next to Fig.

. 6o
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223.) In each view a portion of the next-ad-
jacent view is shown,in order that the con-

nection between them may be clearly seen.’

In Fig. 222 of this series of views is shown
the main driving-shaft with the loose pulley,
dllvmg-pulley, and type-driver disk located
‘thereon, also thie series‘of cams and rock-
shafts which aetuate the mechanisma for for-

warding the type and lifting them into the
type-chanuels. In Fig. 223 isshowna portion
of the main train of gears, the keyboard, the
type-setter ejecting-piungers, and ‘other por-
tions of the type-setter mechanisms. Figs.
223, 224, 225, and 226 embrace the parts which
form the sub;;ect of this invention: Figs. 227,

228, and 229, front views of the portlons of

the machine shown in Figs. 224, 225, and 226.
Fig. 230 is a table, illustrating the prmcnple
mwlved in our improved method of justify-
ing type. Figs. 231 and 232 are diagram

views illustrating the application of said.

prineiple. Fig. 233 is a table intended to
illustrate a modification of the prineiple illns-
trated in Fig. 230. " Figs. 234 and 235 are di-
agram views illastrating the use of said table.
Flg 236 is a plan view in detail of a portion
of the machine, showing a modified construe-
tion of the measuring deviee, modified means
for utilizing the combinations and for insert-
ing the spaces between the words.  Iig. 237
is a vertical sectional view taken upon the
line 237 of Fig. 236. Fig. 238 is a front view
of the modified eonstructi,on shown in Fig.
236, Fig. 239 is a front view in detail of a
combination eylinder.
view indicating a modified means for main-
taining the Words separate upon the raceway;
Fig. 241, a plan view of a modified means for
transferrmd the type measurement to the
combination-forms, and Fig. 242 is an end

“view thereof.

Havmof given a genéral statement of our in-
vention, we will ﬁrst describe so much of an
automatie setting and distributing machine
as will enable the connection of our inven-
tion therewith to be understood, as it is upon
the action of and eonnection w1th these aux-
iliary or similar mechanisms that the effi-
éieney of our invention depends,after which
said invention will be described in detail.

Referring to the drawmws, 1° Figs. 1* and
2 represenis the bed or main fxamework of
the machine; which is preferably inclined at

-an angle to the plane of the horizon in order

that the type-cases may likewise be so. in-

clined as to maintain the type in proper po- 1

Fig. 240 is adiagram -
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sition therein, while at the same time the type- -

gjecting plungers, which are arranged at right

angles to the case, as well asother parts, may

be more readily adjusted. Attached to the
bed are brackets 15 for the support of the
main driving-shaft of the maechine, and six
principle upright brackets 191, 192, 519, 520,

576, and 577, Figs. 85® and 222, which serve

as beamngs for the various shafts and as sup-
poris for the main type-case 1°, Fig. 14 and
the space-case 107. A keyboald 1820 {5 ar.
ranged upon the front of the machine for the
purpose of initiating the action of suitable
plungers for ejecting the type into a main
raceway 137, hereinafter referred to, which
extends from the right-hand side of the type-
case, along the entire front of the machine, to
the setting-galley 608, Figs. 14,193, 226, 227,

228, and 229, upon the éxtreme Teft,

I20
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Located in front of the machine at right
angles to the plane of the bed is a bracket in
which is placed a distributing-galley 02 in
which the “dead matter” is intended to be
piaced for distribution. Above and adjacent
to the distributing - galley is an auntomatic
“cut-off ” or separator mechanism 1, 2, and 3,
Figs.1,2,15, 225, and 228, by which the spaces
uve separated one by one from the line and
conveyed by means of a comb 11, having a
four-motion movement upon a suitable race-
way to the right, thence forward, thenee to
the left, and are delivered to carrier-blocks,
which are moved into operative proximity to
suitable selecting mechanisw, whereby the
spaces are placed in separate channels ac-
cording to a predetermined order. A similar
comb 13, Figs. 1, 3, 14, and 15, arranged in
suitable proximity to a raceway 12, for con-
veying the spaces to.the space-case, is given
A four-motion movement by means of the le-
vers 14 and 17, vespectively, which are actu-
ated in turn by means of cams 13 and 16 upon
the shaft 013, .

An adjusting bar or plate 25 isarranged to
slide horizontally in suitabie bearings, and is
actuated by means of a bell-crank lever 24,
Figs. 17 and 22, which in turn is operatively
counected with a cam 23 upon the distribat-
ing carrier-shaft 023. The plate 25 is pro-
vided with depending arms 26 and 27, Figs.
19, 20, and 21, which are adapted to engage
with, the ends of Lhe spaces and move said
spaces into a registering posifion, whereby
the usual round nicks therein may be brought
into alignment with the bead-like projection
or guiding-rib 30, which serves to guide the
spaces in their lateral movemeunt upon the
raceway, any excess of movement of the type
being prevented by means of what we term
the “spring-post raceway,” as shown at 28,
Figs. 14, 18, and 21.

At the left-hand end of the comb 15 the
spaces are received in suitable carrier-frames
36, Figs. 24 t0 20 and 257, which areindepend-
ent of each other and dre arranged to move
upon raceway 34, having curved ends, Fig.
24, in suitable proximity to a space-case 107,
as shown in said last-nawmed figure. The ob-
ject of said frames is to advance the spaces
in a satisfactory manner upon thé raceway,
and to sustain them while being subjected to
the action of suitable seleeting mechanism,
The frames are advanced by means of a comb
050, to which is imparted a four-motion move-
ment and while at rest the spaces are tried
by means of wards 7, Figs. 3 to 13, inclusive,
which are adapted to seleet the spaces by
means of certain nicks formed therein, with
whieh the wards are adapted to register when
pressed against said spaces, respeectively. In
case the wards so register the levers by which

-the wards are actuated are moved sufficiently

to initiate the movement of ejecting-plungers
by which the spaces are forced out upon and
across a division-plate 90, Figs. 38, 49, 50, and
64, into a lifter and thereby deposited upon

ledges or shoulders 80, Figs. 39 to 44, inelu-
sive, formed upon the lower ends of division-
strips 78, which serve to divide the spoce-case
107 into suitable compartments or chahnels,

The foregoing brief deseription is given in.

order to show, generally, the preferable way
in which the spaces are distributed, selected,
and introduced into the space-case; but, as
they form no part of our joint invention, and
as it is not our intention to e¢laim the same
jointly, a more elaborate description herein
is deemed unnecessary. Neither will a more
exterded description be given of the type-
setting mechanism. Suffice it to say that by
means of a reciprocating main type-driver,
the type when ejected upon the setting race-
way 137, in aceordance with the order of de-
pression of the selecting-keys, is advanced
by means of said main driver into operative
proximity to an auxiliary type-driver 124,
Figs. 58, 59, 60, 61, and 62, which consists of a
block provided with flanges 125, adupted to
fit into corresponding recesses in a frame126,
in whichitisarranged toslidelongitudinally,
said frame being in turn provided with a
vertical projection 130, arranged to slide
loosely in guides in a stationary frame ‘0130,
Fig. 58. The block 124, therefore, is adapted
tobe reciproeated horizontally and vertieally.

The forwner movement is accomplished by’

means of an osecillating arm 131, Iig, 62, the

lower.end of which i3 connected by means of

a link 129 to the block 124, while the upper

-end is rigidly attached to a rock-shaft 132,
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Figs. 61, 62, 63, 109, and 224, which is sup--
ported in a bearing in a suitable bracket at- .

tached to the main upright 192.
arm 0132, is located upon the rear end of the
rock-shaft, and is provided with a pin which
is adapted to engage with a groove in a cam
133, mounted upon the auxiliary driving
shaft 133, Fig. 224, Sald auxiliary type-
driver is provided with a depending finger
127, which is intended to engage and forward
the type to the left, the driver being given a
four-motion movement with each impulsg of
the machine, as follows: To the right in a
plane above the top cf the type, thence down-
wardly to engage the type, thence in a hori-
zontal planetothe left, and thence rearwardly
and preferably in an obliqueline to the upper
plane. The manner of moving the type
thereby is clearly indicated in Figs. 58 and
59. The forward movement of said driver is
comparatively slow in order to prevent a dis-
placement of the type. This comparatively
slow forward movement of the auxiliary type-
driver, which 1ype-driver is not our joint in-
vention, is utilized by us in connection with
our-improved measuring device in the nau-
ner hereinafter set forth, as an aid in measur-
ing the type constituting the words as they
are set,

The word-comb and word-shaft.—In order
to automatically and properly justify the
lirie, it is essential that the measurement of

the type should either be taken directly or'

A similar
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properly indicated; but preferably the former,
and in order to render practicable the auto-

- matic.insertion of the spaces in the line itis

10

.Is

20

‘ments.

of the utmost importance that the words
shounld in some way be kept separate until
such time as the spaces are inserted. We
aceomplish the first cbjeet preferably bytak-
ing the measure of each word separately and
obtaining the sum-of these separate measure-

plish by means of what we term a * word-
comb,” which is operated primarily by a
@ word shaft.” These features we .will ﬁrst
describe before' giving a description of the

measuring devwe, the action of which is de-

pendent thereon.

It should be borne-in mmd that the main’

features of the justifying mechanism are nor-
mally at rest, and that those which relate to
their respective actions, either to a word or o

-a line, are under the primary control, and
* their action is subject to the volition of the

25
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35

40

- mechanism is deseribed in full.
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operator. When, therefore, a word isset, the
operator indicates it by the depression of a
special key 182, Figs. 224, known- as the
“word-key,” whlch mltlatcs the movement of
mechanism adapted to actuate a clutch upon
a shaft 266, Figs, 38, 69, and 224, which is
known as the “ word-shaft,” and which auto-
matically stops upon the completion of a sin-
gle revolution, unlesss the word-key is again
depressed in harmony with the next succeed-
ing impulse of the machine. -Thisisliable to
oeceur for an.indefinite number of times for
special purposes, and will be heremafter ‘Te-
ferred to.

As the mechanism by which the 1mpulse of

the word-key is transferred to the clutching-

device is intimately connected with aud de-
pendent upon the time-lock mechanism, a full
deseription thereof will be deferred until the
construction and operation of said time-lock

In ordertomaintain the words separate, one
from another, for the purposes mentioned, we
provide a word-comb 146, Figs. 63,.71, and
227, which consists of two or more, but pref-
erably four, parallel plates having suitable
spacing between to keep them separate, said

plates or bars being provided with teeth; as -

-shown, which are sufficiently distant from

55
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each other to.receive the type representing
the longest word of the language between
them. Said word-comb extendsfromthe aux-
iliary type-driver to the space-case 107, as
shown in Figs. 110, 227, 228, and 229 abov

and in operative ploxxmlty to the main race-
Au end view of the-word-comb is shown
in Wig. 71. ‘The number of intervals between
the teeth of the comb should be not less than

* the maximum number of words in any one

65

line.

Aside from the main comb 146, which is m-v

tended to convey the words from the point of
delivery of the auxiliary type-driver to a
point nedr the space-case, we preferably pro-
vule a bupplemental driver 0148, having a

" The latter end we prefer to accom-

‘the frame.

greater longitudinal movement for conveying
the words past the space-case, and a second
stupplemental portion 0149, like the main por-
tion, which is adapted to convey the words;
with the spaces, from the left-hand side of
the space-case toward and over the receiving-
galley.

‘Located at snitable points are three blocks
148, Figs. 63, 67, 68, 70, 227; and 228, for the
support of the main portion of the word-eomb.
Sald blocks are secured loosely in vertical
guides and the word-couib is also loosely se-
cured in bearings in said blocks, so as to per-
mit of a longitudinal movement of the body of
said. eomb thersin. _
tached tothe combyasshown to fit in said bear-
ings. It is therefore obvious that said comb
is capable of a vertical movement through the
action of the sliding-blocks 148 and of a hori-
zontal movement therein, which movements
areaccomplished asfollows: Pivotally mount-
ed at 158, Figs. 68 and 69, upon a suitable
bracket which is rigidl yattached tothe frame-
work of the machine is a lever 157, pmwded
with a pin adapted to engage in a groove in
a cam 156 mounted upon the word- shatt 266.
The opposite end of said lever is arranged to
engage with a block 1479 as clearly shown in
Fws 68, which block is plvotally mounted
upon & pin attached to the cap-piece 147 of
the word-comb.

By the revolution of the shaft 266 horizon-

tal movement is imparted to the word- eomb
through the lever 157, :

The normal position of the word-comb in
relation toitshorizontal movements is slightly
to the left of its extreme right-hand position,
and the groove of the cam 156 is so -formed
as to cause to be imparted to the word-comb,
first, a slight movement from the normal to
the extleme right-hand position, then a for-
ward movement to the. extreme left-hand po-
sition, and, finally, a return movement to-the
place of beomnmv

Attached to the slides 148, by me(ms of
links 170 and pius 171, Figs. 64 and 70, are
the horizontal arms of bell crank levers 169,
Figs. 63 and 227, which levers are located at
suitable points upon the beam 151, Figs. 68
and 69, The vertical arms of said Ievexs are
in turn attached to a horizontal connecting-
bar 168, Figs. 227, 228, and 229, which con-
nects with the vertical arms of all of said
bell-crank levers 169, so as to actuate the same
simultaneously. The right-hand end of the
connecting-bar or link 168 is loosely attached
to an arm 166, Figs. 63, 68, and 227, which is
rigidly secared to.a transverse rock-shaft'162,
sustained in. suitablé bearings attached to
Upon the opposite end of said

S
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shaft, as represented in Fig. 68, is a similar -

arm 161, rigidly attached to said shaft and -

provided with a pin 160, adapted to engage
with a groove in & cam 159, mounted apon
the word-shaft 266.. Thus, through the roc¢k-

ing of the shaft 162,imparted by the rotation’

of said cam, a reciprocating movemeni is

130



transmitted to . the connecting-bar: 168, and
thenes to the bell:erank: levers, whereby the
word-comb is aetuated vertieally., ‘
The cams 156 and: 159, Fig. 68, are so timed
as to act in, harmony with each: other to im-
part the:requisite horizontal. and  wertical
movements t¢; the word-comb. when : desired.
Said comb:is thereby caused to move from its

cmormaldnto its.extreme: right-hand position,

Io

15

thenee downwardly:to. the lower plane to en-
gage the type, thence forward to its extreme
left-hand position toeonvey the word or words
along the raceway,thence upward to.the up-
per plane, and thence backward in said ap-
per planeto its normal'position. . By depress:

" ing the word-key,then, it'should be: remem-

20

25

bered .that the word-shaft:266 is eaused tobe
clutehed: .and: to:make: one revolution, thus
imparting the four-motion-movement to the
word:eomb to which the auxiliary type-driver
delivers :the successive .words, which: words
are thereby: intermittently : advanced along
the:raceway toward the setter-galley.
Inorderito preventdisplacement ofthe type
uponthe raceway, we provide what is. known
as-a:"spring-post? raceway 0147, Figs.: 70,

%2, 74, and. 75, which ' eonsists of a dat plate

30

or bar arranged between the, parallel bars of

the: word-comb, it iwhich ‘bars ars placed a
series of: vertical spring posts: or studs. sur:

+rounded by spiral-springs, as sbown, forim-

parting a ylelding pressure to theheadsupon
the: lower: ends: of swid: posts, which Dbear

: against.the  type, and. thus hold: them, by

25
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means of frictional contact, in any given place
at whieh they are advanced upon the race-
way. Thisfeatureiscommon to boththe dis-
tributing and setting mechanisms, and we
make no elaim thereto in this application.
Themeasuring devices—We are aware that
the measurement of the type has heretofore
been indicated, upon a scale or otherwise, for
justifying purposes according to a predeier-

"mined standard of dimensions; but  this
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method is subject to inaceuracies, owing to
the fact that there is usually more or less for-
eign matter between the type, and hence the
indicated measure may not at all times con-
form to the actual. If an actual measure-
ment of the type, together with such foreign
matter as may be with it, be made, it is obvi-
ous that when spaced accordingly it must al-
ways enter the galley without difficulty.

We are the first, as far as we are aware, to
actually measure type for purposes of justifi-
cation, and to automatically transfer that
measurement to material ecombinations by
which the proper spaces are caused to be set
out, Said measurement may be made’ and

indicated in varicus ways; one or more of
which will be hereinafter suggested; but in.
‘practice we prefer to accomplishi it as follows:

As it is less practicabies to measure the line

. as awhole, owing to the necessity for keeping

6§

thd words separate in order to introduce the
spaces, and as inaccuracies would result from
measuring each type by itself, we prefer, as

T p4Y,881

stated, to: measure each word separately and -

-add its measurement 'to the: preceding word

orwords. In doing:this we employ what we
term a “ word-measuring slide;” which prefor-
ably consistsof a head portion 284, Figs, 58,59,
111,115, and 227, adapted to slide longitndi-
nally in snitable ;guides:in proximity to the
setting-raceway 137.:-8ald :héad :portion’ is

7o

75

provided with teeth 2849, adapted to project
upwardly: through slots in the raceway, as:’

clearly:shown: in ¥igs. 115:and 1644, so as to
be' presenited before the typé which is:ad:
vanced ‘by the lauxiliary driver,. The head
portion 284 isadapted to slide horizontally
upon:a. guide 286, better shown ‘in: Figs. 115
and 119, which is addpted to' enter suitable
recesses in said head, and which’ gaide 9 in

furn attached -to bloeks 285285, Figs. 109; 115,

and 119, arranged to slide loosely in vertical
guidesintheé beam 151.. Thus: it will be'séen
that said measuring-slide is ¢apable of both
vertical :and ‘longitudinal ‘movement. At

‘fached to the'head portion 284 is a bar or rod

287, which constitutes the'main portion of the
measuring - slide, the ‘latter being provided
witha:grooveupon either side and 4 tongue or
wedge:shaped portion above, as clearly shewn
in Figs. 111 and 116.: The word-measuring
slide is'sapported nearitsleft-hand end upon
rollers: 288:288, Figsd. 109:and 110, which iroll-
ars are suitably supported by means 6fa ver-
tical slide 289, similar in construction to the
stides 285, :: Projections are formied upon the
vertical: slide’ 289; which extend inte {he
grooves of the square portion of the measur-
ing-slide and thus connect the former to said
measuring-slide, as shown in Fig. 113. The
word-measuring ‘slide has Imparted .to it a
four-motion movement, as follows: first, in a
forward direction in an upper plane; second,
in a vertical direction to the lower plane,
thence rearwardly in said lower plane, and,
finally, in a vertical direction te the upper
plane. The forward or left-hand movement
of the measuring-slide in the upper plane is
imparted by the pressure of the type against
the teeth thereof, which type are fowarded by
means of the auxiliary driver

. An adjustable stop 282, Pig. 58, is attached
to the framework to serve as a bauking for
the head of the word-measuring slide, said
stop being placed by preference the width of
an ordinary space (.035 of an inech) to the
right of the extreme left-hand position of the
auxiliary driver in order that the measure-
ment of an ordinary space may be added to
that of each word for the purpose of securing
greater nniformity in spacing, as hersinafter-
more fully described.

Horizontal return movement to the right-
hand is imparted to the measuring-slide by
means of a lever 292, Fig. 110, which is con-
nected with a sliding block 294 Ly means of
a link 293, Thesliding block is more clearly
shown in Figs, 111 and 115. Said block is
provided with a hollow eylinder O, in which
i3 inserted a piston having a projection 294

8o

9o

95

100

105

I1O

£15

I20

125




-of movement of the projection 296,
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adapted to eng :we thh a pro,]eetlon 297 upon
the head 284 of the measuring-slide when the
latter has been moved into the lower plane af-
terhaving taken the measurement of the word.
When the word-measuring slide is in the up-
per plane the projection 297+ is above the path
The eyl-
inder is provided with the usual vent open-

ings, so that an air-cushion is formed to ease:

the concussion of the blow against the projec-
tion 297. The pisten is returned toits normal

_ position in its left-hand movement by the con-

- 5. ver

tact of the projection 296 with ‘a projection
298 I‘I"‘ldly attached to the raceway. "The lé-
292 is mounted upon a rock-shaft 291, to
which is imparted movement by means of &

cam 290, mounted upon what we term the“J us-

- ifying cam- q.uaft” 061, said cam- engaging
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with a'pin upon a shert arm rigidly attached
totherear end of the rock-shaft 291. Inorder
to inrpart a yielding action tothe lever 292 we
prefer to attach said lever loosely to the rock-
shaft 291 and to loosely conmeet with lugs
upon the free end thercof,asshown in dotted
lineg,
attaehed‘to a short arm immediat_ely behind
the lever 292, which short arm is/in turn rig-
idly-attached to the rock-shaft 291. A set-

serew 0000, extending through a lug in said

short arm and bearing against the arm 292
enables the necessary adjustment to be made
and the tension of the spring to be regulated.
The vertical vfovement of the shdes 285 is
imparted by means of arme 2890, Fig. 115, rig-
idly attached to.a rock-shaft 306, _Figs. 110,
114, and ‘115, which is actuated in turn by
means of an arm 303, rigidly attached thereto

.and connected with a verticalslide 304 locsely

arranged in vertical guides. (See Figs. 117
and 118.) A pin'303 apon said slide is adapt-
ed-to engage with a cam-shaped slot 300 upon
a plate 299, loosely secured between suitable

guides above and below to the beam 151, as

shown in Figs. 110, 117, and 118. The plate
299 is also attached loosely to the word-comb
in such mannerasto receive movement there-
from in a horizontal plane between the guides,
and as a consequence to impart, by means of
the cam-shaped groove.and the connecting
mechanism described, a vertical movement to
the measuring-slide. Said word-comb, the
purpose aud operation of which will be here-
inafter more fully described, is actuated, as
stated, at the end of each word. It will there-
fore be understood that tite measuring-slide

_receives itsmovement with the setting of each

word and in harmony with the movement of
the auxiliary type-driver. Being forwarded
by means of the direct pressure of the type,
it follows that the extent of each forward
movelnent conforms to the measurement of
the typein the successive words that are set,
the slide always returning after the measure-
ment of each word to its initial position
against the step 282,

’I’Iw line-measuring bar.—The successxve

Fig. 110, a'spring 000 which is rigidly

o

forward movements of the measunnrr-shde

i3

indicate the exact measureient of- the re- -

spective words; but as it is essential that

each one of these measurements should be :

g
<

preserved and added to that which has pre--

_ceded it, we prefer to provide for this pur-
pose whctt we term ‘a “line- -measuring bar’

307, Figs. 109, 112, 113,114, 116, 220, and 221,
which consxsts of a bar provuled w1th a,lono"l-

tudinal V- shaped groove upon its under side ,

adapted to receive a wedge-shaped.tongue
formed upon the upper suie of the word-meas-

uring slide 287, as clearly shown inthe draw-

ings, as well as a similar wedge-shaped tongue
320, Fig, 112, formed upon a stationaryblock

8o

attached to the beam 151. Said measuring-bar -

is provided with longitudinal grooves upon

.the sides adapted to.fit suitable guides in,

blecks 308 and 0308, Figs. 110, 114, and 227,
in which it is normaliy free to slide lonm-
tudinally.

In order to secure the reSultof the sucecess-

ive measurements made by the measuring-

slide, it ig our purpese. to clamp the line-

measuring bar to the word-measuring slide.
before the beginning of each forward move-

90 -

ment of the latter, move the two together to -

the extent of the forward movement of the.
measuring-slide, clamp the measuring-bar to-

a stationary point during the return move-

ment of the measuring-slide, which during -

said movement is unclamped from the meas-
uring-bar, reclamp said slide and bar to each

other, unclamp the bar from said stationary

pomt and repeat the operation as many ftimes
as there are words in a’ line, thus intermit-
tently advancing the measuunw bar a dis-
tance corr espondmu to. the gross measure-
ment of the words in the line, plas the ordi-
nary spaces. We accomplish said result as
follows: The measuring-bar is:so adjusted in
the bloek 308 in which it is supported, as to.
be eapable of a slight movement in a verti-
cal direction, as shown in Fig. 114. Pivot-
ally secured at one end to a pin 310, better
shown in-Fig. 109, 'attached to the raceway
187, is a yoke 309, the other end of said yoke
bemo' adapted to rest vpon a stop-pin 311,

also attached to the raceway. A frame 312,

having rollers at the respective ends, is plvot-
ally attached to the yoke by meansof a bolt,

as shown at 313. A spring 314, Figs. 109 and
110, is rigidly attached at its nnddle to the
raceway, one end thereof being made to bear

tos

-

IO

115

120

upon the end of the yoke above the pin 311,

so as normally to hold the left-hand end of
said yoke against said pin with a yielding
pressure. Normally the rollers upon the
frame 312 exert no pressure upon the bar
307; but are, through theaction of thespring
314 intended to exert a yielding pressure
theleon when the slide 289, Fig. 109, to-which
the rollers 288, herembefore referred to, are
attached, is rmsed whieh action is accom-

plished as follows: Loosely connected with.a’
- bolt which is passed through suitable lugs at
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the lower end of the slide 289, as shown in
Figs. 109,110, and 113, is an arm 289% which is
rwldly attached to a rock- shaft 306.

The manner in which the rock-shaft is act-
uated to impart vertical movement to the
head portion 284 of the word-measuring slide
has been hereinbefore deseribed. The slide
289 isactuated inlike manner, and the wedge-
shaped tongue on 'the word-measuring shde
is pressed into the corresponding groove in
the line-measuring bar and the two -‘are
clamped together thh an elastic pressure re-

sulting from the resilient action of the spring.

314. T his clamping action occurs previous to
the forward movement of the measuring-slide
resultingfrom the action of theauxmary type-
driver, and henee the measuring-slide and
measuring-bar are caused to move forward

together.
held in the yoke 309 the upper rollers are free

. to adjust themselves with uniform pressure
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_spring 319, secured beneath the raceway 137,
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upon the surface of the measuring-bar 307,
thuos insuring a continuousand perfect elamp-
ing of the two bars as they are pushed forward
between the upperandlower rollers.

Upon reaching the limit of.the forward
movement at the end of each word, the meas-
uring-bar is elamped to astationary part,and
the slide and bar unclamped from each other
in the following manner: A stationary block
320, Fig. 112, is rigidly attached, as stated; to
the beam 151, and is provided with a wedge-
shaped portion, as shown in Fig. 112, which
latter is adapted to enter the wedge-shaped
groovein the bar 307. A slide 316 isarranged
in vertical guidesin the beam 151, and is pro-
vided with lags 317 and 318, which project
forward above and below the bar 307. Said
slide is given vertical movement by means of
an arm 315 attached to the rock-shaft 306, A

isadapted to depress the slide 316 and thereby
clamp the measuring-bar 307 to the station-
ary bloek 320.

At the proper time in the ~operation of the
machine the rock-shaft 306 is caused to give
the lever-arms described a downward move-

ment, in consequence of which the slide 316

is caused to descend by the reaction of the
spring 319, and thus press the grooved por-
tion of the measuring-bar upon the wedge-
shaped projection 320. The clamping action
thereby effected occurs just before the meas-
uring-slideis unclamped from the measuring-
bar by the action of the other lever-arms upon
the rock-shaft, ashas been before described.
The measuring-baristhus temporarily held in

astationary position until the measuring-siide |
is returned to its normal position ready for,
the measurement of the other word, when the

reverse action takes place—that is, the meas-
uring slide and bar are clamped:together and
the latter unclamped -from said stationary
connection. Asaresult of the first movement
of the word.comb intoits exireme right-hand

By meansof the pivoled frame 312"

give the word-measuring slide, which at this
time is in its npper plane and in the forward
position into which it has been moved by the
action of the auxiliary type-driver movement
into the lower plane. By this movement, also,
the word-measuring slide i8 unclamped from
the line- measuring bar, and the latter is
clamped by the stationary clamping mechan-
ism t¢ hold it against accidental movewment.
After the first movement of the word-comb to
the right, and mainly during the downward
movement of the same, the Word measuring
slide, by the action of the cam 290 and the
actuating lever-arm 292, is refurned to its ex-
treme right-hand position. ‘During the first
part of the movewent of the word-comb to the
left, and by means bf the cam-plate 299 there-
on, the word-measuring slide is lifted to its
normal position in the upper plane. By the
same action, also, the word-measuring slide is
again clamped to the line-measuring bar, and
an instant later the stationary clamp is re-
Jeased: Thie measuring-baris thus leftin the
forward position into which it has been' ad-
vanced ready’to receive-a further impulse
from the measuring-slide in the same direc-
tion—the described operations being repeated
until a sufficient number of words have bean
set to form a line.

During the rearward and upward move-
ments of the word-measuring slide the first
and each subsequent word is advanced step
by step on the raceway by the successive
movements of the word-comb.

The measuring-plate.—~1t has been hueto-
fore explained in a general way that the word-
measurements are automatica’lly transferred
to the combination-forms.  This might be ac-
complished directly by modifying the con-
struction of the measuring device, but inas-
much as speed is an important desideratum,
we prefer to lighten as much as possible the
burden and wear upon the type by making

relieving it of all unnecessary work, even
though the working parts may be thereby in-
creased in number. In practically carrying
out curinvention, therefore, we provide what
we term a “measuring-plate” 327, Figs. 120,
122,123,126, and 128, whieh, instead of being
mteuxal with the hne measuring bar 307, is

actuated thereby a very short distance, but
sufficient to represent the difference between
the shortest line that is capable of being Jll'i-
tified and the full-colamn measure.’

An auxiliary line- -measuring bar 324, pro-
vided with a slot 326, isarranged paullel with
and. preferably dbme the bdl‘ 307. A stad
323 is arranged to project into or through said
slot, so as lo ‘engage with the forward end
thereof, as clearly.shown in thedrawings, It
will thus be seen that the bar 307 is capable
of being. moved almost-to its full limit in

position, the cam-plate 299, aetuated by said ¢ either dlrectlon w1thout actuating the bar

' comb and having thie slot 300, is caused to,

8¢
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the measuring device as light as possible and .~
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separate therefrom, but so conpected asto be -
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. pieces 325 3525,

“The

324 latter is held bctween the guide-

and is adapted to bhde loosely

-dherein,

1)

" Tormed in the bottoin of the bar 307 i is'a

series of notehes, as shown, and to said -bar
is adjustably Seculed a block 321, prov1ded
with-a projection adapted to extend into said
notehes forthe purposesof large adjustments,
and provided with a set- qcrew 322 intended
for finer adjustment.
by mechanism hereinafter deseribied, returned

_‘toits normal starting position, the rwhb hand

5

2C
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end-of the serew 3”2 in the block 521 is moved
into contact with a fixedly- adgnstable stop or
bankma, consequently, by means of the ad-
justment deseribed, the normal starting posi-
tion of the bar 307 with the stud 323 may be
fixed at any desired point, and the distance
between its starting position and the point at
whiecll it is (Ldapted to move the auxiliary
measuring-bar 524 into an operative position,

as hoxemaftel described, may be made to con-
-form to the length of a line of any desired

measure. Pro,]ectmo downwardly from the

right-hand end of the auxiliary bar 324, Fig. |

191 is a stud 504, which is provided with a
contact-piece 505, extendmwbaekwaxdly from
its lower end, as shown i in dotted lines in Fig.

120, which is adapted. to but against a stop-
screw 506% The normal position of the aux-

- iliary bar 324 is that which it assumes when

the stop 505 is in contact with the stop-serew
506° at the extremo right hand, and -the nor-
mwal position of the bar 307 is also at the
right-hand extreme, with its stop-screw 322
against the contact- plece 505.

The auxiliary bar 324 is either integral w1th

.or attached to the measurmmplate 327, the
. face of which isoblique to the axis of the aux-

40

© teeth 449, as shown.
‘plate 327 isarranged acontact-plate 450, which
is provided with oblique slots 451, ithrough

43

iliary measuring-bar 824, and is provided with
Benea,th the serrated

which; (rulde-pms 452 -are loosely prOJeeted
better shown in I'igs. 122 and 123. An end

" flange 456 is founed upon said contact:plate

,50

through a slot in whieh is loosely projected a
bolt 453, which is tapped into the measuring-
plate.. ~Between the head of said bolt and the
flange 456 is interposed a spring, as shown,

: 'vwhu,h tends to foree against the end of said

55

measuring-plate an adjustable sei-screw 457,
which'is tapped intosaid flange. This move-

‘ment causes the edge 458 of the contact-plate

to normally pmet_be) ond -the teeth of the
measuring-plate, as shown in Fig. 122, bat as

- ‘the contaet-plate is moved in an opp051te di-
" rection the reverse action takes place, caused
=+ by the movement of the pins 452 in the slots

6o

451, as shown in Fig. 123,

"Tho teeth of the memmm«r-pldte whmh are.

very fine, arg liitended to engage with corre-

. sponding teeth upon a gage- block 437, which
. s given a rapid movement, as hereinafter de-

65

seribed, and as the teeth would in time be-
come worlt by being forced together in this
manner, the contact-plate 450, which engages-

When thebar 307 is,.

with a corresponding nlate or bearing-face
448 upon the block 437, more clearly shown
in Figs. 124 and 125, serves as a cushion to
receive the impact from said blocek, afler‘
which, by means of a cam-plate 465, Fig. 128

upon the word-comb 146, acting upon a pm
464, passing loosely throuyh the he am 151, and
bearing against the end of a lever 463, piv-

15,
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oted upon a bracket attached to said beam, .

thelowerend 462 of said lever bearing against
a sliding-plate 460, Figs. 120 and 128, vesting
against the contact-plate 430, the latter is
pushed back against the action of thespring.
455, thus enabling the teeth of the gage-block
and measuring-plate to engage with certainty
and without injury or wear.

The gage-block 437 is inténded, by the ex- ‘

tent of its movement, which in tmn is con-
trolled by the position of the measuring-plate,

85

to regulate the extent of movement of the .

combination- forms, as hereinafter described,

‘and to thus deter mine the particular comhl-
nation tobe presented tothe mechanism which
controls the ejection of the spaces,. Said gage-
block is rigidly attached to or made integral
with a bar.436, termed by usthe “ connecting:
bar,” whichserves to connect said block with
a clamp-block 435, Figs. 164 and 167 to 171,

inclusive.

90

95

The gage and clamp-blocks and their actu-

atmg mechanisms—When the clamp- -block
435 is in its normal position it is against a
fixed stop or banking, and the gage-block 437
is in the position shown in Fig. 120. When
the clamp-block is released it moves forward
under a spring-pressure until the gage-block
437, connected therewith, makes contact, as
befoxe described, with the measuring-plate
327, the extent of this movement depending
npon the position of the plate 327, which lat-
ter depends, as before described, upon the
measurement of the words in theline. 'Inor-
der to insure aceuracy and prevent undue
wear, the clamp-bloek, gage-block, and con-
necting-bar 436 are p'referably‘ made compara-
tively light and the forward movement is
made w1th a light spring-pressure. The re-
turn movement of the'clamp-block 435 to the
fixed banking is obviously equal to its for-
ward movement and also represents the meas-
urement of the line.
with a puwerful .posilive movement and is
utilized in a wmanner hereinafter deseribed.
As it is desirable to make the combination-
forms as compact as possible, they are prefer-
ably arranged in the form of a series of par-
allel pla.tes having, by preference, a series of
projections theleon intended to represent the
various combinations required. Iach plate
is intended to 1epresent ali the combinations
for lines of a given number of words, and
‘hence it is not only necessarly to provide mech-
anism to bring the particular plate required
‘into a given position, but also to move that
plate, when so presented, a definite distance
according to the combination desired. As

the plates are necessarily hea,vv, and as sneed

This return is made”
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cand accnracy are both essential in their m

ma-
uipulation, it follows that they should be actu-
ated po%ltlvely by relatively powerful mech-
anism: and that. the comparatively delicate
measuring devices should be relieved of all
such strain as would otheérwise: be put npon
them if required to: actuate heavier parts.

For this reason we have connected the.comn--

bination - plate actuating mechanism with
what we term a “line- shaft » which iz nor-
mally-at rest, but is bxou"ht into action by
means of a suitable eluteh in opemtive con-
nection with - ‘the word-shaft, the action of
whieh eluteh:is initiated Ly the depressmn of
what we term a “line-key” 370, Fig. 144, in-

tended to be actuated.upon the completlon of-

each line. -

"The manner of clutching the line-shaft
through the action of the hne key is not ma-
terial for the present general understanding
of that feature of the machine, but will be
Lereinafterfullydeseribed in conneetion with

- the time-lock ‘mechanisms by which its har-

5

monious actionwith the driving parts is in-
sured. ' Said line-shaft 424 is shown in Figs
38,141, 159,164, and'166. By meansof acam
4(37 I‘lrrs 161 dnd 165, a positive reciprocat-
ing movement of adefinite length is imparted
to-a slide 485, shown in said last-named fig-
ures ‘and also in Fig. 169. - Said slide 485 is

<-intended: to actuate in turn a secondary slide

476, the extent of movement of ‘'which is de-

~peudent upon: the relative position. of the

5
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of the slide.

clamping-Dbloek 435, which in turn is con-
trolled by the position of the measuring-plate.
The extent of wmovement of the secondary
slide controls that of the combination-plates
with whick it is connected by meansof a bult-
able lever,

We will now deseribe the specific construe-
tion and operation of the parts. The slide
485 is shown in detail in Fig. 165. The rear
portion is arranged to slide in grooved guides,
as shown, in a blacket 4850, Flo 166, while
the front portion or end is held by suitable
guides 475 upon a main supporting-plate, as
shown in Figs. 164, 166, and 170. The rear
portion of the slide is made in the shape of a
cross, in which is formed horizontal and ver-
tical slots 486 &nd 487, respectively, the former
of which is intended to receive the line-shaft
424, A pin483inthe cam-disk 467 is adapted
to engage with the slot 487 and by the revo-
Iution of the shaft to impart a reciproeating
motion to said slide. In order to prevent a
possible movewment of the slide while the pin
483 is passing the slot 486, we provide pins
488 and 489, which  are attached to the slide
near the respective ends of the slot 430, said
pins bemg adapted to enter a cani- groove 484
formed in the cam-disk 467. It will thus be

“seen that when the slide attains either ex-

treme of its movement one or the other of said
pins will be in engagemerit with said groove,
and thereby preventa longitudinal mévement
By medns of this device we are
enabled to actuate the slide posxtlvelv and to

547,861

obtain a periodof restat each extremeof its
movement withoutimpeding the motionof the
shaft424; Thefront portionof the slide 485 is
provided ‘with ahollow cylindrieal portion
490,into which isinserted pistons 405 and 490G,
havingioterposed between them a diaphragm
494, indicated in:dotted lines in Fig. 16+ and
more “glearly’shown .in Fig: 169, Upon the
respective sides of said diaphragm and upon
the top of the eylindrical portion 490 are
formed vents; oue of which is'shown in Fig.

©170. - Attached to the piston-rod 495%is a con-

tact-plate 491, which projeets laterally from

7°‘

75
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the slide: 485 into the path of movement of -

the-clampiog-block 423, and ralso ‘that of &
slide 476, which 1is -arranged parallel to the
slide 485.  The object of said contact-plate is
to return the clamping-block 435 and theslide

476 to theirrespective normal positions in the

manner hereinafter stated, and the object. of
the eylinder and pistons deseribed is to form
an air-cushion in order to ease the impact of
said contact-plate. ' A stud 498, Fig. 169, is

.attached to the framework of the machme
-and is provided with an adjusting-serew, as

shown, which serves as a stop for the elamp-
bloek 435 when the latter isin its normal po-
sition. A spring-actuated detent 433, Figs.
168 and 169, under control of the opemtor, as
hereinafter deseribed,is adapted toautomati-
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cally engage with a lug 435 attached to the .

elamp-block 435 and beveled upon its under
side, as shown; and to hold the same with the
dlamp-block in its normal position against the
action of an elastic arm 439, Fig. lGG wlhich
is pivoted at 441 upon & bmcketuo in a bore
in which is inclosed a plunger 442, arranged
to bear against the arm 439 and actuated by
a spring 443 the tension of which is regulated
by a set serew 444, Thelower end of the arm
439 is loocely connected by means of thestud
438, Fig. 164, with the bar 436, (see, also, Fig.

06) which connects the gago-block and the
clamping-block. The detent 433 is normally
locked. by means of a sliding plate 427, Figs.
153, 157, and 159, which is opemtlvel) con-
nected with a Ieve1 -arm 426/, mounted upon
a rock:-shaft 426°% (o which is ll"ldly attached
an arm 426, in turn connected directly with

| a rod 405; which is in operative connection

with the line-key for the primary purpose of
actuating the line-shaft eclutch mechanism,
as heremalter get forth. A lever 432, at-

ached to a rdek-shaft 431, is connected wn;h

s'nd detent, asclearly sho“ nin Fig.153. An-
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other arm upon said rock-shaft connects with' -

atod 429, Figs. 153,155, and 139, the  upper
end of which is bent at right anwles thereto,

as shown, and adapted to bear ammsta gani-

125

surface 1060 upon & eam 150, s*vd cam-sur:

face having a perpendicular offset 428 in or-
der to permit a quick return motion of tlie
rod 429, which may: be readily nnderstood by
refexence to Fig. 154, Thevod 429 is héld by
ayielding pressure againstsaid cam by means

-of the spring 434, Fm 159. Upon a depres-
sion of the line- key the bolt 497 ig unlocked”
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through the action of the deAO5, and, as the
line-key also causes the word-shaft to be actu-
ated, the revolution of the latter causeés the

"~ withdrawal of the detent 433.as soon as the

‘o

10

rod 429 is forced into the offset 428 through
the action of the spring 434. Upon the fur-
thekrevolution of the word-shaft the inclined
surfate 428% Pig. 153, of said cam reverses

- the position of the rod 429 and restores the

detent 433 to -its normal position. - The re-
turn’of the clamp-block 435 te its normal po-
sition causes the beveled lug thereon. to de-

": press the detent 433 against the action of the

L]

spring 432% and thereby to lock itself in po-
sition. . Upon releasing the detent 433, which
results, as stated, from a depression of .the

line-key, the connecting-bar 436 is thrust for..
- ward nntil the gage-block 437 is brought inte

20

" sald gage-block.

contact with the measuring-plate 327, the
lateral positien of which,. as stated, deter-
miner the extent of the forward movement of.

* As before specified, the gage-block 437 and

- the measuring-plate 327 are provided with

25

teeth 447 and 449, respectively, Figs. 120,122,

-.and 123, the depth of which teeth, measaring

lengthwise of the machine, corresponds to the
unit of ieasurement of the spaces. This

- feature will be againreferred to and fully de-
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scribed in connection with the description of
the combination-plates, The fineness of the
teeth and the accuracy of measurement re-
quired render it less practicable to bring the
two sets of teeth directly together by the ac-
tion of the spring-actnated arm 439, and
hence we provide the contact-plate 450, here-
inbefore mentioned. The gage-block 437 is
provided. with projections 445, Figs. 120 to
125, inclusive, which are accurately fitted in
grooves 446, formed in stationary guide-plates
466, constituting the box or casing which in-
closes the measuring-plate -and -gage-bloek.
The normal position of the contact-plate 450

is that shown in Fig. 122, in which it is held

by the action of the spring 455." Upon re-
leasing the detent 433 a beveled surface 418
upon the gage-block is brought into contact
with the contact-surface 458 of the contact-

- plate 450, which receives the impact thereof.

50

Simultaneously the cam-surface of the plate
465, Figs. 128 and 129,is brought into contact
with the pin 464, thus actuating the lever

' 463, the plate 460, and thereby the contact-

55

plate 450, as hereinbefore described, against.
the: action of the spring 455, (see. Figs. 120 ]
and 122,) the direction of movement of the
plate being controlled by the obliqne slots
451, it is- withdrawn, as shown in Fig. 123,

" thus.permitting the teeth of the gage-block

6o
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and measuring - plate; respectively, to be
gently brought into contact with each other,
thereby avoiding wear and inaccuracy. Im-
mediately following the action just deseribed -

. isthat of the mechanism by which the clamp-

ing-block is attached to the slide 476. A

“slide 479, Figs. 164,170, and 171, is arranged

to move in vertical guides formed in stand-.

ards:477, Figs. 126, 164, and 171, attached
to the. slide 476, which standards serve .also

-a8 bearings for a rock-shaft 473, to which is.

rigidly attached an eccentric 478, Fig. 170, ex-
tending between the standards 477, A -lon-

1%
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gitudinal recess is formed in the slide 479 for .
the reception -of -said .eccentric, .as. clearly

shown in Figs. 164 .and 170, the eccentric ba-

'ing. drranged. t0 bear wpon the upper and

lower faces of said recess,so that the rotation

75.

of the eceentric serves to. getuaté the slide »

 vertically.. Upon .the .bottom of the- slide,

as shown at 480, Fig. 171, .are forined teeth,,
which are adapted to engage with corre-

8o

sponding teeth upon the. clamp-block 435. .
The teeth of the clamping-block are by pref- °

-erence one twenty-fourth of an inch apart,

which corresponds to the length of the steps
or teeth of the gage-block 437 and measuring-
plate 327.° Hencs it follows that the teeth in

83

the clamp-block 435 and slide 479 will always

register with each other when the gage-block
and measuring-plate are in contact, as shown
in Fig. 164. - A plate 491° Fig. 169, is secured

the slide 476 may be returned .to its normal
position by the forward moyeémentof the slide
485.  Rigidly attached to the rear end of the

90

‘apon the front end of the slide 476 in posi- -. .
‘tion to be engaged by the plate 491, whereby '

9§

rock-shaft 473 is an arm 472, Figs. 109 and _.
164, ‘which 'is connected by means of a link

471 to the end of a two-part or yielding lever
469, loosely attached: to a. rock-shaft in a
bracket which is rigidly secured. to the fiame-
plate.. Saidlever is provided with' a second-

I00

ary part 469 rigidly attached to.the same -

rock-shaft as the part 469, and is provided
with & pin 468, which engages with the pe:
ripheral groeve upon the eam 467. The two
parts of said lever are @onnected by moeans of

 a powerful spring 474, which normajly holds
the two in a fixed position with relation to’

each other, thus making the lever practicaily
rigid, but capable of yielding t6 undue press-

10§
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ure. - 'The rotation of the cam 467 serves to

actuate the rock-shaft 473 and thus to-¢lamp

- the slide 476 to the clamp-block 435 in what-

ever positioq thelatter may'chan‘ce' to be when
the gage-block and measuring-plate are in
contaect, - X ) :

11§

"It should be boriie in inind at this time'that

10 description hids been given of a means for

unclamping the measuring-bar 307, which re-

‘sultisaccomplished by the action of the rock-

ghaft 473 through a link 481, Fig. 109, connect-
ing at one end with an arw upon s2id rock-
shaft and at the other with an elbow-lever piv-
oted upon and forming a part of 4 rock-shaft
482,extending through the beam 151, theshort
arin of said lever being in engagement with
the free end of the yoke 309, Thisend of the

connecting-rod 481 is provided with & slot; as

shown, in order that the lstter part ounly of
the movement of the.rock-shaft 473 may be
communicated to the rock-shaft 482. When
the rock-shaft 473 is actuated to cause the
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clanfping of the block 435 to the slide 476,as
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before ‘described, the conneeting-rod 481 is
also moved simultaneously therewith; bat in
consequence of the lost motion resulting froin
the slot in the end of the rod 481 the move-

ment imparted by the rock-shaft to the con-

necting-rod is nct communicated to the rock-
shaft 482 until the elamping action beforere-
ferred to is nearly completed. This insures
gccurate measurement and prevents any dis-
placementof thepartsbeforetheactualtrans-
fer of said measurement to the slide 476.

In order to complete the general description
of.the operation of the measuring devices, it
i5 necessary to explain the manner in which
the line-measuring bar and measuring-plate,
respectively, are returned to their normal po-

“ sitions, after which wé will proceed with the

"deseription of the means employed by us to

,;5

-transfer the measurement of the type to the
combination-plates.
Attached to theslide 485,

Figs. 126 and 127,

is an extension-slide 492, arranged to slide in-
& suitable groove in the frame-plate, which 1

“slide is provided with a rack 493 upon one of
its faces, as shown, adapted- to engage with
& small gear-wheel 499, mounted upon a ver-

" tical shaft 500. A secondary gear-wheel 501

30

35

40

upon the lower end of said shaft is in turn
adjusted to engage with the teeth upon a
rack-slide 502, (see, also, Figs. 121 and 228,)
havinga contact-lug503. Upon releasing the
measuaring-bar 807 in the manner deseribed
the slide 485, and with it the rack 493, isgiven
a rearward movement, thereby actuating the
shaft 500, the gear-wheel 501, acd in turn
the slide 502, the contact-lug 503 upon which
is thereby brought into contact with the ad-
justable screw 322 of the lug-block 321, Fig.
121, upon the measuring-bar 307, which im-
parts a return movement thereto. The right-
hand end of the screw 322 in its movement

.‘engagés the contact-lug 505 of the auxiliary
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measuring-bar 324, when both bars are caused
to be moved together until the normal posi-
tion is reached against the stop 506°.

A fulldescription having been given of the.
measuring devices, we will now resume the

description of the mechanisms to which the
result of the type measurement is transferred.
The rearward movement above referred toof
the slide 485, Figs. 164, 169, and 171, causes
the lug or plate 491 to engage with the clamp-
block 435, which, as above stated, has been
rigidly clamped to the slide 476. The slide
476 is thus by the backward movement of
the slide 484 carried back until the block
435 is brought into contaet with the stop 498,
which is the normal position of the clamp-
block 435. Upon reaching this position the
lug upon the clamp-block is engaged by the
detent 433, thus holding it against the action
of thespring 443, Fig. 160, as stated. At this
time the reock-shaft 473 is actuated, the slide

479 raised; as shown in Fig. 171, and the block’

435 unclamped through the action of thecam
467. The slide 476 is then free to be returned

to its normal positior upon the forward move-

547,861

ment of the'slide 485, It v;rill thus be seen
that the distance which the slide 476 is moved

away from its normal.position is dependent.

upon the extent io which the gage-block is
moved forward against the measuring-plate,
and the extent to which the slide 476 is moved
away from its normal position determines the
extent to which the combination-plates are

_advanced from their respective normal posi-

tions to operative positions, as hereinafterset
forth. .

As previously stated, the combination forms
are preferably placed upon a series of paral-
lel plates 0506, Figs. 143, 166, 172,173, 174,
298, and 229, arranged to slide loosely in hori-
zontal grooves formed in the end pieces 355,
Fig..143, of a box or case 369. Cleats 518,at-
tached to said plates, serve as intermediate
supports to'prevent said plates from yielding
under the slight pressure applied thereto by
the pin-blocks, as hereinafterspecified. Each

plateisindependent of itsfellow, and as each’

one represents a series of combinations

.adapted to space lines having a given num-

ber of words it is desirable as’each word is
set by the operator to cause a plate corre-

sponding to the number of words set to be au-.
tomatiealiy raised to a given position in order.

that thespaces necessary to justify that num-

ber of words may be ejected in case the line

70
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is completed. To accomplish this result, we -

provide the following means for raising and

lowering the box contaiuing said plates: The-
box 369, which is open on the front and rear,

sides, as shown, is rigidly attached at the re-
spective ends to vertical rack -bars 356 338,
having ribs 357, Figs. 166 and 174,adapted to
slide in corresponding grooves in thesupport-
ing-brackets 519 520. A shaft 359, mounted

in suitable bearings in said brackets, is pro-

100
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vided with pinions 360, adapted to engage
gaid rack-bars. A ratchet-wheel 361° iskeyed

to said shaft, having journaled upon the hub
361 thereof the hub 362of alever 363, Figs.

Iro

141, 142,and 143. . A pawl 361 is pivotally at- .

tached to a lever-arm 363, which is conneected
by means of an adjustable link 365, Fig. 141,
toone arm of & lever 366, pivoted upon a bear-
ing attached to the bracket 519. -A pinupon
the opposite end of said lever is adapted to
engage with a groove in the side of the cam
367, mounted upon the word-shaft 266, each
revolution of which serves to actuate.said le-

“vers, thereby rotating the ratchet-wheel 361°

onestep. A retaining-pawl 368, actuated by
means of a spring, as shown, serves to:lock
said ratchet-wheel duringthe backward move-
ment of the pawl 364, Each step-by-step
movement of the pawl 364, raises the racks
356 858 sufficiently to bring a new combina-
tion-plate into a registering position ready to
be advanced by the action of the slide 476
hereinbefore described. )

Connecting with the slide 476, (see Figs.
126, 164, 166, and 166%) by means of a suit-
able pin is a lever-arm, 535 which in turn
is pivotally attached to one end of a rock-

I3
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shaft 538; which extends _th.rou_gha? bearing’
in the bracket: 519 and has the opposite end:

- supported by a bearing-stud projecting from

. dre 535 Fig. 126, is rigidly attached to the |

‘Io

the bracket 520;.as. shown in Figs. 126 and

143; said rock-shaft being beneath and in the |

rear of said box of combination-plates. An

rock-shaft 538, and by means of set-serews, as
shown in Fig. 166, an accurate adjystment of
the lever 535 may be made with reference to
the rock-shaft 538. . Rigidly attached tosaid

Jrock-shaft arearms 539, Figs. 143,186, and 174,

the upper ends of which are rounded and

loosely inserted in bearings: 527, formed in.

plungers 525, which are connécted by means

- of a frame-plate 524, arranged to slide loosely
i1l suitable guides between plates 521 and 522,

Figs. 166 and 174.- Each of said plates is pro-

* vided at either end with a rearwardly-pro-

%o

- Figs. 172 -and 173.
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jecting lug having a recess or notéh 517 there-
in, which is adapted to engage with a projec-
tion 528 upon the forwarding-plungers 525,

When the words forming a line are set, a
combination-plate-corresponding to'the num-

. ber of wordsin that line is broughtintoalign-

30

ment with the plungers 525. At the same
time the remaining plates above and below
are retained inpositien by meansof retaining-
bars 531, Fig. 173, whieh, entering the recesses
617, serve to guide the combination-plates

- -accurately in their vertical movement, as well

35

as to prevent any horizental displacement
thereof, The plungers being actuated by
means of the movement.of the slide 476, a

‘certain combination is brought inté an oper-

ative position with relation to certain parts
to be actnated thereby, as hereinafter stated.

. During the period of rest which the slide 485
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is caused to receive by Teason of its. pecunliar.

connection with the cam 467 the combination-
plate is-also at rest in its forwsxd position,
and a sufficient time is thus provided for the
actuation of the parts before referred to.-

By the return of theslide 476 to its normal
position, as above described, the plungérs 525
are returned, and being in engagement with
the hooks upon the Jugs of the particular

combination-plate forwarded thereby thelat--
This-
- having been done, it is necessary that the

fer is returied to its normal position.

plate-box should also be returned ready-to be
again raised step by step, consequent upon

‘the setting of the respective words of the

next line. This action, which is necessarily
rapid, as it is essential in order to avoid-con-
fusion that it should -occur befors the word-
shaft is again rotated, is accomplished as fol-
lows: Attached to the top of the combina-
tion-plate box 369, Figs. 143 and 174, are cyl-
inders 570, having openings 574 therein for

" the escape of air, the size of which openings

is regulated by means of erews in the usual
way. Pistons 573 are adjusted in said cylin-
ders and are connected by means of rods 572

. to-a cross-beam 571, which ig a.tached in turn

to the supporting-brackets. Upor releasing

iween said arm and plate,

the pawls 364 and 368, Fig. 141, the plate-box
is' permitted to fall; but all . jar resulting

‘therefrom isprevented by the air-cushien de-

seribed. The release of the pawlsis effected

19 -
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in the following manner: Loosely mouuted °

upon the hub of the ratchet-wheel 361°is a
cam-plate 562, which is provided with projee-
tions 564 and 565, Fig. 1424, adapted at the

‘proper time to engage with laterally-project-

ing pins, as shown in Fig. 142, uponthe pawls
364 and 368, "An arm 566 is also pivotally

-attached to said plate and provided with a

spring 567 to exert-a ylelding pressure be-
The plate 562 is
pivotally attached at 563 to a connecting-bar
558, to which isin turn-adjustably attached
a rod 557, having a head 559. = Said rod or pin
is passed loosely through a yoke 0555 upon

-one arm of a lever 555, pivoted at 556 to the

75
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bracket 519.. A spring 561is interposed be-

‘tween the yoke 0555 and ashoulder560. The
~6pposite end of the lever 555 is connected by
-means of a pin, as indicated, Wwith a groove

in acam 554, mounted upon the line-shaft 424,

It will be observed that the lever 555 is

adapted to actnate the bar 558 positively in

90

one direction by contact with the head 559,

thereby actuating the cam-plate 562, wlile, on
theotherhand,thalsver555isfreetobemoved
in an opposite direction against the action of
the spring 561 without actuating the bar 558.
At the proper time in the action of the na-
chine thelever 555 is actnated by the cam 554,
8o as to move the bar 558 rearwardly. This
serves to -partially rotate the plate 562, and
the projections 564 and 565 being brought into
contact with the pins‘upon the pawls 364 and
368, respectively, the latter are released and
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held back by said projections, which permits -

‘the box of combination-plates to fall to its
-normal position. Immediately after causing

the release of the pawls, as described, theé le-
ver 553 is, through the action of the cam 554,

-returned to its normal position, which action

is permitted by the yielding of thespring 561
before the descent of the box of plates is com-
pleted; but the eam-plate 562 is prevented
from returning with said lever by éengagement
with a stop 569, as shown in Fig. 142, against’
which the arm 566 istemporarily locked by the
action of the spring 567, Iig. 142*. As the
box of plates reaches its lowest position, &
pin 575 upon the rack 358 is brought into en-
gagement with the arm 566, thereby disen-

enabling the spring 561 to retarn the plate
562 to its normal position.

The combination-plates and their relation
to the space-¢jecting mechanism.—Having de-
scribed tlre construction and operation of the
type-measuring mechanismm and the means
employed by us for imparting said measure-
ment to the combination-plates, - we will now
deseribe the combinations themselves as ap:
plied. to said plates, including the relative
dimensions or graduations existing between
the measuring-plate and gage-block on the
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.gaging it from contact with the stop 569 and
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one hand and the combinations on the other,
which w2 have seen fit to employ, but which
werd not fully explained in deseribing the
principle of counstruction of said parts.
Inordertoillustrate the prineiple embodied
in the combination forms as applied to the
justification of type, we have provided tables,
FFigs. 230 and 233, which are intended to mdl-
cate the combinations of spaces -adapted to
justify lines of type of varying length. A
unit of measure is first determined upon,
which is by preference fixed at five one-thou-
sandths of an inch, although this may be ob-
viously departed from w1thout ‘varying the
principle involved. In thetables referred to
a limited number of combinations of spaces

. isrepresented, which combinations are adapt-
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ed to justify linesof nine, ten,and four words,
respectively,
inches. It will be noticed that the measure
of the lines increases from the top to the bot-
tom by the.fixed unit of measure—namely,

fiveone-thousandthsof an inch—and alsothat
‘the individual spaces employed increases or

decrease in size in the same ratio. In an ac-
companying diagram, Fig. 231,128456789
represent the words of which a justified line
is to be composed, which words aggregate in
length two inches and seven hundred and
forty one-thousandths of aninch. Referring
fo the table, Fig. 230, ninth division, we find
that the combination necessary to justify this
line to column measure consists of eight
pieces, four of which measure thirty-five one-
thousandthsof aninch each and four of which

- measure thirty one-thousandths of an inch
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“involved.

eaclh. Upon inserting tliem, as indicated in
the diagram view, Fig. 232, the line will be
found to be fully justified, the aggregate meas-
ure of the spaces in the combination given be-
ingtwohundred and sixty one-thousandths of
an inch, and the variation between the spaces
notexceeding five one-thousandths of an inch.
A further example is given in the same fig-
ure of the spaces necessary to justify a line of
ten words. It is manifest that two or more
spaces may be used in one place between the
words without departing from the principle
This is shown in the table, Fig.
233, and the accompanying diagram, Figs. 234
and 235. ‘

"We have ascertained by computation that
when the system of graduation is employed
which we have deseribed, we can, with a series
of about seventy-three ﬂoxnbmatlons Ju%tlfy
to within five one-thousandths of an 1nch all
lines of type having a given number of words
such as may be contained within a colamn of
average width, comprising,forexample,fifteen
wor dq These combmatlons we plefer to in-
dicate by means of a series of projections 512
Fig. 172, formed upon the com bination- pldtes
0506, also shown in Figs. 143, 166, and 173.

bald plates are Dby preference about three

inches wide and about fourteen inches long

‘and are divided into longitndinal and trans-

verse divisions, the former being one twenty- !

to a column width of three.
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fourth of an inch in width, thaos allowing
geventy-three combinations to be formed in
longitudinal rows upon each plate.

We have found in practice that eleven
spaces of varying width or even a smaller

70

number are all that are necessary when prop-

erly combined- to justify a line of ordinary
column measure, and hence we have prefer-
ably divided said plates transversely into sec-
tions or groups of eleven divisionseach, said
sections being divided "by the divisions 510,
Fig. 172. Each section. is adapted to " be
brought mto engagement with projecting pms
upon -ong of a series of pin-blocks, which in
turn control the action of space-selecting le-
vers in the manner hereinafter stated.

As it is necessary to fill out shortlines with-
“ quads,” which are set and ,]ustlﬁed in the’

same manner as regular type, it is not neces-
sary in practice. to prov1de combinations for
a line of less than four words.
the first plate we show the gronps of combi-
nations adapted to determine the spaces for
a line of that number of words, and as fifteen
is the largest number of words thatr ever oc-
cursin a lme of the length suggested we have
provided in the machine illustrated for that
number only. Hence it follows that twelve
plates are all that need be used, the first rep-
resenting three groups of combinations and
eleven blank sections, the second four groups
and ten blank sections, and so on up to four-
teen groups, which is the number found upon
the twelfth plate, in which thereareno blank
sections. The only reason for having any
blank sections is to enable the plates to be of
uniform length. Oaly that portion of the
four-word plate is shown in Fig, 172 upon
which there are combinations; the remainder,
being blank, is broken away.

- The notches upon the measuring-plate 327,
Fig. 122, are of a depth, measuring laterally,
of five one-thousandths of an inch. The unit
of measurement of the spaces and the angle
of the taper of the measniing-plate are such
that the length of the nctches is, as stated,
one twenty-fourth of an inch. By this device
the measurement indicated by the measuring-
plate is so multiplied that with each lateral
movement of the measuring plate to the ex-
tent of said unit the combination-plate which
conforms to the number of words set is ad-
vanced one twenty-fourth of an inch.

The measuring-plate 527, the gage-block
437, the clamp-block 433, and.the mechanism
for giving forward movement to the combina-
tion-plates are so adjusted with reldation to
each other that when the aggregate measure of
the words of a line plus the allowance for the
ordinary spaces is equal to the full standard
measure, as desired, the forward movement of
the gage-Dblock will be arrested by the meas-
uring-plate at such a point that the combina-
tion-plate in operative position will be for-
warded until the tenth longitndinal division,
Fig. 172, upon that plate will be placed in op-
eratxve posmon It then there are projec-
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- tions upou the plate wrthm th*s tenth divis-

ion, these projections will cause, through
méchanism hereinafter desecribed, of whlch

. the pin-blocks hefore referred to form a part,

“the setting of spaces into the line.

A projec-
tion Wlthl!l the first transverse seetlou count-

“ing from the right will cause the setfing of a

10

snace before the last word of .the line, or the,

first word counting from the right: ~A projec-

tion within the next transverse section will

set a spaee before the next word, and so on.

~ If the line s one of .four words, the four-word

5

plate represented: in Fig. 172 will- be for:
warded and the three places between the
wordg, and these only, will be provided with

_spaces as only three transverse sections on |

- the plate are provided with projections.
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- The eleven différent sizes of spaces before

referred to are beld in eleven corresponding

channels in the space-case and are preferably
arranged in order aceccording: to their size,
with the smallest in the rwht hand channel
and thelargestin theleft-haudchanue‘ " The
connectmv mechanism, hereinafter- fully de-
scribed, between the combination- -plates and

the space-channels is such that a projection-

upon the first or right-hand transverse divis-
ion of any section w111 cause the setting of a

-space from the right:hand channel of the

space-case or one measuring .020.of an'inch,
‘A projection on the next: transverse division
willseta space from the next channel measuar-
ing .025 of an inch, and so on to theleft-hand
transverse dwxsmu, which sets a .070 space.

Ts is obvious, therefore, that if upon the four-
‘word .plate illustrated ‘in Fig. 172 a projec-

tion be placed within each.of the three sec:
tions upon the tenth longitudinal division and

- fourth transverse division they will.cause the

45

15

- tive posmou.

sefting in each of the three .places between

the words of a space from the fouith chan-

‘el or one measuring .035 of an inch, which

will justify theline fo colimn measure.” A
lire composed of a larger number of words
would be provided iith ‘the right nuinber of

spaces by placing projections upon the corre-

sponding number of transverse seetions. -
The foregoing explanation referstolinesthe

words of whleh with the allowance for ordi-
nary spaces; are of the standard column meas-
_ure..
than ‘the standard measure, the measuring-.
- plate will allow the gage-block 'to move for-.
* ward -one step farther.

Ifa llue measares .005 of an inch less

‘The combination-
plate will alsc be moved one step farther,
and the next or the eleventh lon"itudmal
division thereon will be plaeed into opera-
The line in questlon will ob-

" viously require spaces measuring in the ag-

6o

gregate .005 of an inch more than the one
prev1ously mentioned, and we therefore place
upon ‘the eleventh lonoltudmal division of

~ ‘the combmatlon plate projections which will

cause these spaces to be inserted. We ar-

‘range the projectiors preferably the same
ag bet‘ore, with the exception of one on the-

hrst sectxou, counting from the right. This

projection is placed on the fifth- transverse
division and will’ consequently cause the in-
sertion of a space measuring 003 of an inch
more, making the aggregate ‘measure of the

- spaces right for the ;]ustlﬁcatxon of the line.

A line measuring 010 of an inch less than

the standard measure will in a similar man---

ner cause the twelfth lououtudmal division

- to be placed in operdtive position and the

projections upon this longitudinal division
will cause thie insertion intothe line of spaces

measuring, respectlvely, .040, .040, and .035
of an inch. The projections upon the thir-

2L
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teenth and each succeeding longitudinal di- =

‘vision are arranged upon the sameé principle.

In a similar manner the. ninth, eighth, and

.|-each sueceedxm longitudinal d1v1sron in the

opposxte dlrectlon are provided with projec-
tions which cause the justification of ‘lines
which, with the allowance for ordinary spaces,
measure more than the standard width of
the column. All the combinations upon the
rear portion of the plate, Fig. 172, com-

| menecing with the thirty- fourth provlde for

two spaces in the manner herembefore sug-

gested. This is made ngcessary when. the'
. thtckest space, measuring seventy oné-thou-

sandths of an inch, is msufﬁcrent to accom-
plish the desired result Thus it will'be.seen
that each successive combination represents
spaces measuring in the aggregate five one-

thousaudths of an inch more than-the preced- -
ing eombination, s0-that -as the measuring-
’sltde is advauced that distance the tmnsferred

measurement indicates the exact combina-
tion necessary for proper justification.  As
hereinbefore stated, the tenth combination on
each plate is made the starting point for the se-
ries upon that plate, and each.combination be-
low the tenth represents five one-thousandths
of an inck less, and each combination above,
five one-thousandths of an inch more than that
which preceeds if. ‘The seventy-third com-
bination on each plate consequently repre-
sents spaces which in the aggregate measure
three hundred and fifteen one-thonsandths of
an inch more than the spaces of the tenth, and
the first combination representsspaces meas-
uring in the aggregate forty-five one-thou-

sandths of an inch less than that of the tenth

combination. Theaggregate difference, there-
rfore, between the first and seventy-third com-

binations upon each of the twelve plates is
three-huudred and srxty one- thousandths of
an inch,

It is obvrous that. the number of plates may
be varied-to conform to.the namber of words
required for different widths of columns. As

- has been suggested in connection with the

description of the mechanism for raising the
box of combination-plates, said box is raised
one step for each word set as a result of the
depression of the word-key. The parts are

so adjusted that when four words of a line-
‘have been set and the word-key depressed .

the fourth time the four-word pla.te or the
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upper one of the series is elevated into posx-=-'
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~tion opposite the plungers 525, and conse-

10

15

20

quently into position to be moved forward
by the latter. A fifthr depression of the word-

key causes the five-word plate to be lifted

into position, and so on until a sufficient num-

ber of words have been set to form a line,.

when the plate corresponding to the number
-of words set will have been brought into po-
sition opposite the plungers 525 and will
upon the depression of the line-key be ad-
vanced a given distance in conformity to the
measurement of that line.

‘When two or more longitadinal divisions
upon a combination-plate, which are adjacent
to each other in any vertical division, are to
be covered hy projections the latter are pref-
erably formed upon or -attached to the plate
in one piece.

The movable pin-blocks and their relation.

to the combination-plates and space-¢jacting
mechanism.—Ilaving descéribed in full our

~ improved means f_m measuring the-type and
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the manner of transferring that measurement

to combination- forms representing the re-,

quired spaces, we will now deseribe the inter-
mediate mechanism by which the combina-
tions are in turn indicated to mechanism for
ejecting such spaces into theline of composi-
.tion as are represented by said combinations.
This result may be accomplished in various

ways, as hercinafter stated, all of which em-
body a like principle; but in practice we pre-
fer to employ a series of independent mov-
able blocks, each provided with as many in-

dependent pins adapted to be set in an ab--

normal position by contact with the combi-
nation forms as there are spacesin the space-
case. 'The manner of constructing and ma-
nipulating said pin-bloeks, is as follows: The

pin-blocks 333, Figs. 130, 181, 132, 173, 174,

187, 189, and ‘1'9-1, are‘-pret‘erably formed, sub-

--stantially as shown, from blocks of steel cut
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away in the rear for the reception of a series-

of springs 336, which are adapted to engage
with notehes formed in a series of vertical

pins 334, secured loosely in -bores formed in-
projections at the-top and bottom of suid.
‘A banking 335 serves as a stop for

blocks.
said pins to limit their upward and downward
movement.
‘the number of spaces in'the space-case, which

is eleven, and they are-adapted to be held in-
one or the other of {two extreme positions, as’
indicated in Figs. 187 and 189, by the springs

336.until positively reversed in the manuner
hereinafter set forth. Sajd blocksareloosely
‘mounted within an endless oval raceway 330,
Figs. 130, 133, 173, 174, 179, and 181, haviig
semieircularends 329 and avertically-movable
portion 328 in therear. Between the ends df

said movable portion and the beginning of |

the -curved ends, 1'espectively, is a sufficient
space 332 to receive a- pin-block; while the
length of the movable portion is sufﬁclent to
receive twenty of said blocks, as shown'in

Flg 173. The.main portion ot said raceway j

is rigidly attached to the framework of ‘the !

‘The pins conform'in number to |

547,861

machine and is arranged to inclose said pin-
blocks, as shown in I‘w' 181, and serve as a
guide therefor. The movable portion of said
raceway, which contains the actuating mech-
anisg for fowarding the pin-blocks, is ex-
tended vertically for that purpose and is made
qdadrangular in- cross-section, as_shown in
Fig. 136. This portio.: is provided with ribs
331 which project into suitable recesses
formed i in the pin-blocks and serve as guides
therefor. . The manner in which tho pin-
blocks are supported both in the main:and
movable portion of the raceway is shown in
Fig. 181, The raceway as a whole forms an
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endless guideway adapted to permit a con- |
tinuous intermittent movement of the pin-

blocks, which are positively actuaied step by
step thereon by 4 suitable forwarding mech-
anism adapted to be brought into contact
with those blocks nupon the movable portion
of theraceway, the movement of which blocks

85

is thereby communicated tothe remainder of -

the series by contact one with another. The
movable portion of the raceway isin front of
and in operative proximity to the box of com-
binatibn-plates, as clearly shown in Figs. 173,

166, and 174, and is so arranged that when a
given plate is forwarded, asshown in Fig. 181,

said plate passes beneath said pin- block%, be-
ing supported upon ashelf 541, (shown in Fig.

174,and alsoindicated in Fig. 179,) upon which
said plate loosely slides. At the propertime
in the movement of the machine—that is to

say, when said plate is'thrust forward and at

rest—the movable portion of said raceway is
depressed, thus causing such of the pins as
are in position to register with projections
upon said combination - plates 0506 to be
raised into an abnormal position and to thus

remain untiltheir projectingends are brought.
.into contact with the space-ejecting levers, as

hereinafter: exp]alned " The" vertical move-
ment of the pomon 328 of 'theraceway, which
is loosely adjustedin vertical guides 544, Kig.
178, is accomplished- through ‘the ageney of
the line- shaft;as follows; ‘Attached to thé cen-
tral frame portion 540, Figs. 179, 180, and 181,

are rigid standards 548, in bearmgs in whlch'

is mounted a rock:shaft 547 which is provided

-with lever-arms 546, attached by means of
links 545°to suitable lugs -upon-the movable

portion 328 of thé raceway, as shown in Figs.

"182'and 183. ~ A lever 519,rigidl§ attached to

said rock-shaft 547, is connected by means of
alink 550 to a levex‘ 551, pivotally attached to
abracket 577. - Theoppositeend of said lever
is connected Ly means of a pin to a cam 553
upon the line-shaft 424, by the action of which
the operation descrlbed is effected.as a result

of the depression-of the line-key.
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The pin-blocks are forwarded ‘and locked .

'while-at rest by means of the joint action of

a forwarding andlocking plate, to'the former
of which isimparted a four-motion movement.
Fitted loosely within the hollow casing of the
movable portion 328 of the raceway,(see Figs.
134 to 140, inclusive, and Figs. 174, 176, 177

130
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and 178,) so as to have a vertical movement

~only, is a locking-plate 346, having. flanges

10,

series being placed at

15

‘adapted to register in

348, as shown in Fig. 136, which serve as
guides for a forwarding-plate 344, locsely in-
closed, so as to be reciprocated therein. Said
plates are both parallel with and in . close.
proximity to the pin-blocks 333 ‘on the side
of-the latter, which isopposite the movable
pins. Baid locking-plate is provided with a
series of lugs 347 upon the lower flarige 348,
and ‘said forwarder-plate with a like series of
lugs 345 upon its lower edge, the lugs in each:

b equal distances apart,.
(see Figs. 177 and 178,) so that each may be
turn with® horizontal

- and vertical grooves 837 and 338, respectively,”

20

25

-ing-plate,

formed in the pin-blocks 833, (More cléarly
shown'in “Figs. 181 and 132.) " Parallel with
the upper portion. of the locking-plate 346
andarranged insuitableguides within the eas-
ing 328, as shown, is a third plate 852, which
is provided with rearwardly-projecting pins
353, Figs 184and 136, which engage with slots
o7 grooves 3479, Figs. 184,177, and 178, formed
obliquely in the upper portion of the lock-

~

. Extending from the end of the forwarding-

30

plate through the énd of the casing is an arm
343, Figs. 184, 179, and 228, connected by
means of a link 342-to a lever-arm 340, piv-

- oted at 841 to a suitable bracket upon the

35

framework. ‘The ‘opposite enf of said lever

1s arranged to engage in the usnal way witha.

groove in a cam 339 upon. the ‘word-shaft. A
similararm 351 apon theslide 352 is conneetéd
inlike manner by means of alink 850.t0a lever

- 349, similarly pivoted ‘and having its opposite

end.connected in like manner with & second

. -groove in'said ecam 339. - Thus it will be seen

40

‘that both the forwarding-plate 344 and the

plate 352 are

» actuated by the rotation of the
word-shaft.. The movemert-of. the plate 352

is sufficient to raise the locking-plate 346 and

*. with it the forwarding-plate 344, s0 that .the

P45

Pprojections 847 on thelocking-plate are cansed

‘toregister, as shown in Fig. 135, with the hori-

50

z0ntal grooves in the pin-bloeks 333, and the
projections 345 on the forwarding-plate are
woved into engagement with the vertical slots.

:338.. While the plates are held in the raised -

position described a forward movement is im-
parted- to ‘the forwarding-plate, which ad-
vances all the pin-blocks one step upon the
raceway or a distance eorresponding to the
length horizontally of ofie of the pin-blocks.

The forward movement having been com-

. Pleted, the forwarding-plate by the action of

6o

the lock-plate is caused to descend, and con-
sequently the projecting lugs on the forward-
ing-plate are brought into line with the hori-
zontal grooves 337 of the pin-blocks and the |
projecting ligs on the lock-pldte into engage-
ment with the lower portion of the -vertical
grooves 338, as shown in Fig. 188, The for-
warding-plate is then returned to it§ normal-

'position, which it is permitted to do by the

passage of the lugs therecn through the hori- |

23

zontal grooves in the
same time the pin-blocks areheld in position
by the.engagement of the lugs on the lock-
plate with the vertical grooves of the same.

. As stated, the locking-plate receives only a
vertical movement, whilethe farwarding-plate

is caused to reciprocate back and forth there-

In, which imparts a four-motion movement to
the lugs upon the latter and inturn'advances
the pin-blocks intermittently with each revo-
lution of the word-shaft. A slight excess of
movement in a rearward direction is prefer-
ably given t6 the forwarding-plate and then
a forward. movement into position to cause
accurate registration between the lags and
the pin-block grooves. = = _
‘Inasmuch as there is necessarily a slight

lost motion in the movement of the pin-blocks

upon the raceway we have caused the first
of the series of lugs 347 to be beveled, asshown
in Fig. 135, in order to cause the proper reg-
istration of each block as it enters upon the.
movable portion of the raceway: The advan-

‘tage of ‘this'device is that a positive move-

ment is imparted to the forwarding-piate to
advance the blocks, while, on the other hand,

they are by means of thelock-plate positively
-and sécurely locked in position when ai rest

and while being depressed into contact with
the combination-plates, as stated. The pins

-in the respective pin-blocks after having been
‘set and having been utilized fo control the
-action of the selecting-levers, as hereinafter

stated, are returned to their norpial positions
by being brought into.contact with a, cam-sur-
face -830% Fig. 1784 upon the.upper surface
of the raceway, so that as said-blocks are again

.brought npon:the movable portion of the race-

way said pins are. in position to be again.sot
by depressing the blocks against said combi-
nation forms; as stated. o

_~ As suggested heretofore in'a general way,

'the combination forms.upon the combination-

plates-and the pin-blocks bear a fixed rela--
tion to each other. . Each transverse section

pin-blocks, while at the |
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‘hereinbefore deseribed in the combination- :

plates is adapted to conform in position and
measurement to one of the series of pin-blocks
when locked upon the raceway. The eleven

115

transverse divisions.upon each sec¢tion of the -

plate econform to the pinsin the blocks, while
each plate is of such atength.that the part
for combinations occupies a spade in front of
the pin-block raceway equal to the longitudi-

I

nal space occupied by fourteen pin-blocks, as -

shown in Fig, 173, this number correspond-
ing, as stated, to the number of spaces used.
in lines of fifteen words, which is the largest
number provided for in the series, although

it is obvious that the nmumber might be in-

creased. On'the plate containing combina-

Site the first three pin-blocks only, measuring
from the right of the plate, is employed, in-
asmuch as this number corresponds to the
number of spaces used in lines of four words.
On the five-word plats the space opposite the

125

-tions for lines of four words the space oppo- -
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fiest foar pin-blocks Is used, and soon to the |

Aifteen-word plate upon which the entire spaco
‘uséd for combinations—namely, that opposite
fourteen pin-blocks;—is used. : ’

From the foregoing descriptions it will be

understood, that any one of the longitudinal
divisions, Fig. 172, of any combination-plate
may be moved into position underthe row of
pins in the pin-blocks, which are in-thie mov-
able portion of the raceway, Fig. 173, and that
any portion or all of the pins in the fourteen
blocks over the plate may be set when the
wovable portion is depressed by means of
corresponding projections upon such longi-
tudinal division of the combination:plates.
For the purposes of justification, however, it
is found necessary in most instanees to place
but one projection in each transverse section

on one longitudinal- division, cousequently.

gefting but one pin in each block. Id some
instances, however, two and even three pro-
jections are placed in each-seétion, this be-
ing done for the purpose of obtaining the
necessary wide spacing for lines of few words,

it being understood that each pin bears such

a relation to the space-case and selecting le-
vers as to represent a space of a given width.
A projection upon any- portion of the first
transverse division of any section upon a
combingtion-plate—as, for example, 509, Fig.

172—will when the combination-plate is ad-

"vanced to the proper position beneath the
pin-blocks cause the setting of the first pin in
the corresponding pin-block when the latter
is depressed, and a projection upon any por-
tion of any second transverse division—as,

for example, that at 512—will - when the plate

is moved to the proper position cause the set-
ting of the second pin in the corresponding
pin-blocit, and so on throughout the series.
As above stated, the combination-plates are
raised step by step with the setting of each
word. A line having been formed, the plate
conforming to the numberof words in it will
be advanced upon the depression of the line-
key. In themeantimethe pin-blocksalsoare
forwarded one by one with each depression of
the word-key asfollows: When the first word
of theline is set and the word-key is de-
pressed, one new block isadvanced into posi-

tion before the box of combination-olates..

With the setting of the second word aud eon-
sequent depression of the word-key a second
piu-bloek is advanced into position, and so on

until a sufficient number of words shall have:

been get toform aline, when a number of pin-

blocks, corresponding to the number of words:

in the line, will have been advanced into posi-

“tion before the box of combination-plates
ready to be acted upon by said combination
forms. :

The space-selecting levers and space-ejecting
mechanism.—DBy means of the pin-block-for-
warding mechanism last deseribed the pin-
blocks. 333 are moved in successive order. in

conformity to that by which the words are

moved upon the setting-raceway by the word-

547,861

front of the box of combinaticn-plates to i
position in front of and in operative proxim-
ity to the space-selecting levers 583 behind
the space-case, as shown in Figs. 38,173, and
185.  When a piu-block is thus brought into
position before the spanc-seleeting: mechan-
ism, each one of its eleven movable pins is
adapted, when properly set, toscleet, by means
of the space-selecting -mechanism, the corre-

226 and 229, as hereinafter specified. "Sup-
ported betweenthe uprights376and 577, Figs.

upon which is pivotally mounted a frame 578,
having cross-beams 532 583 in rear and front
respectively, each of which is provided with.a
series of separating-pins, as shown, for-the
purpose hereinafter set forth. The f:ameis
united at the top by a cross-beam 58L. A
lever-arm 579 is attached to one of the pivot-
studs 0578 and extended rearwardly into
proximity to a eam mouated upon the word-
shaft into a groove 580, of which a pin is
caused toproject from said lever. Said lever-
arm is connected with the upper portion of
the frame by meansof an adjustable link 585,
by which rigidity is imparted to the {ramne and
accurate adjustment provided for. - A coun-
terbalance-spring 586 is attached.to the up-
right 576 and arranged to bear against said
lever-arm, as shown in Fig. 185.
mounted upon a pivot-bar 587, at or near the
middle of said frame, are a series of selecting-
levers 538. Said levers ave separated and
properly guided by means of the separating-
pins referred to in the cross-bars 582 583,
which engage with frout and rear projections
upon said levers. Pinsalsocxktendingthroungh
the cross-bar 5384 serve to separate and guide
said levers at the top, while they are likewise
separated and guided at the bottom by simi-
lar means. (Not shown.). The lower ends

cross-beam 581 of the pivoted frame at the
bottom by means of a series of independent
springs 0589, wliile the upper ends thercof are
at each return movement of the pivoted frame
banked agaifst the stationary cross-bar 580.
Said levers are bent and the upper ends so
assembled as to register, respectively, with the
pins 334 of the pin-blocks 333, as shown in
‘Figs. 173, 175, and 186, when any one of the
latter is brought into proper position before
them, and each one is provided with a for-
wardly-projecting part 590, having a heariug-
‘face 591, as shown in Fig. 175 and in enlarged
views in Figs. 187, 189, and 191." . The lower
ends of said levers 588 are held against the
eross-beam 581 of the frame by the springs
0589, and hence, under normal conditions,
when the frame is oscillated upon' the pivot-
studs 0578 the levers move with the frame
and their uppér ends are caused to vibrate
back and forth with each movement of said
frame, and in case a pin-block 333 is in posi-
| tion before them, as shown in Fig. 185, and

spondirg space from the space-case 107, Ii og,’

38, 175,184,185, and 186,are pivot-studs 0578,

Loosely

comb from the position in tho raceway in
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of the levers are normally held against the’
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any one of the pins therem is. set the corre—"
-sponding” selecting -lever is adapted to ‘be

- brought into’ enga,gement therewith,as shown

in I‘lg 191, whentheframelsforwarded The:
lower ends of said levers: are in. alignment-
and adapted to register with: eJectmO* plon-

gers 604, Figs. 175, 185,186, 188, and 190, but

. -as these ends are. loeated at or near the cen-

io

- plungers are-not actuated. thereby. - ‘Whin,:
however, the pro,]ectlon 590 1s. brought-into-

ter of movement of ‘the oscillating frame.and
are held normally by the springs 0589 the

. contact with-a ‘pin-bloek pin;the ‘upper end

15

of the lever is prevented from- moving for-.
ward to its full limit, and as the-movement.

-of the frame 578 is -positive the léver neces-

sarily turns in the frame on its:central pivot

587, thelower end is thrust forward against
" the. action of the spring 0589, and an. initial

20

movement is imparted. to the plunger 604,

with which it is caused to engage.. The rela-
tive position of the lower end of said levers
under’ the dxﬁerent conditions. described - is

shown, respectively, in Figs; 188 and 190, The | i

forward ends of the Mungers 604 are in align-
ment, respectively, with the channels of the

- space-case 107. Said plungers are normally |

.- at rest in the position indicated in Figs. 185
. and 188, but when a forward movement of

any one or more of them is initiated by the

~engagement of a lever or levers 583 with a

35

pin-block pin 334 the complete forwarding
and return thereof for the ejection of a space

or spaces, is accomplished by the following
‘instrumentalities: Mounted in suitable bear-

- ings-in the uprights mentioned is a rock-

" thereon, to which is attached blades 599 600,
adapted to.engage with projections 605 npon

40
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- - plungers selected and to eject from the space-

50

shaft 596, having a rigid arm 598 formed

the plungers When the forward movement of

:the latter is‘initiated, as speclﬁed An arm
-§97 upon said rock-sha.ft is. connected by

means of a link 595 to one arm of a lever 593;
pivoted at 594 to the upright 577, the other

end of which lever is in operative ( connectlon :
with' a groove formed in & cam 592 upon the.

galley cam:shaft 013. The oscillation of said |.
rock-shaft serves to forward and return the

case 107 onto the raceway 137, Figs. 38 and

54, such spaces as may have been represented |

) ‘by the. particular eombmatlons presenbed to
- the pin-blocks.

55
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The manner in whlch the respectlve parts

co-operato to cause the insertion of the spaces

in then proper positions, respectively, in the

line of com posmon is substantially as follows:

As the setting of the first word of the line is.

completed, a’ depression of the word- key
‘causes the word-shaft to make one rotation.
As a result, the word is advanced by the word-
comb one step onthe type -setter.raceway 137,

. and.a pin-bloek also is advanced one step by

"’ the pin-block-forwarding mechanism into po-
65

sition before the box of .combination-plates.
When. the  setting of the next word isfinished,

' and 50 on in successive order, the same opera-

txou is repeated -until a sufficient number -of

~words ‘have ‘been set to form a-line; This"
havingbeen accomplished,; the words of which:

70

theline is to be ‘composed will be in position *

-upon the raceway, separated one.from the.

other as they.have-been: forwatded by.the

word:-eomb; and a.eorresponding: number of

pm—blocks will: ‘have been forwarded into Jio--
sition before the box of combination-plates.

75

The measurement 6f ‘the line:having been = .
taken, as deseribed, the depression of theline-.

key w1ll catife the reSult to be transferred to
-the combination-plates and.also: cavise one:or

'SQ\

more ping, through theaction of thé combina- -

tion’ formsg to be..set.in each:one of the pin-
blocks ‘except: the first.

- A8 1o -space is. re- -

guired before the first. word; no combination” .~

projection.-is provxded and herice no pin:is-
~Asthe words of which the .
next line is to be composed are advanced by .
the word-comb, those of "the first line; also,:
are forwarded step by step toward the space-. .

caused to be set.”

case, while at the same time the- ‘correspond-
ing pin-blocks are-also advanced toward an
operatlve position before the selecting-levers.

The- parts-are so timed that when the first

word of the line reaches the position. next-to
the space-case on the right the first pin-block
of the sel will -have reached the position in

85
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-front of the selectmg-levers 588.. Nopinhav- -
ing been set in the first pin-block, for the rea- °

son stated, no space.will be eJected from the
space -case. in front of the first word when the
proper movement is imparted to the select-
ing-levers. - With the next revolution of the

word-shaft the first word of the liné will have.

been swept past the space-case by means of
the extended-movement mechanism of the
word-comb in order that the space may be in-
serted thereafter and the second word will
“have been brought into position at the right
of the space-case. Thesecond pin-block will,
also, at the same time have been moved into
position in- front of the selecting-levers, and
asthe proper pin in this bleck w111 have been
set by means of the selected combination the
proper space will be caused to be ejected from

"the.space-case’in front of the word or bétween

said first and second words.  This operation
will be repeated until the last word of the
line and thelast of the selected pin:blocks are
brought into their respectwe positions, at
which time the last space provided for in the

100
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.combination will have been.placed in posi- -

tion before the last word.. -The next revolu-
tion of the word-shaft will ¢ause these to be
moved forward to make way for the first word
and the first pin-block of. the next line,
ter the Spaces are thus ingerted in the line,
‘the words, with. the spaces, are moved forward
with each revolution of the word-shaft by the
extended portion of the word-comb toward

the galley. Before explaining the means for-

operating said .auxiliary and extended por-
‘tions, respectively, of the word-comb we will

Af

Y30

‘describe the manner in which the measuring-.

slide is caused to omit the measurement. of 8
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space at the beginning of each line, so as to
conform to the arrangement of the combina-
tion-plates, which provide for no space at the
beginning of aline.
been 1efe1red to, but a fall explanation has
been deferred until now in order to avoid con-
fusion, it being thought that it would be more
opportune and that a better understanding
would be had after a Tull description of the
function and operation of the combination-
plates and pin-blocks.
As hefore set forth, the measuring- sllde is
causerd to move back against a ba.nkmfr or
stop 282, Fig. 110, which is placed thirty-ﬁve
thousandthsof an inch back of the forward po-
sitioir-of the auxiliary driver, which would, if
not otherwise prevented, cause said slide to
move thirty-five thousandths of an -inch, or
‘the widih of an ordinary space,in addltion to
the distance represented by the actual meas-
urement of each word. This is manifestly un-
necessary for accurate justification, but is
requisite in order tosecure appronmatel) uni-
form and artistic spacing; but as no space is
required at the be"mmn" of a line it. is ohvi-
ousthatthespace measurementeorresponding
thereto should be omitted. We avoid such
additional measurement atthe proper time by
temporarily interposing a supplemental or
special stop 015, Figs. 164* and 1647, as fol-
lows: Thestop 015 iq arranged to slide in snit-
able bearings and adapted to move upwardly
intopositionin frontof the bearing-faceof the
head portion 284 of the word-measuring slide.
Said stop-slide 015 is connected by means of
a rod 014 toan elbow-lever 012, pivoted at 013
to the frame of the keyboard. The lever 012
is connected, as shown, to 4 secondary lever
010, pivoted at the point 011. - The opposite

end of the lever 010 is conunected to a slide.

0238, which is in turn loosely connected to the

“end of an arm 378, also shown in Fig. 213,

45
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whicl is rigidly attaqhed to a rock-shaft 379,
.adapted to be actuated by means of a spring
409, Fig. 159, connected by means of interme-
diate mechanism having a further purpose
and which need not now be explained. When
the line-key 370 (see Figs.-14£ and 213) is ac-
tuated, the rod 235 is thereby drawn' toward
the frout which rod being in operative con-
nection wnth an arm 376 upon a rock-shaft 380
serves fo release a cateh upon a secondary
arm 877 {rom" engzwement with a prOJectlon
upen the arm 378, in which engagement it is
normally held by means of a spring, as shown.
The upward movement of the stop 015 is
caused by actuating the line-key, which move-
ment takes place after the last word of the
line has been set and measured and before the
measuring-slide has been returned to its nor-

mal position against the banking 282, Fig, 110..

Thus it will bé observed that with each de-
pression of the line-key the measuring-slide
.is caused to bearrested a distance eomespond-
ing to the measurement of an ordinary space
_short of its full normal movement, and hence
the actual measurement of the first word of

This feature has before .
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cach line only is taken, while to that of the

remaining words of theline isadded the thick-

ness of anjordinary space.} _
The extended movement referred to of the

79

auxiliary portion of the word-comb may be -

described as follows: Said extended move-
ment portion 0148, which is provided with
teeth 181, Fig..67, eorrespondm to those of
the main pOI‘thl‘l is rigidly attached to aslide

"180, an end view of which is shown in Fig, 74,

and a front view indicated in dotted linesin
Fig. 67, which slide is held by thie guide-bar
0151 herembefme deseribed, and the outer
portlon 0181, Fig. 74; of the beam 629, in stich

a manner as to ‘411de freelyin a horwonfal di--

rection. Said slide 180 is connected by means
of a bar 179, Figs. 64, 67, 72, 73, and 74, to a
similar slide 177, whieli is loosely mounted
upon a guide-bar 178, the ends of which are
rigidly attached to the main portion of the
word-comb 146. Said last-named slide is thus
free to move horizontally upon said word-
comb. Alink 174, Fig. 67, is loosely attached,
to said slide 177 by means of a pin 176, which

‘link is in turn attached in a similar way to

the free end of a lever 173, the other end of
which lever is pivoted at a.stationary point
173" upon & bracket attached to the framne-
work, likewise shown in Fig. 69. A link 172,
attached to the lever 173 near its pwotal point,
serves to connect said lever,as shown in Figs.
63, 66, and 69, with.the main lever 157, which
actuates the word- co‘nb Thus it will be seen
that the main and auxxllzuy portions of said
word-comb are actuated in h(umon;) by the
same prime mover, the auxiliary portion be-
ing given by means of the multiplyiug-lever
173 a longer throw than the other, but syn-
chronou%ly therewith, v&hereoy the word
moved by said aux111arv portion is swept by

‘a single movement entireiy across that por-

tion of the raceway which is in front of the
space-case and is brought within tiic range of
actionof theextended portion0149%of the'word-
comb. This device enables a space from any
onsof the channels of the space-case to be in-
serted between the separated words, as de-
scribed, when, by means of said extended
portion 0149 of the main eomb, which is.con-

mnected and caused to move mlh the main

word-comb by the bar 0179, as shown in Figs.
67 and 193, the words, with the proper spaces
between them, are ad_vanced -‘upoh the race-
way 137 toward the rule or gate, as herein:
afgler described, and upon said gate over the
alley.

The galley mechanism.—The construetion

and operation of the galley mechanism forin-

‘serting the 3ust1ﬁed line into the galley i as

follows In order tc acecmplisk tho desired
result in the most satisfactory manner, it is
important to provide at the upper end of the
setting - galley a movable gatey which may
serve temporarily as a continuation of the
raceway, 8o that thie type may-without ob-

struction he advanced thereon and supported-

thereby above and ir registration with the
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eolumn. .Thishorizontal gate‘érimovable way-

should be withdrawn at the proper time, in.

.- order to permit.the depression of the line,and-
suitable means should be provided for hold-

ing the line when advanced upon the gate in
registry with the galley, so that the end type.
may not be moved from. any cause in such a:

.. way as to opstruct the:movement by which.it:
" 18.accurately-inserted into-the galley. - More-:

10

over, it:is our.desire to:provide suitable-auto-.
matic :ineans. whereby, if-the line: should:
chance from any cause to betoo long to enter.

- the.columu;.the action of theline-depressing.
" mechanism will -be_ withheld and the line

15

pushed-ont without being depressed-into the
galley at all,suitable devices being provided.

. inthe meantime for.indicating this-speeial
.- aetion.of the .machine by .means of any ap-

© 20

proved.indicator :mechanism or.by sounding

an alarm.: FORTATL el o e
...The setter-galley:608, Figs. 192, 193,and 201,

- whichis provided with suitable side;walls.610
- 611,18 - attached to a plate 606, which is.in’

25

turn secured. to a bracket 607, arranged to
support the galley mechanisms, sdid bracket:

_being mounted upon the beaim 605, which is’
- - secured to the justifying-uprights 576 and
..577..-The upper end.of the side wall 611 of
- the galley is united to the extreme left end of .

30

the type-setter raceway by means of tongues

‘and grooves, as shown in Figs. 193,198, and

202, 80 _as to be flush with:the top of said race- :

- way. . Loosely mounted, in the horizontal por-

43 p

. tion'of the bracket 607 is.a slide 635, Figs.

194 and 212, which is adapted to'be moved
horizontally in the manner hereinaiter set

.. forth,and to the front'end of which is rigidly
“attached a-thin plate or gate 617, (shown also

40

“in Figs.195,197,and 200,) the width of which

is preferably greater-than -that. of ithe inte-

rior of .the galley, as shown in Fig, 193,in or- |

_@der that galleys of different widihs. may be

- employed, if desired, and the upper face of:
45
:. 212, so'that the words of the'line witli-thein-:

. 'serted,spaces may be gathered together-and
: . advancedthereon by the movement of the ex-.

50

which 'is flush with-the top of the raceway
137, - Baid slide is caused to rest normally in
a forward position, as 'shown in'Figs;197-and

tended portion 0149 of the word-comb:- A hori-

.. zontal slide 612, Figs. 195,196, and 197,ispro-

vided with a. rib adapted to slide:in a.corre-

« gponding groove 0609 in the, galley-bracket,

. %aid slide being held loosely in position by.

means of a.cap-plate 0613 upon the plate 609,

-The glidp 612 has an extended portion 0612;

which projects forward over the gate 617, and

- is depressed 50 as to be in-the line of move-

60

ment of the type when. projected upon the
gate.’- Said.extended:portion is grooved upon

. its:under side for the reeeption of a dove-

65

tailed 'slide 614 therein, .which slide is pro-
vided:with a head portion. 615, Figs. 197 and
199, adapted to serve.as an abutinent for the
end type of theline. 'The slide 614, which is
intended to mové.independently of the slide

. 612, js extended to the left, as shown in Fig.

 angles thereto. -Pivotally moantedin the slide
635 is a gravity-latch 636, to which'is attached

197, and is provided with a-bedring:face 616,
‘Which rests normally against the end of a le-:
ver618, pivoted to a rigid supportat 619, and
conneeted by means of alink 621 to one arm

o1

7o -

of an elbow-lever 622, Fig. 211, pivoted at 623 .
to.the bracket 607. - A spring 0618 tends; in:
conjunction with other parts, as hereinafter

specified, to retain the lever in'a normal po-
sition. -“The free end-of the lever 622 :is-ad-:

75

jacentto and extended slightly over the edge: -

of the slide 635, and: substantially ‘at right

‘a:¢ross-bar 638, the ends of which project, as
shown,over the edges of. said lateh, the right-

position by means of a hook-catch 625, Figs.;

1201 and 209, adapted to engage with notches

80
-hand end 638° being extended upwardly and ‘

‘laterally, as shawn in Fig. 208. . The-lever 622
.is: adapted to be held in-anormal or abnormal -

85

624 in‘the top of said Tever,in which position

it is-normally held by means of a spring 626..

A rod 627, Figs. 201.and 209, extended loosely:

‘through the bracket-plate 607, is arranged to

90

engage the hook-catch 625, as shown. - The

lower end of said rod is-connected with a le-

_ver-arm 643, mounted upon a rock-shaft 640,

A pin projecting ffom anotherarin 641 on the

‘opposite end of said rock-shaft is adapted to:

engage with a groove 642 in a cam mounted’
upon-the galley cam:shaft 023, Thecontinu-
.ous revolution of said latter shaft ecauses the

lever to be oscillated and the hook-catch 625 to.

I1CC

be-lifted with each impulse.of the.magchine, -

A third arm 644, mounted upon the rock-shaft
640, has connected therewith a rod 645, Figs.
194, 201, and 208, the upper énd of which is
bent at right angles, as shown in the last-
named ‘figure; 80 as to engage with the pro-
jection €38%upon the cross-bar.638. The free
end of the-lever 622 is provided with a recess

6249, Figs. 204, 205, and 206, of a width suffi-

cient to permit the projection 0638 to fall’

1c3

Iio

therein when the tooth of the hook-eatech 625" -

is in the middle one of the notches 624, at
which time the projection is intended to reg-
ister with the recess. It should be under-

stood  that when this action oceurs the slide

635, baving the latch 636 with the projection, - -

is at rest.in its normal forward position.
(Shown in Figs. 211 and 212.) When the pro-
jection 0638 fails to register with'the recess
624% as shown in Figs. 204'and 203, or when
the projection 638 rests upon the-end of the
rod 645 in its raised position, as shown in Fig.’
208, the lateh 636 is prevented from falling;

120

but wheén neither ¢f said-projections is en- .

gaged in the manner stated said latch is free
to fall... A dovetailed projection 637 is formed
upon the lower side of the latech 636, which is

‘adapted to engage, when said latch is lowered,
.with a corresponding-recess in & slide 646, as.

shown in Figs, 210 and 212.  The slide 646 is
connected, by means of a link 647, Figs, 192,
194, and 226, to one’arm of an elbow-lever (48,

125

130

which lever is pivoted to a stud 649 upon the

upright 576. The other arm 651 of said lever
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is provided with a pin, which is adapted to

- engage witha grooveupon acam 652, mounted

upon the word-shaft. Thus it will be seen
that the slide 646 is adapted to be recipro-
cated with each revolution of the word-shaft,
while the latch 636, normally out of engage-

- ment therewith, is permltted to fall by \lrtue

of its own nrlavmy with each impulse of the

. machine, provided the lever 622 is in proper

o,

posmon to permit such action, into the engag-
ing position deseribed, thus lockmg together
the slides 646 and 635 Formed upon the

~front end of the slide 635 is a hook 639, bav-
ing arounded recess therein, as shown in Fig.

5

" projecting arms 650, Figs. 194 and 201.

20

212, adapted to engage with the rounded end
-of a lever-arm 657, which is rigidly attached
to a rock-shaft 655, Rigidly attached to the
outer ends of said rock-shaft are forwardly-
The
ends of said arms are provided with square

" recesses, which are loosely connected with

bearing-blocks, as shown, attached to a cross-

.- bar 658, provided withav ertxcal guide-rod 659,

25

39
“nally through the part 0612 of the slide 612 is
. which forms a contmuatlon "of the spring post'

raceway 0147, as shown in Figs. 197 and 200,
and is mtended to prevent a. dlsnldcement of

35
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Fig. 212 arranged to project loosely through a
bore 604 ina no'id plate 653. - Attached to the
front and back of the cross-bar 658 are paral-
lel depressior-plates 660, Figs. 193 and 201,
which are intended to depress the line of
type in the galley, as hereinafter stated. Be-
tween said plates and extending. longitudi-

a flat bar 6‘78 Figs. 195,196, 197,200, and 203,

the type upon the gate 617.

The part 615 upon theslide 614 is intended
to serve as an abutment for the foremost type,
being eapable of moving so as to cause a
proper registration of that end of the line
withthegalley, whileatthesametime,through
the mechanism described, it initiates the

movement of the line-depressing mechanism.
The other or right-hand end of the line is"

supported in posmon by means of a verti-
cally-movable automatic gateduring the time
that it is being depressed, which gate is act-

. uated in’ ha.1mony with and by a portlon of

50

the mechamam which actuates the word-comb.
"Adjusted-in suitable-gnides upon the end

~ of the beam 629, Figs. 200 and 203, which is

55

6o

rigidly attached to the justifying- uprwhts, is
a vertical slide 632, the upper end of which is
“connected by means of a link 631 to one arm
of dh elbow-lever 630, pivotally mounted uj on
said beam. The other arm of said lever is
attached to the bar 168, Figs. 200 and 229, by
which vertical movement is imparted to: the
word-comb.  Formed upon the lower end of
{he slide 632 are teeth 633, which are adjusiad

" to pass between the spaces of the word-comD,

as clearly shown in Fig. 203. The face of
said teeth is intended to’ be flush with thatof

" .the end teeth 634 of the extended ‘portion of

65

the word-coinb when the latter is.in its ex-
treme forward. position, and said- teeth are
likewise arranged to straddle the bar 628 and

547,861

; thus descending to the gate 617 to form an
' abutment to prevent tlie backward move-

ment of the typeflom the gate upon the race-
way.
The operation of said galley mechanism is

70’

as follows: Assummg the gate 617 to bein its -

normal position, as shown in Fig. 197, the
type with the respective spaces forming the
line are advanced step by step by the ‘ex-
tended portion 0149 of the word-comb until
the full line is upon. the gate, at which time

the foremcst type of the line will have been .
.brought into contact with the movable abut-
‘ment 615, the normal position of which is
“slightly to the right of the point of registra-

tion with the left-hand side of the galley.

75
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The full forward movement of the tooth 634

of the word-comb advances theline so as to
slightly move the akutment 615 forwai1 and

‘thus permit the last type of the line to be

in_exact registration with the right-hand

85

side of the galley. The word-comb is then -

lifted, while the gate 632 is lowered, so that
the teeth 633 rest against and serve as asn9-
port for tle right. hand end of the lire, as
shown in Fig. 200. The type are thus held
between the two abutments and beneath the
bar 628, as shown, being slightly compressed
by the actlon of the spring 0618 acting upon
the lever 618, Fig. 211. Assummfrtae limeto
be.progerly Justlﬁed the fmemost type causes
a slight advance of the abutment 615 of, say,
one one-hundredth. of ‘an inch, thelebv act-
uating the slide 614, the _bearmv face 616 of
which rests vagainsb the ‘arm 620, thus mov-
ing the lever 618 against the action of the

95
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spring 0618 until, through the action of the

intervening parts, as shown in Fig. 211, the

lever-arm 622 is in position to causethe tooth

of the hook-catch 625 to enter the middle one
of the notches 624, in which place said lever
is tempoxarlly held by said hook-catch. The
projection 0638, Fig. 205, is thereby brought
into registration.with the recess 6249 as shown
in Fig. 206. - The latch 636, which previous

to this time has been held in its upper posi- -

tion by the rod 645, is-now allowed to descend,
being permitted to do so by the downward
movement at this time of the rod, which is
actuated by the cam upon the shaf,t 023 in
harmony with the-movement of tLe slide 646,
The latch is thus permitted to drop into en-

gagement with the slide just before the lat-

ter is moved back through the revolution of
the word-shaft. The backward movement of
the slide 646 causes thy slide 635, the latch cf
which is in engagement thelerth to belike-
wise drawn b'ack thus w1thdmwmrr the gate
617, immediately after which the. hook 639,
Fxo- 212, is caused to engage the arm 607
thereby depressing the arms 656, and with
them the line-depressing plates 660, which de-
presses the justified line into the galley.
When the slide 635 is in its normal position,
the end of the arm 657 rests, as shown in Fig.
212, upon a raised portion of said slide, whwh
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serves to raise and hold the line- -depresser
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warned of the timé when the indicator isi]
.about to approach the first mark 0, we have
provided a Dbell 48°, the hammer of which is
pivoted in the usual way and actuated by
means of a spring, as shown. A pin 048,
Fig. 121¢, projecting from the pinion 048, is
ada,pted to engege with.a trigger arranged in
its path of movement and forming an exten--
sion of the bell-hammer arm,.and thus cause
the sounding of said bell at the proper time.
The aim of the operator in setting type
-should be to'bring the pointer as near to the
- normal mdex-hne as possible; but should it
‘rest-anywhere between the points 0 and 00
it indicates that the line which has been set
will be properly spaced by the justifying
" mechanism, and’ inasmuch asthe distance be-
tween said last-named points is_sufficient to,
provide for the longest word of one syllable
likely to oceur in the language—such, for ex-.
.ampile, as the word “ through ”—the operator
may know when he sees.the position of the
‘indicator whether there is room for the inser-.
tion of another syllable in-the line or not.
This arrangement avoids the necessity for
dividing a word of one syllable or any sylla-
ble of any word at the end of a line.  When,
therefore, the operator is warned, as stated , by
theindicator, hesets anothersy lla.ble or word
or not, accordlnv as the space permits, de-

. (presses-the lme—key to_cause the proper jus-

tification of theline,and then proceedsin the

“same manner to set another line.

35
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bpeczalmechamsm Sfor normally Zor'kmg the
:gage-block.—As it would cause confusion and
prevent justification ‘should. the line-key be
. depressed. otherwise than at the end of ‘the
line, unless speecial provision be made there-
-for, we have deviséd means for locking the
gage-block and consequently preventmw the-
“forwarding of a combination-plate in casesaid
line-key, by accident or otherwise, should be
depressed at the wrong time. .This device,
which possesses other advantageous features
hereinafter mentioned, is descrlbed as fol-

- lows: Pivotally montnted in a bearing in the

. 50

beam 151, Figs. 219 to 221, inclusive, is a rock-
shaft 677, havmg rigid arms 678 and 679, re-

qpectwely, projecting in opposite dlrectlons
therefrom upon opposite sides of said beam.:
‘The arm 679 is adapted to rest against the
lower face of :the bar 436, upon which is
formed a prOJectlon adapted to engage there-

-with, A spring 630 serves normally to hold

55
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said arm in contact with said bar. The arm .
678 is provided with an inclined surface upon

its lower side adapted to be engdaged by the

pin 033, projecting laterally from the meas-

‘uring-bar 307, which, as staled, is normallyin

4n extreme right-hand position, at which time

the arm ‘679 is in its normal position against

thobar436. Ifatthistimetheline- key should

be depressed, the bay 436 will remain locked
by the arm 679, and hencethe clamping-block

435 upon the other end thereof, Fig. 171, will

‘measuring -

net receive the movement necessary to cause |
‘tha forwarding of a combmatwn-pldte ‘and

547,861

thé consequent setting of spaces. When, hotw-
can be properly spaced to form a line, the
movement-of the line-measuring bar 307 re-
sulting therefrom causes. the pin ' 033 thereon
to enfrafre with- the cam-surface on the arm

678, as shown in Fig. 220, thus giving to the

latter an upward movement Wthh depx esses
the arm 679 and withdraws it from its engag-
ing position. If at'this time the line- key is
depressed and the detent 453 released, the
measuring-block 437 willbe free to move, and
as a résult the line will be properly spaeed
as described. -Another important object is

.ever, such an amount of type has been Sotas

7¢
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accomplished by means of said locking mech- -

anism. 'When the type composing an entire
article has been set, it is obvious that a cer-
tain number of words would remain upon the
setting-raceway ready to be advanced toward
the galley, and hence it .is nécessary to con-
tinue the operation of the justifying mechan-
ism, or a portion thereof, until all such words
are advanced and depressed in-the galley.
This may be accomplished’ by suceessively
depressmg the word-key, by which the words
are advanced along the raceway, the spaces
previously provided for introduced into the
line of composition, and the line or lines
depressed into the galley. Inasmuch as the
bar, the box. of combination-
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plates, and other .mechanisms are llkewxse_

actuated as a result of the depression of the

,_'word -key, and inasmuch as all of the select-
ing-keys are caused to be locked, as Lerein-

after stated, upon depressing the word -key
fiftesn times, or such number of times as cor-
re%pondﬂ to- the maximum number of words
in a line, it i3 necessary at or previous to that
time to depress the line-key or the special

IZC
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line-key hereinafter described, in order that - .

the parts so actuated ‘may be returned to
their respective normal positions.
is done, the word-key may be again. success-
ively actuated until the words have all beea
advanced. to and depressed iito the valley

When this’

p 8 Lo}

when the parts abnormally moved thereby -
may be again returned to normal positicns, -

respectively, by depressing the line-kéy. - In
case the word-key be thus successively actu-

1150

ated without the setting of type it jsobvious-
that the line-measuring bar-307, not having. -
any type to measure, Wo/uld not be advanced

into position to actuate the. lever-arms 678
and 679 and unlock the gagé-block 437, and
that consequentlv the depressxon of the line-
key atsuch time would not cause the forward-
ing of a combination-plate,and no pins would

be set in the pin-blocks and nospaces set out:

from the space-case. It will therefore be un-

‘derstood that the special mechanism for lock-

120

ing'the gage-block not only prevents ill le--:_',

sults ‘which might qecur fromya depression of

the llne key at the wrong time, but enables
both the word and. ]'ne kéys to be actuated
suceessively an-indefinite number of times
for any desired purpose WLthout causin, <r_. dle
settmv of spaces. :
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plates 660 above {he upper face of the type,:
as shown insaid last-named figure. Theslide

616 is returned by the action of the word-
shaft, moving with it the slide 635 to its nor-
mal position, at which time the part 637 is
by reason of its dovetail form in engagement

with the counterpart in said slide in such a-

manner, as shown in Fig. 210, as to prevent

the latch 636 from being lifted. .The slide 636
is therefore slightly drawn back to the posi-;
tion shown in Fig. 212, when upon the up-.

ward movement of the rod 645 the lateh.636

-is raised to its normal position, as shown in '

Figs. 208 and 212, . Simultaneously with this
movement, the hook-catch 625 is lifted by the

rod 627, whereupon the spring-0618 causes.

the lever 622 to be returned to its normal po-

sition, asshown in Figs. 205 and 211,in which:
- positicn it prevents the descent of the pro-.

Jjection 0638, and thereby prevents the lateh
636 from again engaging the slide 646. until
the abutment 615 isagain moved by the press-
ure of the next succeeding line.. The latch
636 is raised and permilted to descend with
each revolation of the cam on the continu-
ously-revolving shaft 023, but is prevented by
the lever 622 from descending to its engaging
position until the last word of the properly
justified line is"advanced ento the gate G17.

As the word-comb is moved back for the pur-

pese of forwarding new type upon the gate
617, the gate or slide 632 is lifted, so as to per-
mit the advancing type to pass beneath the
abutment-teeth 633. ‘ .

The foregoing completes the deseription of
the normal operation of the ‘galley mechan-
ism, or that action which takes place when

the line is of the proper length to enter the

galley; butin caseitshould chancetobelonger
than the width of the columa it is manifest
that it could not be inserted therein without
obstruction and consequent injury. Hence
we have provided means for preventing the
action of the line-depressing mechanism at
suchtime. Whenthetypeareadvanced upon
the gate until the line obtains an abnormal
length, the foremost type is caused 1o press
against the abutment 615,and to impart there-
to an excessive movement, which may becon-
tinued to any extent, being permitted Ly the
resulting movement of theslide 612, inasmuch
ag the latter is held in position by moderate
As the movement of the slide
612 is continued, the bearing-face 616 of the
slide 614 is caused to pass the end of the arm
620, as shown in Fig, 195, after which'it may
be moved indefinitely without causing any
damage to the connecting parts, Any excess-
ive movement, however, beyond the normal
of the slide 614 likewise imparts an excessive
movement to the arm 618 and its connecting
parts, so that the lever-arm 622 is moved into
the position shown in Fig. 204 with relation
to the projection 0,638, which prevents the
lateh 636 from falling into engagement with
the slide 646, and hence the line-depressing
mechanisin remains unmoved.. The line may

0y means of this provision be advanced until

| the.type fall off from the end of the gate; but .
70

it is obvious that any simple alarin:mechan-
ism may be actuated by the excessive move-

whom the imperféetline: may be removed and
the slide 614 returned to'its normal positior.
It-will thereforebe'seen-that all linesof proper
length will be.automatically depressed into
the galley, while lines which ‘are.either too
short or too. long -to move the abutment 615
the proper distance wiil ot be -depressed.

T he line-indicator mechanism.—In operat-

when a sufficient number of type have been-
set to form-a properly-justifiéd line; in order
that he may depress the:line-key, at. the
proper interval.
matically by means of an indieator; préferably

operator isienabled to judge when 4 .line is
an’ index-plate 051; Figs. 121% and 121Y, pro-

"Upon the extended . portion-of rsaid siide: is
adapted: to engage with the:teeth of a-pinion

tained in bearings in brackets-attiched: to
said ‘keyboard. .-A . secondary pinioh 046 is
mounted upon said shaft, which:is.in engage-

045 upon a stationary..bracket, as. shown,

of a link 042 to an elbow:leyer 010, Figs. 110,
1214, and 1217 pivoted.at .04l to the-frame
beneath the raceway. . The other arm of said

ver 034, also” pivoted to said--frame at 036.

movement of -a:pin 033, projecting from the
measuring-bar 307. . When .the quantity of
type set by the operator. approaches the
amount necessary for forming the line, the pin
033 upon the measuring-bar307 is broughtinto

the intermediate mechanism described causes
the pointer 050 to move to the right over the
index-plate 051, The parts are so adjusted

of exactly column measure the pointer 050
will evincide with the normal index-line 052,
When the pointer coincides with the line 0,
it indieates that the amouiit of spasing re-
quired is the greatest for which provision has
been made in the series of combinations, and
when it coincides with the index-line 00 it
indicates that the amount of spacing required
is the least for which provision has been
made in said combinations. o N

In order that the operator may be duly

29

ment of the'slide614 to-warn the operator, by

nearly .completed.. -To-accomplish this we:
provide the following mechanism: -Upon the:
keyboard in front of the operator is.arranged

vided with a suitable scale, in front of which.
is a pointer 030, attached to.a slide 049, adapt:.
ed to move horizontally in.suitable bearings.:

048, mounted upon-a shaft 047, which is.sus-.

ment with a segmental gear 044, pivoted at.

iever is connected by means of: a link 033.
(better shown in Fig. 110} to oune armn.of a:le-

engagement with the lever 034, and through.

that when the measuring-bar indjcates a line.

75

| 8o
ing the machine;it is essential that the oper- -
ator should have some méans for determining :

This is accomplished. -auto-:

arranged upon the. keyboard, by which the-

90

95 .

formed. a-toothed rack,: as shown, which .is. ‘-'

100

rog

Said segmental gear is connected by means. .

120

The free end of -said lever. lies.in the path of

Iy

12¢
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 Specidl controlling and modifijing ‘57ieci7iah-* ‘

1sms.—Having "described “the general con-

mencing at the point'from which the type are

set’ and" including the ‘distribution of the-
spaces and their selection and ‘introduction’
into the line of composition and finally into-

- the'galley, as well as the means for automati-

Io

*cally indicating to the operator when the re-
spective lines approach such a length as to-

_enable them to be automatically justified, we

I5

20

will now proceed-to describe and explain cer-

‘taindetails of constiuetion heretofore referred
to, but purposely omitted, together with cer--

tain special mechanisms which tend to modify

"or supplement the 'ordinary action of the raa-
~chine,including, among othiers, certain safety
appliances, novel means for securing harmo--
nious action between the regular and inter-

mittently movable ‘parts, and. finally.: such

modifications of the novel features employed’

" by us as tend to show the breadth and seope

25 .

~impulses derived from the rotation of a con-

of certain of the more prominent novel

ciples involved in out invention. »
* The electrical time-lock and key mechan-

ism‘s.——Inasmueh as the “action of the main:

portion of the machine is constait and the

~ tinuously-revolving shaft, from which power

3 0

'35

is transmitted to the various ‘parts, are regu-
lar, it ‘becomes essential ‘to provide some
means whereby all'intermittent-movements-—

‘such, for example, as those of the type-eject-
“ing “plungers, ‘the word and line shafts, rve-

spéctively, and the combination-plates, as well
as various -other intermittent ‘movements,
above referred to—imay beé so controlled ‘and

~timeéd as to harmonize with the continuous
aud regular movements of the driving parts

40

45

of the-machine. We are enabled to accom-
plish these resilts by means of what we term
an “ electromechanical time-lock.” The lock
proper may consist of any suitable bolt, dog,
or stop adapted to prevent the action of a
spring or weight arranged to throw a clutch
or'other analogous mechanism into engage-

- ment'with some one of the constantly-moving
" parts, so a8 to eause one 6r more of certain

50

mechanisms, normally at rest, to be actuated
at a predetermined time, for the purpose of
performing a particular funetion or functions.
The release: of said locking mechanisn is aec-

" complished by means of electrical devices

6o

"6

o

cousisting-of a constant source of-eleetricity
and a series of normally-open circuits, having
two breaks in each,so arranged in connection
with suitable circuit-closing deviees that one

of said Breaks may be closed at the will of the-

operator, while the other can only be closed
automatically by the regular action of seme
oneof the constantly-moving parts of the ma-
chine. "By this means it is manifest that
while'the machine may close its portien of the
circuit with each impulse, it cannot effect the
release of the lock and the consequent move-
ment of any given part controlled thereby

‘matically by the machine. '

prin-.

i

unil the sedordary break in the cireait is.

closed, and ‘henece the question of bringing.,
the part into action'is subject wholly to the

‘will of the operator, while theéxaet timing of

its movernent iy controlled entirely and aufo-’

While the electrical features of the. time:,

lock mechanism are parts of a common SYS-

tem, subject to a-commor source of électrical

-energy, there may be said to be _two time-
Jocks proper and a’‘special lock analogous in

character, termed by us the’ “safety-lock.”
The time-locks serve to lock the parts whicli
areoperatéd by thekeysagainst action during

70

75.

8o

that period of time when thereis a possibility -

of conflict with the parts having continuous

-moverient, or a possibility that the move-

ments initiated by the keys'will, through im-
perfect enigagement of the patts, be only par-

8s

tially completed by the parts having contin-"

uous movement. Oneis employed to control
the action of a cam normally. at rest, which
cam, through intermediate mechanism, which
is brought into action as a result of the de-

.pression of the keys, caiises a continued or

extended movement of ejecting - plangers,
thereby bringing ‘the latter into engdgement

 with continuously - revolving carriers and’
“causing the ejection of the type, after which
-the characterand word keys, respectively, and

other coacting parts are returned to their:
normal positions as a result of the complete

rotation of said cam. The sécondary time-

lock is employed to.control the starting of the’
word-shaft mechanisms, while the safety-lock
serves to arrest automatically the action of
the machine by locking the word, line, and se-

lecting-keys at times when'any mechanism

having a movement of definite length has
reached in said movement the limits of safety,
or when from any one of different causes,
hereinafter explained, it' becomes necessary"
to prevent the movement of said keys. _

In the action of the setting portion of the
machine the keys do not directly actuate the
setting-plangers, but only serve to initiate
their movement.. Hence the keys may be de-
pressed at any time, but the final actions re-
sulting therefrom are not performed except-
ing at the proper times; and in case the initial
movements are made at improper times the-
completion thereof is delayed by the time-
lock mechanisms before referrof to until the
conditions of safetyagain éeeur.” Being parts:
of a common system the time-lock employed
in connection with the word-shaft mechanism

9°

95

I0¢C

Ics

110

115

120

necessarily harmonizes with that which serves

to coutrol the action of the selecting-keys, the
action of the two devices being necessarily
synchronous.. ] N : _
As'the time-lock mechanisms are intended
Lo coact directly with the selecting and word
keys, we will first describe the construction
and operation -of the meclhanical portion of
said time-lock and thatof said keys and their
counection with the type-ejecting mechanism,

125
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in order that the electrical features of said ! 231 in the groove 230, is permitted to slide

time-lock mechanisins may be more clearly
understood. .

. For the purpose of bringing the desired
parts into action when the electrie circuit is
closed and to return said parts respectively
to the irnormal positions we provide a cam
222, Figs. 834, 86, 87, and 92, which is loosely
mounted upon a shaft 013, having continuous
revolution. Said cam
clutched as a result of the movement of cer-
tain mechanism. actuated by a spring nor-
mally under teusion, the release of which is
caused-by electrical means, as hereinafter ex-
plained. o :

The mechanism for actuating the clateh
will first be described. Atiached to the up-
right 191 is a bracket 0207, Figs. 86 and 87,
‘which is in suitable.proximity to the shaft
013, said bracket being intended to support
the main mechanical features of the time-lock.

- Supported by said bracket is an electromag-

..2'5

net 2, the electrical connection with which will’
be hereinafter explained, the armature 208 of

which is mounted upoan an arm 209 upon a

.- rock-shaft 210, having a hovizontal arm 211

30

35

40

45

: so'
_teeth 225, forming one member of a clutch,

projecting therefrom. :Attached to the arm
209 is a spring 219, which is adapted to hold
thearmatureaway frosxthe magnet and there-
by depress the arm 211, to which is attached
a locking-bolt 212, (better shown in Figs. 88
and 89,) adapted to.be brought into engage-
ment with one arm 213 of an elbow-lever
pivoted to the bracket at 215. The otherarm
214 of said lever is provided with a pin 216,
Figs. 86, 87, 92, aud 93, which is adapted to
engaye with ecam:faced projeetions 226 and
227, formed upon the continnously-revolving
sleeve 224, whieh is splined to the shaft 013
and adapted to move thereon longitudinally,

“The end of the lever-arm 214 is limited in its

movement by means of stationary shoulders
217 and 218, formed upon the bracket 0207, s0
that when said arm is caused to rest against
one or the other of said bankings the pin 216
causes the sleeve 224 to be shifted longitudi-

nally by engagement with one or the other of -

said cam-surfaces thereon, according to the
‘position of said lever. Formed upon the
sleeve 224 is a disk 229, which is provided with

".the counterpart of which, having the teeth

5%

€o

v5

293, is formed upon a sleeve loosely mounted

_upon the shaft 013, to whichsleeve the cam 222

is attached. The movement of the lever-arm
214, therefore, causesthe cluteh to be engaged
ordisengaged and the cam 222 to be rotated or
not, according as said lever-arm is cansed to

rest against oxe or the otherof said bankings.-

A slide 228, Figs. 86, 94, and - 97, is arranged
to move longitudinally in bearings in a sta-
tionary support and is proyided with a noteh
9::8% into which the disk 229 projects. A pro-
jection 0228 is adapted when the clutéh is
enzaged to project loosely into a groove 230;
but when said eluteh is thrown out the pro-
jection 0228, by means of a curved incline

is adapted to be.

“character-key.

[>3215]

e thay

into engagement with a shoulder and
thus to hold the cam 222 in a fixed position
a8 long as said clutch isdisengaged. Drefer-
ably inclosed in a tubular serew is a spiral
spring 220, Figs. 86 and 87, the end of which
is caused to bear against the arm 2i3 of fhe
elbow-lever, by which sdid cluteb is actuated,
and thereby, when free to do so, throw said
cluteh into engagement. The lever-arm 213
is normally locked by the bolt 212,and heuce
the cluteh is normally disengaged. The cam-
pieces 226 and 227 are so lvcated with, refer-
ence to each other that the latter follows the
former. ‘When the electric cireuit is closed

[o)

~r

75

8o

with the maguet 2 by the depression of a -

character-key, as hereinafter stated, the bolt
212 through the lever 209 211 is withdrawn,
thereby releasing the .lever 213 214. The
normal position of the lever-arm 214 and its
pin 218 is shown in Figs. 92 and 93, at which
time the bearing-face of the cam-piece 226,
upon the continuously-revolving sleeve 224,
is brought into contact.with the pin 216 dur-
ing each revolution of the sleeve, by which
action thelatter is maintained in its left-hand
position .upon the sheft 013, which prevents
the clutch from becoming engaged. Upon
the withdrawal of the locking-bolt the posi-
tion of the lever-arm 214 is reversed and the

pin 216 is moved against the banking 217, in

which position the left-hand bearing-face of
the cam-piece 226 in its revolution engages
with the pin 216, as shown in Fig. 95, and by
teason of -the lever-arm 214 being held in a
stationary position against the banking 217

the sleeve 224 is moved to the right and the

clatch engaged, thereby giving revolation to
the cam 222. By the further revolution of
the sleeve 224 the right-hand bearing-face of
the cam 227 is brought into engagement with
the pin 216, as shown in Fig. 96, thus mnoving
the lever-arm 214 back to its normal position
against the stop or banking 218, when by a
still farther revolution the right-hand bear-
ing-face of the cam-piece 226 is brought into

contact with said pin, and the latter being

rigidly held by the banking 218 the-sleeve
224 is returned to its normal position, as
shown in Figs. 92 and 93, thus disengaging
the eluteh. In the meantime, as a result of
the lever-arm 214 having been returned to

"its hormal position, the arm 213 is forced

back beneath the end of the bolt 212, which
is. beveled to permit this action, and the bolt
being actuated by the spring 219 is foreced
down behind said arm, thereby locking the
latter in place until the magnet 2 is again

85

90

95

100

105

fto

115‘
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brought into cireunit by the depression of a -

Having thus described the mechanieal con-
struction and operation of the main time-
lock and the means by which the clutch con-
trolled thereby is thrown into and out of exn-
gagement, we will now describe the connection
thereof with -the initial plungers and the

manner i which the initial and setting

130




_.plungers are actuated and the variots parts

. 547',861}' .

returned to their respective normal positions
through the revolution of said cam 222. . .
Thekeys 681, Figs,834and 218, are extended
loosely throuah a smtable keybomrd and rest
upon the. ends of counterpmsed plvoted le-

~ vers 682, having shoulders in operaiive prox-

o]

15
‘shown in said Fig.79. Inthe upperendsofsaid
" leyvers are notches adapted, whei said levers.

_ 20

imity to the ends of: a series of. parallel rods

0183, Figs. 79,-83,and 834, which rest loosely
aaamst the ends of shorb arms 186, formed

upon levars 184, loosely mounted upon a'shaft
-185, the upper ends 187 of which rest beneath

initial type-ejecting plungers 187°, arranged-

parallel to each other (see Fig. 223) and sepa-

rated laterally by means of guide-pins, as

are pushed back,to beengaged by detentsupon
the ends of springs 0187, which beat there-

on, as showh, for the purpose of holding them .

- in proper posmons when thrown back. The

25

initial plungers 187are provided with shoul-

ders adapted to engage with the ends of said
levers when the latter are thrown back suffi--
“ciently to permit said initial plungers to fall
into engagement therewith. . Areturning-bar
- 188, Figs. 79, 80, and 84, is pivotally mounted

-at the ends upon the rod 185 by means of cap-

30

. pieces 189, Fig. 80. The rod 185 extends be-
tween. and is rlgldly secured to the uprights

191 and 192, and the returning-bar 188, which

is prov1ded with a rib or ﬂange 190, also ex-

tends nearly the entire distance between said -

S u prights, or a sufficient distance to include all

35

of the levers 184, with whigh it is mtended to
be normally in contact. Extending ‘rear-

. ‘wardly from the bar 183 is a rigid arm 198,

" Figs. 81 and 84, which is beveled upon its
' end as shown, for the purpose of engaging’
‘having a_ corresponding
beveled portion, (see Fxo' 81,) the object of

40

45

w1th a spring- 199,

which 'is to insure the complete rearward
movement of the returning-bar when the-lat-

teris partially tilted through the action of any'

one of the keys, as hexelnaftel described, "As

stated, the release of the time-lock bolt 212,
* andthe consequent revolution of thé cam 2?2,'

. is caused by the depression of one or more of
“-the keys, which throws back the correspond-

5o

55

' bdek the returning-bar 188,

ing arm or arms 187 and permits the corre-
sponding initial plungers 187° to fall into en-
gagement therewith. This action alsothrows
The mechanism
which is adapted to complete these initial
movements and to return the various parts

. to their respective normal positions is ag fol-

~ ing is a lever 690, Fig.

' 6.0

.65

lows: Pivotally mounted upon a suitable bear-

groove in the cam 222. - The other end -of
said lever is connected by meansof alink 201
to awarm 200, projecting rearwardly from the

retarning- bar 188. An elongated slot in the

arm 200, as shown in dotted lines in Fig. 82,
permits the necessary lost motion to enable

. said returning-bar to “be thrown back by the

key-rods 0183, = A weight 704, adjustably se-

‘tion from-\hat of the shaft 699,
‘of the earrior 702 being greater than that of
“the carrier 700, the plunger is thereby re-

834, having a pin upon
" one end, which “is adapted to engage with a

33

cured to an arm 703, serves as a counterpoise -

to the returning-bar 188, as shown in Fig. 834,
thereby causing the pin in the link 201 to be

normally in contact with the. bottom of the-

70

slot in the arm 200. The revolution of the

tact of the part 190 with such arm or arms
187 as have been thrust. back by the action

of the key or keys, the latter is: pushed for-.

cam actuates the lever 690, thus tilting the .
returning-bar forward,and, through the con-" -

75

ward.. The initial plungers 187, being then |

in en«awement with the arms 187, are likewise
.forwarded and in tarn push’ forward eject-
ing- plnno'ers 705, having projections thereon, -
‘which are thus brought into the path of are-
“volving carrier 700, mounted upon a continu--
ously-revolving shaft 699. The type being
-ejected by said plunger into the raceway, the

plunger ic returded to its normal position by

8o

85’

means of a carrier 702 upon a shaft 701, which

is rotated continuously in an opposite direc-
The throw

turned to itSnormaI position out of the path
of movement of the forwarding:carrier. The

initial plungers are moved -back longitudi--

nally by the return of the ejecting: plunvers,
but in the meantime it is necessary'that the
rear ends thereof should be raised to. their
normal he'ght in order to avoid confliet with
the ends of the arms 187, This is aceom-

- plished as follows: A lever 695, Fig. §3%, hav-
-ing a pin upon one end adapted to engage

with a groovein the cam 222, is connected by
means of a link 696 to an arm. 697, &ttached

to a rock-shaft 691ras showhn, havmo uspend-

ing arms eonneeted ‘by means'of a cross-bar

-698 extending beneath and: transversely to

the mltlal plnngers The rotation of‘the cam

canses.the rock-shaft to be tilted, so as to lift
_the plungers to the proper helght when they:

are free to be pushed back over the arms 187,
as shown. =~
Having descrlbed the - mechameal features

of the maln,tlme-luok we will now- deseribe

the electrical features in connection’ there-
with,

of electricity should be niaintained. This

| may be accomplished by means of an ordi-
nary battery or in any well-known way; but

we prefer toemploy a dynamo therefor, which
may be mounted apon or connécted. with any
one of - the eontxnuonsly-rotahng shafts. In
Figs. 85% 192, and 226 we have shown a dy-
namo 3, 1oeated upon & shaft 30, which is
geared to theshaft 061, the latter havmv im-
parted thereto a contlnuons movement When
the- machine isin operation.

Main circuit.—In Fig. 85 we have shown a

diagram view of the various electric cireuits

and in Fig. 85” a_skeleton view of the ma-
chine and Cll‘CUltS, which latter view is in-
tended as an aid in locating the parts indi-
cated in the former. We have in said views

It is essential that a constant current:

go
95
100
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employed the numbers from 1 to 28. These

numbers have been used elsewhere, but as
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they relatetoentively different subject-matter
no confusion will result therefrom. Mounted

~upon the shaft 061 is a continuously-revolv-

ing circuit-maker 5, Figs. 79, 85, and 85"
which is in operative proximity to a brush
207, electrically connected with one pole of
the dynamo 3, but properly insulated from
the machine. The other pole of the - dynamno
is econnected with the bed of the machine,

through which and the shaft 061 the eircuit.

is. completed with the cirecuit-maker 5. It
will thus be seen that that portion of the cir-
cuit is regularly closed for a definite time
during each revolution of said shaft, and
hence any action resulting therefrom must
harmonize with the general mmovement of the
machine. It is, moreover, manifest that if
an opening elsewhere in the circuit be closed
when the contact-surface 206 of said cirenit-
maker is out of engagement with the brush
207 no action can result therefrom, but ac-
tion, if any, must be delayed until said brush
and eireuit-maker are in contaect.

-The secoundary break in the ecireunit is
adapted to be closed as follows: Attached to
and extending vearwardly from the returning-
‘bar188is an arm 193, Figs. 80, 84, 85, and 85F,
to which is attached a contact-plate 194, in-
sulated, as shown, from said arm. Said plate
forms a contact-surface and is in operative
proximity to springs 194° and 195, attached
to insulated brackets 196 and 197. When a
character-key is depressed and the returning-
bar tilted, the break in the eircuit between
the contact-springs 194 and 195 is momenta-
rily closed. Should this occur at a time when
the circuit-closér 5 is in contaet with the
brush 207, then the entire circuit, with the
dynamo 3,in which the electromagnet 2 is in-
terposed, is closed, thereby exciting said mag-
net, withdrawing the locking-bolt 212 of the
time-lock, and causing the clutehing and con-
sequent revolution of the cam 222 and the
resulting action of the various parts connected
therewith, as hercinbefore described. The

electrie circuit thus made is as follows: over

the line 1 of the dynano to the bed 4 of the
machine, thence by the bed and intermediate
parts or the line 1, as shown, for purposes of
‘illustration in the diagram, to the eireait-
‘maker §, thence through the brush 207, the
copper strip 8, bracket 197, spring 193, plate

194, spring 194% bracket 196, and line 1to the’

electromagnet 2, from whence the current, fol-
lowing the line 1, is returned to the dynamo.
Should a key be depressed when the cireuit
is broken with the cireuit-maker 5, the plate

194 will be held in contact with the contact-

springs described by means of the spring 199,
Figs. 81 and 84, until the circuit is completed

by said automatie cireuit-closer, when the.

time-lock bolt is released, and through its ae-
tion the varions mevements madeand the vari-
ous parts returned to their respective normal
positions, ready. to repeat the operation upon
the depression of the next key. It is thus
appavent - thal. whether both breaks in the
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- circuit are closed simultanecousiy or not the
final result is necessarily the same—viz., {he

releage of the time-lock bolt during said in-

terval in a given impulse of the macline, as
pernmits the resnlting movements to be com-
pleted without conflict with or injury to any
of the parts,

Auxiliary or shunl circuil for main time-
lock.—Should a key be depressed and the cir-
cuit completed at an instant of time when the
contact-surface 206 is about to separate from
the brush 207, a spasmodic impulse might-bs
given to the magnet 2, which would be iusuf-
ficient, owing to its short duration, to insuve
the release of the time-lock bolt. In order
to meet this contingency, we have provided 4
secondary or shunt circuit directly with the
dynamo and the magunet 2, which may be
closed and rendered effectual for releasing
the time-lock bolt, notwithstanding the short
duration of the contact and the consequent
| sluggish orspasmodicaction mentioned. Said

shunt cireunit is caused to be made automati-
cally as the direct result of the instantaneous
closing, as stated, of the main ecircuit, and is
as follows: Attached to but insulated from
the bracket 0207, Fige. 90 and 91, is a contact-
spring 233, also shown in Figs. 85 and 85%
which is normally separated from but in op-
erative proximity-to the lever-arm 211, so that
.aslight movement of the latter may cause the
two to be brought into contact. The arm 211
is-connected with the bed of the machine by
means of an insulated wire or other elgetrical
connection 6, as shown, while the contact-
spring is connected in like manner by means

of a wire 7 with the copper strip 8.

Itis thus apparent that when the main cir-
cuit is closed for an instant, as specified, the
“atiraction of the armature to the magnet 2
causes the lever-arm 211 to be brought into
contact with the spring 233, thereby complet-
ing the shunt-circuit as follows: from the
dynamo over ‘the line 1 to the bed 4, thence
along the line 6 to the arm 211, thence over
the spring 233 and line 7 to the copper strip 8,
and'thence over thie line 1 and intermediate

dynamo. Thisinsures a complete movement
of the armature 208 and a consequent releaso
of the time-lock bolt, rendering the action as
complete and perfect as if the cireuit were
closed by the depression of a key at the time
when the spring 207 and contact-surface 206
of the circuit-closer 5 were.in full contact.
The contact-surface 206 should be of such a
length and so adjusted as to make the circuit
only at a time when the movement of the
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connections of the wain . eircuit through the: 115
magnet 2, and again . over the line 1 to the.

120
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lever 214, Fig. 95, would not caunse a collision -

between the pin 216 on said lever and the
cam-piece 226 on the sleeve 224, = . -
Theword-shaft clutching mechanism.—The
locking mechanism which controls the time
for clutehing the word-shafe is in principle
the same as that of the main time-lock, and
the -electrical features are intended to act
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" corrjointly with thiose of said main time-lock;
: but before describing said electrical parts we

will describe the word-key mechanisms and
the means employed for clutching the word-
shaft. o ‘ '

The word-key 182,
994, is connected by means of suitable levers

. with the word-key rod 183, the rear end of

10

5

k4]

25

30

which rests against an arm 202, Figs. 79, 84,

"and 98, rigidly attached to a rock-shaft 203,

mounted in a bearing in the upright 192, as
clearly shown in Fig. 84, "Attached to the

‘arm 202 is a laterally-projecting plate 204,

against which rests the end of an arm 205,
which is rigidly attached to or connected with
the returning-bar 188, so ag to move there-
with. Rigidly attached to and extending in
different directions from the shaft 203, upon
the opposite end thereof from the arm’ 202,

are three arms 246, 247, and 248, respectively,

Figs. 69, 84, 85,and 98. Upon the end of the
arm 247-is a beveled portion having a slight

‘noteh above, into which normally rests a de-
. tent-upon the end of a spring 281.  The pur-

pose of said spring is to hold said arm nor-
mally‘in a given position, as well as to im-

part thereto a full - movement when: it has

been initially tilted through the action-of the
rod 183 upon the arm 202, when the'word-key
ig depressed, thereby in turn tilting the arms
246 and 248, the former of which initiates-the
movement of the word-shaft clutch, while the

~ latter actuates a circuit maker and breaker

35

for the purpose of making an electric circuit
in the manner hereinafter explained, for the
purposé of releasing the word-key time-lock.

- Pivotally attached to the upright 192 is an

40

" der, as shown, which rests normally above

45

arm 234, Figs. 69 and 85, which- is held in a

given normal. position by means of a spring
934%, Said arm is intended to serve as & lock
for the arm 247, and is provided with a.shoul-

the end of said arm, but-a sufficient distance
therefrom, so thata partial movement may be
imparted thereto upon the depression of the

- word-key, said partial movement being suffi

. cient to enable the arm 248 to close one break
“ in an electrie circuit, but not sufficient to on-

50

able the arm 246.to eause the clutehing of the:

word-shaft, as hereinafter explained. Upon
one side of the arm 246, at or near the end, as
showh in Fig.99,is an inclined face 249, which,

when said arm is in an abnormal position, is
adapted to engage with pins 251, Figs: 68, 69,

55

and 98, which are passed loosely through bores

" in agear-wheel 250, 5aid pins being located di-

6o
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ametricdlly opposite to each other, as shown in
Fig. 98. The length of said pins is greater
than the thickness of the gear, and when, by
the revolution of the latter, which isin en-

-gagement with a gear 0013 upon the continu-
‘ously -revolving shaft 013, they are brought
“into contact with said ineclined face 249, they
_are pushed through said gear, and, afterserv-

ing, in turn, to actuate a lever and release a

detent in the manner hereinafter explained,

are retnrned successively to their normatl po-

Figs. 76, 144, 148, and

sitions by being brought info-contact with'an
inclined surface 255, Figs. 98, 101, and 103,
formed upon a stationary bloek 252, which is
rigidly attached to the framework of the ma-
chine. It should bie borne in mnind, however,
that but one of the pins 251 is actuated as a
result of a given depression of the word-key,

The gear-wheel 250 revolves af only one-half

the speed of the gear 0013 by which it is
driven, and is connected with and imparts
continuous revolution to a gear 263, Fig. 98,

“formed upon a sleeve 262, Figs. 100 and 106,

which is preferably mounted upon a station-

ary sleeve 261, attached rigidly to the frame- .

work, and which latter sleeve in.turn forms
an end bearing for the word-shaft 266. It

35 .

8o

will thus be seen that the gears 0013 and 263,

each running at the samerate of speed, make
two revolutions, respectively; to one of the
gear 250. - The object of this construction is
to delay thestarting of the word-shaft for the
parpose of permitting the character-keys and
word-key to be depressed simultaneously, thus
saving time to the operator, who is thus en-
abléd to accomplish with one movement what
would otherwise require two.
the action of the mechanism is necessary in
order that the movements initiated by the
depression of the character-keys may be com-

pleted and the'gelected type ejected into the

raceway; also that the ‘main -and ‘auxiliary
type-drivers may be permitted to make their
full forward movements; respectively, and de-
liver the selected type before the word-comb,
which is actuated by the word-shaft, is caused
to start for the purpose of continuing the for-'
ward movement of said type. This delay is
caused mainly by the relative position of the-
pins 251 with respect to the part interided to
be actuated thereby, the location of a given '
pin being such that when moved into an op-
erative position by the interposition of the
cam-surface 249 it is necessary for -the gear
250 to complete a half-revolution before the
pin is brought intoan engaging position with
the part intended to be moved thereby, dur-
ing which time the setter-shafts will have
made a full revolution. “There is also a fur-
ther period of delay before the word-shaft is
fully elutehed, which is occasioned by the ac-

- tion of mechanism hereinafter deseribed. Im-

mediately npon the completion of said period
of delay it is essential that the word -shaft
266 should be clutehed and caused to make

one full revolution with each depression of

the word- key, but only after the lapse of
the intervening time stated, and after such’
revolution it is essential that it shouid be
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This delay in -
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suddenly arrested and retained in a given

position until required to be brought into ac-
tion again, unless it.is desirable to cause it to
make two or more successive revolations,
when the stopping mechanism is only brought
into action at the end of the last revelution,
as hereinafter specified. In order to accom-
plish these results the following mechanism
is provided: Formed upon one end of the re-

1‘3 2
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volving sleeve 262, Figs. 98, 100, and 106, is a
disk 264, which i prefcmbly mtetrral with
said slow and forms one member of acluteh,
the counterpart of which consists of a disk

5 or block 267, also shown in Fig. 107, which is
rigidly keyed to the word- shdft The one
member 264 is constantly rotated while the
other isnormally atrest. Loosely seeured by
means of suitable longitudinal guides in the

o disk 264 is a .mdiall_y movable sliding Dbolt
265, [Figs. 100,103, and 104, the body of w]nch

is flush with the inner face of the disk, while
the wedge-shaped projection 0265 is fonned
thereon, the point of which is adapted to

13 register with the outer or inner face of a
flange 278, formed upon and extending par-
tially around said disk and pointed, asshown,
attheopposite end. Theobject of said wedge-
shaped. projection is to eause said bolt, as a

20 result of its own movement while revolvmrr
with the disk 264, to be thrown, as hereinaf—
‘ter explained, into or out of an engaging po-
sition with a laterally-projecting contact-lug
271, formed upon the free cnd of a bell-crank

25 lever pivoted at 272 upon the block 267, se-
cured to the word-shaft, The free end of said
lever is located between bankings or stops
0267, Fig. 107, which serve to limit its move-
ment. The other arm 270 of said lever is
30 connected by means of a link 269 to a double-
headed piston, the rod of which extends
through a diaphragm 268, upon each side of
which are adjustable vent-holes for the es-
cape or admission of air. This device is in-

35 tended toforman air-cushion for the purpose
of relieving the sheck, which would otherwise
result fromm suddenly st:utmwor stopping the
word -shaft, while the 1'igid bankings 0267,
against which the end of the arm 271 isadapt:

40 ed to abut, renders thestarting and stopping
of said word-shaft positive. The projection
and withdrawal of the locking-bolt 265 is ae-

complished by the following means: Pivotally

mounted uponastationary stud 257, Fig. 98, is
45 acompoundlever256, hdvmqaxms‘.aqand
Figs. 68,68, 08,100, 102, and 108, the end of the
arm 258 of which lies normally in the path of
movement of the pins 251 when abnormally
projected through the gear- wheel 250 by the
go action of the cam- surfdce 219, asstated. Upon
the end of thearm 259 is a pin 260, which pro-
jects ldteldlly into such a position that when
the arm 258 is lifted by the pin 251 the pin
260 will engage and Le held within the re-
55 volving circular flange 278 and at (ke proper
time causo the ejection of the eluteh-bolt 265,
as hereinafter stated. In order that the pro-

jeetion and withdrawal of said bolt may be

positive, we provide stops 253 upon the upper

6o end of the stationary block 252, as shown in-

Figs..10L and 102, said arm being intended,
by virtue of its own gravity, to vest 1101'mz111y
agaiust the lower one of said stops. ~ The po-

sition of 'the flange 278 with relation to the

65 pins 251 is such as to enable the poiut of said
flange to pass beneath the pin 260 when the

latter is lifted, as stated, and thus hold sald?

pinin a raised position untilitis brought into

contact with the inclined surface of the pro-.

jection 0205, whiek causes the Lolt 265 to be
forced out into an engaging position with the
lag 271, whenthe word-shaft is thereby caused
to 1'0t-1te A curved projection 279, secured
to the continuously-revolving disk 264, Fig.
100, is provided for the purpose of insuring
the return of said pin 260 to its normal posi-
tion after the completion of the elutching ac-
tion. The cluteh member 267 and with it the
word-shaft is normally locked, and before the
rotation of said shaft can Le commenced itis
essential that said locking device should be
withdrawn and that automatlc means be pro-
vided for returning it in time to intercept the
lug 271 when said rotation is completed. For

these purposes we provide the following in-

stromentalities: Pivoted to a sta’tion;wy
bracket, which is rigidly attached to the frame-
worlk, is a rock-shaft 275, Figs. 68 and 98, to
which is rigidly attached an arm 274, the end
of which is in opemblvu proximity, as showa
in Fig. 98, to the path described by the lug
271 when rotated, said arm being intended
to serve as a banking or stop for said lug and
to rest normally in the Iockmg position shown
in said Pig. 98. - Likewise rigidly attached to
said roek-shaft 275 are operating-arms 270
and 277, respectively, the former.of which is
mtenued to move
engaging position upon being brought into
contact at the proper time with the projeet-
ing portion of the pivot-pin 272, Figs. 68 and
100, and the latter of which arms is intended
to cause its release. Said release is accom-
plished through the following - described
means: Pivoted to the stationary block 252,
as shown in Fig. 98, is an arn 0252, the free
end of which lies in the path of movement of
the pins 251 when in their respective abnor-
mal positions. The oppnsite end of said le-
ver is eonnected by means of a link 0253 to
a lever 0254, connectéd in turn with a spring-
actuated detent 254, .1dapted to engage with
a notched plate upon thearm 277. "The move-
ment of said arm 0252, when actuated by a
pin 251, is intended to withdraw the detent
254 in the manner hereinafter described.
The eomplete operation of said clutching
mechanism is as follows: When the t}pea
forming a complete word areset and the word-
key is dcpressed, the rod 183 is caused to bear
against the arm 202, Figa. 70 aud 98, on the
rock-shaft 203 and toimpart a suflicient move-

e said loeking-arm into its’
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ment thereto to disengage the detent of the

spring 281 from the noteh in whiehit normally

tests and cause it to 'bear upon the-inclined

surface of the end 280 of the lever 247, and
upon the withdrawal of the arni 234 by thé

and hereinafter deseribed, the continuing
pressure of the spring cduse‘s theléver 247 to
complete its full movement, whon theinelined
surface 249 is brought into the path of move-

,',]
o

125

‘action of "the magnet 00 above reférred to &

130

ment of the pins 251 Tong enongh to cause the . -
movement of one of s:ud pms mto an abnor
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mal position; but through the action herein-
before described of the arm 203, secured to

“the returning-bar 188, said lever 247 is re-
“turned to-its normal position before-the sec-

ond pin 251 is bronght into contact with the
cam-face 249, unless the word-key is again de-

pressed during the interval, as will be here-’

inafter described. Thepin 251 thusset upon

-making half a revolution engages with the

arm 258 of the compound lever.256 and lilts
it so that the end of the arm 259 is caused to
rest against the uppermost banking 253 when
the pin 260 thereon is at a height above the
path of the innersurface of the flange 273 on
the revolving disk 264, The movement of
said flange is so'timed that when the pin is
raised the pointed end of the flange is caused

. to pass beneath it, and being held by said

20

flange the - further revolution of the disk
causes the'wedge-shaped projection 0265 to
be brought into engagement with said pin,
thus thrusting out the bolt 265 in time to en-
gage the log 271, thus clutching the word-
shaft, the impact of which action is relieved
by the air-cushion described formed in the
block 267." Inthe meantime, before the com-
pletion of said clutching action, the pin 251
in its further movement is brought into con-
tact with the lever 0252, moving it sufficiently
to withdraw the detent 254 from the lower-

- most noteh, as shown in Fig. 98, when, in the
* further movement of said pin 251, it isbrought
" into engagement with the arm 277, thus push-

35

ing it down until the detent is projected into
the secondary notch.. This movement causes

" the arm 274 to be disengaged from the lug

40.

5

271, with which it is normally engaged, -as
shown in Fig. 98,1in time to enable the clutch-
ing of the word-shaft to take place, as de-
seribed, without conflict. Immediately after
this clutching action the pin 260, is, by means

‘of the curved projection 279 on the revolving

disk 264, returned to its normal position,
where it is held by the contact of the lever
with the lower banking 253 on one side and
by the outer surface of the flange 278 on the
other, in which position it makes eontact at

~tho close of one revolution of the word-shaft

50

. to its normal unclutched position.

with the outer inclined surface of the projee-
tion 0265, and thereby returns the bolt 263
In the
mezntime the pin 231, the projection of which
into its abnormal position causes these move-

. ments, being brought into eontact with the

60
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“of the word-shaft.

‘cam-surface £55, is returned to its normalin-

operative position, and the projecting portion

of the pin 272, upon the revolution of the-

block 267, being brought into engagement
with the arm 276, the stoplever 274 is thereby
caused to be moved into its normal position
in the path of the lug271,thus forining a stop
therefor and arresting the further movement
The impact of the engag-
ing parts is relieved by the air-cushion, which
enables said shaft to be suddenly started and
as suddenly arrested witliout shock or undue
wear. . :

. 8%

" Timelock mechanism for releasing the lock-
ing-arm of the word-shaft clutch—Having
described the construction and operation of
the word-shaft clutching mechanism, we wiil
now describe the electriedl time-lock mech-
anism and electrical circuits by which the
locking-arm %34, Fig. 69, is caused to be.re-
lecased. As. the depression of the word-key
serves to actuate the rod 183, Fig. 79, which,
through the arms 202 and 205 actuates the re-
tarning-bar 188, it follows that said bar must
with each depression of the word-key receive
the same movement and aid to close the same
electrieal cireuits as when the character-keys
only are depressed. .

The electrical circuits employed in connes-
tion with the time-lock of the word -shaft
mechanisms are made in different ways, ac-
cording to varying requirements and conai-
tions, which are asfollows: The-depression of
the word-key serves to actuate the three-part
lover having the arms 246 247 248, the latter
of which is provided with a spring contact
plate or brush 11, Figs. 69, 84, 85, and 854,

insulated therefrom, the ends of which rest

normally upon an iusulated contact-plate 12,

7¢
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as-shown in said figures, which plate isin .

close proximity to but separated froma simi-
lar contact-plate 10, both of which plates are
attached to but insulated from the upright
192. The electrical cireunit illustrated in
Fig. 85 is .as follows: from. the dynamo 3,
along the line 1, bed 4, and line 1 again to
the shaft 061; thence through the shaft and
circuit-maker 5; thence to the contact-spring
207; thence along the line 8 to the line 9,
which is electrically connected with the plate
10; "thence upon the contaet-spring 11 11,
when in its abnormal position, to the insu-

95
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lated plate 12, (see Fig. 85%;) thence, Fig. 85, . '

by the line 9 to the magnet 00, around- said

maguet and along the line 9 tothe main line
1 and back again thereby to the-dynamo.
The excitement of the magnet 00, caused by
the closing of said cireuit—the time of which
closing, as is obvious, is dependent upon the
rotation of the circuit-closer 5—attracts the
armature upon the arm 234, and hence actu-

“ates the latter, so that.theshoulder thereon is
‘110 longer in a position to obstruct the move-
.ment of the arm 247. “Thelatter, assuming it

to have been initially moved by the depression
of a key, is, upon the withdrawal of said arm
234, caused to move to its full limit by the

action of the spring 281 upon the inélined

faco of said arm, which causes the inclined
surface 249 of the arm 246, Fig. 98, to be
brought into engagement with onme of the.
pins 251, which pin, in turs, through the
mechanism deseribed, causes the clutching of
the word-shaft in the mannper hereinbefore

.set forth, As said cireuit is made conjointly

and simultaneously with that of the main
circuit which controls the action of the type-

11o -
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setting mechanisms, it follows that the word- -
shaft also must be actuated in harmony with

tue movement of the driving-shaft and other

=]
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contin 11611515‘-11.10\&1@ parts. Uponthe break-

ing of the eireuit, thirough the rotation of tho
eircuil-closer 3, the arm 254 is returned to its
normal locking position by the action of the
spring 234% Fig. 69, This movement is per-
mitted through the action of the returning-
bar, which at the proper time causes the re-
turn to its normal position of the three-part
lever having the arm 247,

It is obvious that the depression of the
word-key does not of itself cause the closing
of the cirenit, but merely causes a break in
one part of it to be closed, and hence it is
manifest that no aetion further than the ini-
tial action mentioned can take place except-
ing at the time when the circuit-closer isin
contact with the spring 297. It is therefore
apparent that the time of forwarding the ini-
tial plungers, as well as that of clutehing of
the word-shaft, is controlled by the ecircnit-
closer &,

Auxiliary or shunt circuit Jor word-shafi
lime-lock.~—The clutehing of the word-shaft
is subject to the same contingency as that
before deseribed in relation to the main time-
lock-—namely, the possibility that the word-
key may be actuated at an instant of time
when the eircuit is about to be broken with
the contact-spring 207,-thereby producing a
eurrent of such short duration as to ecanse a
mere spasmodie action of the armature upon
the arm 234, instead of insaring a full move-
ment therecf, This contingency is overcome
by the employment of a “shunt-cirenit” simi-
lar to that heretofore deseribed in connection
with the main circuit and the electromagnet
2. Said shant-circuit is made as follows:
from the dynamo 5 by the line 1 tothe bed
4, thence over a line 15 to an insulated eon-
tact-plate 16, Figs. 69, 85, and 854, in close
proximity to but separated from the plate 10
and also in operative proximity to a contact
spring or brush 17 18 upon the arm 234, from
which it is properly insulated. Said plate in
its normal position, as shown, is not adapted
to connect the contact-plates 10 and 165 but
by the slight backward movement of the arm
234, caused by the momentary excitement of
the magnet 00, the longer portion 17 of the
spring, which is slightly bent, so as to rest
normally upon the plate 10, is brought into
electrical contact with said plate 16, thereby
connecting the two.  The current then passes
over the contact-spring 11 11, which is then
in contact with the plates 10 and 12 to the
plate 12, thenece by the line 9 to the magnet
09, thenee over the continuation of said line
9 to the main line 1 and back to the dynamo.
Tho difference between the primary and
shunt cirenits now under consideration’is that
in the latter the current passes directly from
the bed 4 through the wire 15 and contact-
plate 17 18 to the plate 10, while in the former
said current passes through the cireuit-malker
o and wire 9 to said plate 10. ‘ :

Special shunt-circuit in connection with re
Lirning-bar mechanisms.~For the same Tea-
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sons that we provide the special eircuit just,
deseribed around tlie magnet 00 in connee-
tion with tha action of the lever-arm 254 we
also provide a special shunt-circuit arounnd
the magnet 2, in order to insure certainty in
the action of -the returning-bar mechanisms,
by which the three-part. lever, the word-key,
and connecting partsare returned to their nor.
mal positions, the eircuit also being brought
into action by the depression of the word-key.
Sald circuit is as follows: from the dynamo
to the bed 4, thence by a line 13 to the lock-
ing-arm 234, thence over a centact - spring
14 in metallic contact with the arm 234 to =
plate 014, attached to but insulated from said
upright, This last conneetion ig permitted
by reasou of the slight backward movement
of the arm 231, caused by the excitement of
the magnet 00, as a result of the passage of
the current over the primary cireunit, The
contact-spring 14 is made of sulficient length
to enable it to extend over the plate 014, as
shown, and to rest normally upon an .insu-
lated plate 013, being slightly bent at the end,
80 as not to make a metallic contact at such
tirde with the plate 014, From the plate 014
the carrent passes over the continuation of
the shunt-line 13 to the main line I, thrcugh
the electromagnet 2, and thence to the dy-
namo.

Special circult for causing lhe locking of

the returning-bar.—\When the character-keys
and word-key are depressed together, at that
instant when the cirenit-closer 5 is atiout to
move oulof contact with the spring 207, therc
is a liability that the word-key may be de-
pressed somewhat Jater than the otliers and
consequently cause a circuit to be closed
around the magnet 2, but not around the mnag-
net 00. This contingeney is provided for by
means of a special electrical cireuit and
certain automatic mechanism in connection
therewith adapted to lock the returning-bar
and thus prevent thesetting of type until the
desired movement of the word-shaft eluteh

-mechanism is completed. ‘Pivotally attached

to the upright 192 and in metallic contact
therewith is a ratchet-wheel 19, IMigs, 69 and
S5, the teeth of which are in operative prox-
imity to a pawl 20, which is pivotally attached
1o the end of the arm 247, A contact-spring
21, is also attached to said upright Lut insu-
lated therefrom, and is in turn conneeted by
means of an insulated electrical connection

with a special word-key or slide 23, Figs. 76,

83, and 144, which is intended to be used for
breaking the circuit aud thereby releasing
the returning:bar after the lalter has DLeen
locked a sufficient length of time to enable the
desired operations to Le completed.” We will
first briefly deseribe the completion of said
cireuit, after which we will give a detailed de-
seription of said special key. The eircuit is
adapted to pass through contael-springs 032,
Fig. 85, upon said special key 10 a line 22,
thence around an electromagnot, 24,

also
shown in Fig. 84 thenceby a coritinuation of
g. o4, y
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~ sides of the other end of said lever are longi-
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the line 22 to the line 1, and thence through
the dynamo tc the béd. The teeth of the
ratchet-wheel 19 are normally out of contact
with the spring 21, but are so spaced as to
cause oneto be brought into contaet there-
with whenever the.three-part lever is par-
tially moved in the manner stated, but not
when it is in either of its extreme positions.
The partial movement described, which re-
sults in closing the cirenit, canses the excite-
ment of the magnet 24, the armature of which
is attached to one end of a pivoted lever 011,
Figs. 84 and 83. Bearing against opposite

tudinally-movable pins 08 and 09, which are
actuated- longitudinally by means of spiral

-springs 07 010,indicated in dotted lines in Fig.
. 84, the latter of which is somewhat stronger

than the former and tends to hold the arma-
ture away from the magnet and the end of the
lever 011 out of the path of movement of the
arm 198 upon the returning-bar.. The at-

~ traction of the magnet, however, when ex-

23

30.

35

“eited overcomes the pressuve of the spring

010 and permits thespring 07 upon thereturn
of the arm 198 to its normal upper position

_to thrust the end of the pin 08 beneath the

arm 198 aund lock the returning-barin its nor-
mal position against the sction of the keys,
which is egaivalent to locking the keysthem-
selves, and hence seives as'a warning to the
operator. - Thiscircuit around the magnet 24,
with the consequent locking of thereturning-
bar, econtinues until itis broken by thespecial
word-key, which is constructed as follows:
The special word-key.—A metal plate 022,

- Figs. 76 and 144, is arranged to slide in any

.45.

45

suitable guides upon the side of ‘the key-

board, said plate having a hooked finger-piece-

23. A spring 030, Fig. 76;is arranged within
a suitable casing 031, which spring serves to
hold said key in a normal position. Attached
to but insulated from said plate is a contaet-

" spring 032, with which the line 221is connected.

An’ insulated contact-plate 033, connected
with the continuation of the line 22, is nor-

- mally in contact with the spring 032, Which

50

latter is maintained in the position deseribed
by means of the spring 030. -~ .. - o
The operation of said device as a whole ig

.asfollows: Assuming the character and word

- keys, respeetively, to be depres:sc at about
- the time when the circuit is broken with: the
_circuit-maker 5, but in such order. that the

_ '54_5

character-keys are actuated before and the

-word-key an insiat after the occurrence of

" said break, as hereinafter stated, the desired

‘6o
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characters: will be set, but.the word-shaft
- mechanism will not be actuated because of

thre automatic breaking of said circuit in the

manner stated. .The three-part lever, how-,

ever, will have received a partial movemeént
from the rod 183 and will have been retiirned
to its.normal position by the returning-bar
before the circuit is again closed by the eir:

‘euit-closer 5. - This partial movement of the

~ three-part lever being sufficient to cause the

39

hook-pawl 20 on the arm 247 to move the
ratchet-wheel 19 into contact with the spring
21, the ¢ireuit is thus closed with the dynamo
around the magnet 24, thereby causing the

70

movement of the lever 011 into an abnormal

position. and locking the returning-bar and
through it the keys. . ‘

We recommend that the returning-bar and
the connecting parts be so-adjusted as to re-
quire that the former be moved slightly for-
ward by the actuating-rod before the circuit
around the magnet 24 -can be completed by
the action of the ratchet-wheel 19, so that

“when the circuit'is closed around the magnet

24 it may be impossible to lock the retarning-

75

80.

bar untilit is returned to'its normal position. -
This enables the operation of the partsreceiv-

ing their initial movement from the depres-
sion of the character-keys to be completed.
Tt then remains for tlie word-shaft cluteh
mechanism to be actuated before any more
characters are set; but the 'character and
word keys being locked neither can be actu-
uated until the returning-bar is released.

This isaccomplished by withdrawing the spe-

cial word-key ¢35 againsu the action of the

spring 030, thereby breaking the electric cir- .

cuit between the dynamo
magnet 24, : :

‘Special word-key mechanism for actuating
the word-key rod.—It is obvious that when

and t_he electro--

‘the circuit is broken by actuating the special

word-key the word-key might be depressed in
the usual way, which wounld secure the desired
result and provide for the spa~ing of a word;
but a careless or inefficient operator might fail
to do it, in which casethe final result would be
the same as if the returning-bar had not beexn
locked.  In order toinsure the desired artion,

movement of the special word-key may serve
to actuate the bar 183 in thasame manner as
it would be accomplished by the depression
of the word-key itself. - The following means
are employed to accomplish this result: Rig:

‘idly attached to the plate 022, Fig. 76, is an

arm 024, which extends laterally therefrom
and is connected by means of a link 025 with
a lever 026, pivotally attached to a suitable
support, as shown, the free end of sgid- lever
being in operstive proximity to a shoulder
027 upon the ba: 183. The withdrawal of
said special word-key actuates the lever 026

_and thereby moves the bar 183 in the same

manner as would the depression of the word-
kéy. This construction is obviously a sure
safeguard against errors on the part of the
operator who, being warned by the locking of
the keys that he has failed to-depress the
word-Key in proper time and being unable to
proceed further until the keys are unlocked,
is compelled to actuate the special key, which
in effect performs the double function of un-
locking the returning-bar-and initiating the
action of the word-clutch mechanism. i
In the normal operation of the word-key
mechanism the partial movementof the three-
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partleveralways completesthe cireuib around
the magnet 24 through the ratchet-wheel 19
but upon' the full movement of said lever the

atchet-wheel is moved far enough to again
break the circuit with the contact-spring 21,
which action, occurring before the returning-
bar is returned to its normal position, the
locking thereof is prevented.

Automatic locl Jor word key bar.—We pre-
fet to make the word-key rod 183 in two parts,
as shown in Fig. 76, in order that the vear por-
tion may be actuated by the special word-key
without actuating what we term the “ escape-
ment mechanism,” hereinafter deseribed,
which is in operative connection with the for-

. ward portion of said word-key rod. It is de-

sirable, therefore, to cause said forward por-
tion to be automancally locked wheneverthe
special word-key is actuated. This is ‘ac-
complished by means of a cam-shaped plate
028, indicated in dotted linesin Fig 76, which

cam is in operative connection with a notch
formed in a bLolt 029, which is adapted to be
thrust into enrrarremenr with the forward por-
tion of said 1'0(1 183 when the special key is
actuated by the operator. Saidspecial key is
-returned to its normal position by the action
of the spring 030, which action causes the
other parts Connectcd with said key to be
likewise returned.

The line-fey and line-shaft dw’ch me(,haw
ism.—There are ecertain electrical cireuits
ard locking mechanisins in connection with
theline-key and its ecoacting mechanisms, the
description of which will be deferred until
after the description of the line-key and line-
shaft elateh, which isas follows: The line-key
is preferably placed upon the front of the key-
board and consists of a flat bar 370, Figs. 834
and 144, which is attached to arms rigidly se-
cured to a rock-shaft 871, having a depend-
ing arm 374 at the left-hand end, which is at-
tached to the line-key rod 235. Said line-key
rod is arranged to slide in suitable bearings

“upon the side of the keyboard, and is actu-

ated and caused to move out of its normal
position by the rearward pressure of the
thumb of the operator upon said line-key. - A
shoulder 375, Figs. 151 and 151%, upon the line-
key rod, is in engagement with an arm 3876 of

- an elbow-shaped tripping lever, the arm 377

- un
e
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"hand end of a rock-shaft 3

of which is provided with a hook-cateh, as
shown, adapted to engage with a bent lever-
arm 378, mounted, in tarn, upon the right-
79, Figs. 144, 151,
152, 153, 159, and 227, mounted in bearings
attached to the frame. The movement of
said line-key rod, when the keyis actuated,
is against the pressure of a spring 380, which
tends to move said lever-cateh and to cause
it to engage with and lock the arm 578 in the
position shown in Fig. 151 against the press-
ure of a spring at the end of a train of mech-
wnism, which is intended at the proper time
to cause the cluteching of the line-shaft, as
hereinafter described.

* The rock-shaft 379 is extended along the

front of the machine, as shown in Fig. 159,
and is provided with a rigid arm 402 tho\end
of which is connected by means of " rod or

link 403 {better shown in Fig. 154 to an arm,

404, attached to one end of a short rock-shaft
rigidly sapported in a suitable bearing, to the
othér end of which rock-shaft is attached a
similararm404%  Saidlatter armisconnected
by means of a link or rod 405 to an arm 400,

cattached.to a rock-shaft, mounted in a bear-

ing formed in an upnnhb bracket 419, upon
the other end of which rock-shaft is an arm
407, the end of whicli is provided with an in-
clmed face or cara and is in ¢lose proximity

to the end of a revoluble cam 136, mounted,
~upon the word-shaft 200.

* A pin 408, indi-
cated in dotted lines in Figs. 153 and 159, re-
spectively, is arranged loosely and parallel
with the word-shaft in a bore formed in the
cam 156. Said pin is made longer than the
cam, 80 as to project from one or theotherend
thereof, according as itisactuated by the eam-
face upon the end of the arm 407 or by a like
cam-face upon the eund of an arm 408 which
arm is rigidly attached to the upright 419.

The cam-surface upon said latter arm tends

tothrow said pin into its normal position, so
that its end is caused to project from the
right-hand end of the cam 156, and as the arm
407 is normally out of the path of movement
of said pin the position of the latter is only
clianged as a result of actuating theline-key.
The arm 407 is held in its normal non-opera-
tive position against the pressure of a spring
409, Fig. 59, which tends to throw it into po-
sition to engage said pin 408 whenever the
spring-cateh 377, Iig. 151, is released and the
lever-378 is free to act, as hereinafter stated,
it being understood that said lever is thrown
into its abnormal position through the action
of said spring 409, communicate: U through the
intermediate p.trts deseribed. The line-shatt
424 is supported at its left-hand end in any
suitable bearing and at its right in a sleeve
422, Figs. 158, 159, and 160, whieh, in turn, is
loosely sustained in a bearing in an upright
bracket 419 rigidly attached to the frame.
Said sleeveisadapted to rotate independently
of the shaft 424, and is provided with a pinion
421 keyed thereto, which meshes into an in-
termediate. gear 0421, Figs. 153 and 159, in
engagement with a gear upon the continu-
ously-revolving shaft 061. Thus the sleeve
422 is caused to rotate continuously when the
machine is in operation, and by means of a
suitable cluteh is adapted to actnate the line-
shaft, as hereinafter deseribed. Rigidly
keyed to the line-shaft 424 is a disk 413, Figs.
155, 156, 158, 159, and 160, which forms the
secondary member of -a cluteh, of whieh the
sleeve 422 ig the first. Arranged within a ra-
dial notch or recess cut inwardly from the
periphery of the disk 413 isa block 414, which
is narrower than said recess and is capable of
a forward or backward movement therein in
the plane of the disk. Saidblock is previded
with eylindrical end pieces, as indicated in
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dotted lines in® Fig. 153 and in full linesin

Fig: 146, Said ey lmducal end pieces are fit-

_ted in bores formed in said disk, indicated in

dotted lines in Fig. 158, and one of which is
shown in Fig. 147.. 'Sai_d bores, respectively,
are closed with plugs 420, having air-vents
therein; the size of which is adapted to be
regulated by means of screws. The cylin-

drlcal pieces are adapted to Dbe moved longi-
tudinally in the boresin whichthey are ﬁtted

said vents being intended to form alr—cush-
ions at the respective ends to modify said lon-
gitudinal movement.: A notch (shown in Fig.

146) is formed in said block for the reception -

of a bolt 416, which is intended to move radi-
ally from the shaft 424. Oneortheotherend
of said bolt is adapted to project beyond the
corresponding face of the block 414, and

. when.said bolt is in its normal position it pro-

20

jects beyond the perlphery of the disk 413;as
shown in Fig. 158. - A pin 417 (better shown
in Fig,156) is caused to project from the face

- of the bolt 416 into agroove 418, formed ina

s

stationary cam npon the face of the upright
419, whieh is adJacent to that of the disk 413..
._Sa1d cam is shown in detail in Fig. 145, A

" rise 418" in-gaid groove is adapied to. engage
- the pin 417 and hft said bolt into its normal

30

" .arrest the movementof the shaft 424, ashere- .
“inafter stated. The inner end of sa,ld bolt is

" position, as: shown in Fig. 153. Said bolt,

when in its. normal posmon, is adapted tobe
engaged - by:a stop 425, which is adapted to

-, adapted, when in its abnormal’ posmon;to

35

40

45

engage With cluteh-teeth 423, (Indicated in
dotted lines in’Fig. 153, 158, and shown in
fulllines in Fig. 160.) The clutchmg position

‘of  said bolt is indicated in Fig. 158." A sec-
.ondary bolt 0420 is arranged in said disk 413
diametrically opposite, or nearly so, to the

bolt 416, and adapted to be abnormally en-
gaged. by one of the teeth 423. A laterally-
plo,]eetmrr pin upon said bolt 0420 isarranged
to engage with a groove 0419 in said statlon‘
ary eam.

The objeet of the.bolt 0420 is to continue

the engagement of the shaft 424 an instant

- longer 4fter the release of the bolt 416, and

50

thus rotate the disk until the bolt 416 is in
engagement with the stop 425.and free to be

.again moved.intc an- abnormal or clutehing

55
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posmon in the manner hereinafter stated.

For the purpose of throwing the bolt 416
-into a locking position the following mechan-

ism is provided: Pivoted at411%to the bracket
419 is an arm 411, having a foot or bearing-

surface 412 upon the free end -thereof, whlch-

is adapted to engage the bolt 416 and to rest
thereon, as shown in Fig. 153, when said bols
is in its normal position. A cam 410 is-at-
tached to or formed upon said arm, which.cam
is in the path of movement of and adapted to

“Dbe actuated by the pin 408 when the latter is
nioved into its abnormal position as a result
of the actuation of theline-key. A pawl0425,

- Fig. 153, is attached to.the bracket 419 and

fulamecl io engpm mth *’atchet teoth upen

‘shaft,

the periphery.of the disk 413 to plevent a
backward movement thereof. -

For the purpose of returning the lever- -arm
378 to its normal position agamqt the action

41
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of thespring 409 we provide the following de-

vice: Upon the periphery of the disk 413 is
formed .a cam- shaped projection 0413, adapt-
ed to engage with one arm of an elbow—lever
0114, plvoted to a statiomary support, the
other arm of which is attached to the rod 405.
The éngagement of said cam with said lever
serves to move said rod in an opposite diree-
tion from that in which it is actuated through
the movement of the line-key.

-Mechanism Jor actuating the word- shaft by
the line-key.—It is important that the word
and 'line shafts shonld operate in harmony,
and as the latter receives its movement
through the action of the former it is mani-
fest that provision should be made for initiat-
ing the movement of the word-shaft as a re-
sult of the movement of the line-key. - More-
over, it is obvious that, while the movement
of the line-key should serve to actuate the
word -shaft clateh, the word-key should be
free to be actoated 1ndependently of the line-
key or line key mechanisms.

We are enabled to accomphéh said results '

through the following means: Rigidly se-
cured to the rock- shafb 371, Figs. 148 and 152,
is a lever 372, to the upper end of which the
line-key 370 is attached. ‘Conneeted to the
lower end of said lever is a bar 873, which is

-extended rearwardly and provi‘dved with an

elongated slot O into which is loosely inserted
an arm 389, Fig. 148, of a three-part lever piv-
otally attached to a statlonary support.  One

arm 390 of said lever is in engagement with

the word-key rod 183, while the third arm is
80 connected with the word-key 182 as to be
moved by it in aleft-hand direction. By rea-
son of the elongated slot O it is apparent that
the word-key may be depressed without caus-
ing any movement of the bar 873; but when
the line-key is actuated said bar is drawn
back and the line and word key rods are

-moved simultaneously.

The operation of the line- cluteh -mechan-
ism is-as follows: As the operator pushes
against the line-key, the bar 373 is drawn

3
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back, thus actuating the.word-key rod as

sta.ted and causing the clutching of the word-
blmuxtaneously, the line-key rod 235
is drawn back against the action ofthe spring

120

380, Fig. 151; thus releasing the hook-catch
377 and assuming the lever-arm 378 to be -

then free to act, as a result of the favorable
position of the“e%capemeni holt,” hereinafter
described, but the special momfyme' action of
which need not now be taken iiito account, per-
mitting the -rock-shaft 379 to be tilted, and
ther eby, through the movement of the arm 402,
bar 403, arms 401 4049, rod 405, and arm 400,

per mtttm r also the arm 407, as a result of the

action of the spring 408, to bethrown mto an
operative poswon By this latter movement
the cam-gurfaeo on the lever is br oughy intg
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engagement with the end of the pin 408 in
the cam 156 on the word-shaft, thereby pro-
jecting the pin from the opposite end of the
cam, the rotation of which cam has been
caused through the initial movement im-
parted to the word- -key rod. In the further
revolution of the word-shaft the pin 408 is
Dbrought into engagement with the ecam 410
upon the arm 411 thexeb) depressing said
arm, and with it the bolt416. The latter be-
ing lhus brought into engagement with one
of the elutch-teeth 423 of the countinuously-
revolving sleeve 422, the disk 413 and line-
shaft 424 are caused to rotate,
being in engagement with'the groove 418, said
bolt is, by means of said groove, held in an
engaging position with the cluteh-tooth 423
until the completion of.one revolution of the
line-shaft, when said pin 417, being brought

into contaet with the rise 418 in the groove,
Fig. 145, the bolt 416 is thrown out of engage-

ment with the elatch-tooth 423 and into en-
gagement with the stop 425. A detent 415,

Fig. 156, arranged within one of the eylindri-

ca.l par ts of che block 414, is caused, by means
of a suitable spring, as mdlcated to engage
with one or the other of two notches in the
bolt 416 and thus hold said- bolt temporarily
in one or the other of its extreme positions,
The groove 0419, Ifig. 145,1s so arranged as

to hold the bolt 0420 in engagement with the
clatch-tooth 423 during most of the revoli-:

tion of the line-shaft and to maintain such
engagement an instant after the release of the
bolt 416, by which action the latter bolt is
positively carried beyond the point of disen-
gagement and into a position to be depressed
by the foot on the arm 411 when the line-key
is again actuated, this position being insured
by the pawl 0425 and the ratchet upon said
disk with whieh it'is cansed to engage. Dur-
ing the revolution of said disk the cam 0413
is vbronght into contact with the arin 0414,
Fig. 153, thus through the intermediate mech-
anism positively returning the lever-arm 378
to its normal position against the action of
the spring 409 into enyagrement with the hook-

~eateh 377, the end of which rides up upon an.

inelined tdeo, as shown, upon said level-arm,
Figs. 151 and 1514, into a locking position.,
“Tho pin 408 is also returned to lts normal
positicn by the action. of the cam upon the
stationary arra 408",

FFrom the foregoing it will be understood
that the actuation of the line-key first canses
the starting of the word-shaft, and that the
latter befoxe the completion of its revolution
causes the clutching of the line-shaft, each
shaft, as a result of the actuatien of the line-
key, making but a single revolution, at the
end of which it is brought to'rest. The word-
shaft, however, is under special ecireum-

. stances capalle of making oneé or even more

65

thanone wvoluhon after theactuatlon of the
line-key and before the commeéncement of the

- particular revolution of the word-shaft which
“results from said actuation of the line-key,

to the auxiliary driver.

The pin 417,

547,861

the purpose and manner of which intermedi-
ate revolutions will be hereinafter described.

The escapement mechanism.—As has heen
before explained, the revolution of the word-
shaft is delayed in order that the type set out
by the setter mechanisms may be delivered
To accomplish this
about two revolutions of the settor-shafts are
provided for before the word-shaft is started.
Thijs delay enables the operator to depress
the word-key three tines in quick succession

before the completion of the first of the three.

revolutions which may be iagitiated thercby,
and hence, as the pin 260, Fig. 160, after be-
ing forced out intg its normal position by the
cam 279, is- as a result of ‘the second depres-
sion of the word-key again returned to itsab-
normal position before the advance of the
flange 278, the word-shaft does not become un-
clutched, but continues to revolve. Thisrapid
successive depression of the word-key is often
necessary inorder to utilize the full capacity of
the machine,owingto the frequent.occurrence
of successive short words—sueh, for example,
as “and,” “in,” “the,”—each of which words
may beset by a single movement of the opera-
tor, who simultaneously depresses the word
aud character keys therewith, Suchrapidini-
tial action would, unless special means were
provided to prevent, cause the starting of the
line-shaft too soon—that is, instead of being
caused tostart by that revolution of the word-
shaft.which results frown the actuoation of the
line-key, it would be started by one of thein-
termediate revolutionsbeforereferred to. As
a result of this premature action, time would
not be allowed for the completion of the result-
ant movements —such, for example, as the
measurement of the words and the presenta-
tion of the successive combination - plates
therefor in suecessive order—and there would

be therefore a conflict of mechanism, the

wrong combination-plate would be presented,
and theline would not be justified. Itis mani-
fest, therefoie, that some automatic means
should be provided for preventing this prema-
ture clutching of the line-shaft. 'We accom-
plish this result preferably by delaying the ac-
tion of the line-key mechanisms by means of
what we term an “escapement mechanism,”
the objectof which isto prevent the movement
of the lever-arm 378 consequent upon actuat-
ing the line-key until the intermediate revo-
lutions before referred to of the word-shaft
havebeen completed. Said escapement mech-
anism consists, mainly, in a sliding bolt ar-

ranged at right angles to the axis of the word- -

key rod and provided with a noteh which is
normally in the path of movement of the le-

-ver 378. 'When said notch is in the position

specified, said lever-arm when released is free
to move to its full extent and to thus cause
the clutching of the line-shaft; butinasmuch
as said bolt is moved abnormally one step
with each depression of the word-key and re-

‘turned one step with each resultant move:

ment of the‘ word-comb it follows thaf if the
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word-key isdepressed two or more times in

quick suceéssion said bolt will remain in an

abnormal position until two or more-revola-

tions of the word-shaft are completed to re- |
turn it, and hence, notwithstanding the move- |
ment of the line-key, the clutching of the line--

~ shaft cannot oceur until the completion of the

Ic

necessary movements of the word-shaft. .The
means which we prefer to employ for carrying
out said principle are as follows: Attached
to the word-key rod 183 is a plate 382, Figs. 76,
77, 78,148,149, and 150, upon which is pivoted

_two pawls 383 and 0383, respectively, which

5.

are held in normal positions, respectively,
as shown, against suitable stops, which pre-
vent them from being brought closer together,

" while they are free to be moved: farther apart

20

30

" and the pawls 383 and 0383 are placed at such }:

-ig reciprocated the tooth of one pawl enters.
into-engagement with the ratchet-teeth upon.

40

against the action of the springs 886, which

hold them against said stops.- Supported hori-
zontally in suitable guides beneath the plate
382 and arranged transversely thereto is.a

. bolt 385, which we termthe “escapement-
. bolt.” series of
ratchet-teeth 885° upon opposite sides-there-

Said bolt is provided with a series of

of, which are in operative proximity to and

adapted to be engaged: by said pawls. The.

pawls normally prevent the bolt from being

moved in a right-hand direction; but when.
said bolt is impelled in an opposite direction
against theaction of thespring 888, Fig. 76,the |

springs 386 yield and permit said pawlsto slip

overtheratchet-teeth. The ratchet-teoth 385%|
upon one side of the bar are in advance of
- those upon the other tothe extent of one-half

the distance between the points of the teeth,

n distance from each other that asthe bar 183

that side just previous to the escape of the

tooth'of the other pawl from the teeth with-
“which it is. adapted to engage, -Inasmuch,
‘therefore, as the spring 388 tends constantly

_“to push the escapement-bolt to the right; it is

obvious that if the bar 183 be. reciprocated
the escapement-bolt will be caused to move

step by stép the distance of one-half-a notch

- with each backward-and-forward movement

- 50

of the word-key bar, thus moving the notch
391 the extent of the length of one of the

‘notehes 885° to the right of its normal posi-

. tion.” ‘When the lever-arm 378, therefore, is
. released from its engagement with the catch
377 by tlie movement of the line-key, it can-

55
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not act beedause of the interposition of the es-.

capement-bolt, as shown in Fig. 150; but 2
sufficient movement is permitted to prevent
the hook:catch from re-engaging when the
line-key is released, and when the escape-
inent-bolt is drawn back, as hereinafter de-
soribed, so that the noteh 391 therein ‘is.in
its normal position opposite to the lever-arm
378, the latter is free to enter the noteh, and
thus, throngh the intermediate mechanism
deseribed, to cause the ciutehing of the line-

" shaft. When the line-key is actuated, the

‘line-shaft, as hereinafter stated, is elutched.

48

by that revolution of the- word-shaft which

 results from the actuation of the line-key..
It is important, therefore, that the bolt 885

should be allowed to move to the right by the
action of the escapement mechanism. only

7o

when/the word-key is depressed, and not when -

the line-key is actuated; otherwise, as the bolt

would . be returned to its normal position by

‘means of that revolution of the word-shaft.

with whieh it is intended to_cluteh the line-
shaft, said bolt would not be returnedin time
and the line-sbaft would not be clutched.
To prevent, therefore, the action of the es-
capement mechanism when the line-key i
actuated, we provide the following device:
Rigidly attached to the ling-key rod 235 isan.
arm 235’, Figs. 148, 149, and 150, having a de-
tent thereon; as shown; which, when said rod
is pulled forward, is adapted to engage with

ratchet-teeth 235% upon the rear side of the

escapement-bolt, but is normally out of en-

‘gagement therewith. Said detent is so ad-

justed as to hold said escapement-bolt until

the pawl 383 is returned by the word-key rod
into engagement with the same ratchet-tooth
from which it was disengaged by the rearward
movement of the word-key rod. By the in-

tervention,-therefore, of said detent it is ob-

be permitted to move to the right when the
line-key is actuated, and consequently said
bolt will be- returned to its normal position’
in time to permit the lever-arm 378 to move
to the rear and accomplish the clutching of
the line-shaft, as before described.

In Figs. 161 to 163, inclusive, we have
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‘vious that the escapément-bolt 385 will not

e

shown the special means employed by us for

‘returning the escapement-bolt to its normal

position. Formed upon the upper side of the
escapement-bolt 385 are ratehet-teoth 387,
adapted to be engaged by a pawl 399, which
is pivotally attached to one arm of an elbow-
lever 396, having a spring-actuated pin 400,
the end of which is arranged to bear apon

‘said pawl, so as to thrust the detent thereof

into engagement with said ratchet-teeth 387,
Said elbow-lever is pivoted upon a stationary

support,-as shown, and the other arm thereof

is in operative conneection with one end of
a lever 395, Said lever is pivoted to the
frame and the other end is connected by
means of & link 394 to a slidipg bolt 393, ar-
ranged in vertical guides, the upper end of

“which bolt is preferably beveled, as indicated.

A block. 391° Fig. 161, is rigidly attached to
the word-comb, said block being provided on
its upper -end Wwith a rearwardly-projecting
part, on the under side of which partis formed

-the cam-surface 892, (indicated in dotted

lines;) which is in engagement with the up-
per end of the vertical bar 393. A spring
0395, acting upon. the lever 393, serves to re-
tain the parts in their.réspeetive normal po-

.sitions, as shown in said IMig. 161, When in
said position, the free end of the pawl 399

rests upon the‘inclined face 385’ of a station-
ary block 401, through which the escapement-
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bolt is passed and which serves as a bearing
therefor.
pawl is out of cngagemeut with the ratchet-

tecth 887, and said escapement bolt is free to
movo to the right when perwmitted to do so,
as hercinbefore deseribed. With edch for-
ward movement of the word-comb the bar 393
“is depressed against the action of the spring
0395 by the cam 392, This movement is com-
municated through the levers 335 396 to the
pawl 399, which, being thereby advanced to-
ward the left, rides off from the incline 385’
and engages wilh one of the ratchet-teeth
887. The continued backward movement of
said pawl forces the escapement-bolt to the

- left against the pressure of the spring 388 a

20

distance of one noteh, and until the pawl 383,
Fig. 148,18 brought into engagement with the
next succeeding ratchet-tooth in proximity
thereto. Thus it will be seen that with each
depression of the word-key the esecapement-
bolt is moved to the right one notch and re-

" turned one notch with each resultipg move-

25

39

ment ‘of the word-comb. It follows, there-
“fore, that if the word-key is depressed once
immediately before the actuation of theline-
key the escapement-bolt will be returned to
its normal position in time to permit the. ne-
cessary action of the line-kéy mechanism im-
mediately after withoutcausing any conflict,
and if the word-key is depressed twice or

. more in quick succession immediately before

theactuation of theline-key. the escapement-

" bolt will be moved a corresponding namber

35

of notches to the right, and hence cannot be

. retnrned until the word-shaft is rotated a like

number of times. By means of such escape-
ment mechanisn the operator is not only en-

- able to actuated the character, word, and line

40
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keys to the full limit of his speed, but is in-
sured ‘against causing erroneous justification
or conflict of mechanisms.

Electrical safety-lock mechamsm Sfor lock-
ing the keys upon actuating the line-key.—For
the purpose of preventing conflict between
the setting and line’key mechanisms, it is im-

portant that the action of the former should

be automatically arrested during the opera-
tion of the latter. - We are enabled to accom-
plish this result by means of an electrome-
chanical safety-lock, which forms a part of
and is adapted to coact with the electrical
system hereinbefore deseribed. - Pivotally at-

Ltaehed to-the line-key rod 235, Figs. 213 and

214, is a spring-actuated pawl 236, having a

detent thereon; which is adapted to engage-
-with a latchet-wheel 237° which is mounted

“upon a stud attached to the side or frame-

6o
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work of the keyboard as cleax‘ly shown in
Fig. 14~ A retaining- -pawl 238 is adapted io
hold said ratchet- wheel in a given position
when actuated. Attachedto the ratchet-wheel
237% so0 as to rotate therewith, but insulated

therefrom and from the stud npon which they

are pivoted, is an eleetrical contact-wheel 237,

When resting upon said face, t}w ]

-tact-wheel.

thereby permitting the lever :

44 _ ' 547,861

thoe teeth oo which are in permanent metallie
contact with a spring 239, which is ‘attached
to the frame by means of a suitable block
properly insulated therefrom. A second con-
tact-spring 240 -is also attached to and insu-
lated from said frame, but is so adjusted as
to be normally out of contact with the teeth
of the contact-wheel 237,  Said springs are
electrically connected with thedynamo 3, Fig,
85, and with the electromagnet 24, I«ws SL
and 85, by means of any suitable electucal
conneemon Arranged upon the side of the
keyboard is a hou.aontal bar 0238, Fig. 213,
one end of which is supported upon a stud
passm" through a-slot in said bar, while the
other is plvotally seeured,; as shown, to the
end of the lever-arm 378, so that as the latter
is actuated said bar is Laused to he thereby

-Teciprocated. A spring-actuated pawl 02392 is

attached to the bar 0238 which pawlis adapted
to engage with the ratchet-wheel 2379 for the
purpose hereinafter stated. The operation
of said device is as follows: When the line-
key is actuated by the operator and the line-
key rod 235 is thereby drawn toward the front

of the keyboard, the pawl 236 rotates the

wheel 237° a sufficient distance so'that the
spring 240 is brought into contact with a tooth
upon the contact-wheel 237; and, as thespring
239 is also in contaet with a tobth upon the
opposite side, the electric circuit is closed
with the dynamo 3, Fig. 85, and so remains
until released, as hereinafter described, upon
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the completion of the movement of said line- '

shaft mechanism. As the ratchet-wheel 2370
is held against backward movement by the
retaining-pawl 238, the return of the line-key
rod and .pawl 236 to their respective normal
positions does not serve to displace said con-
The electric eircuit -adapted to
be closed by the action of said wheel is as fol-
lows: From the dynawmo 3, Fig. 85, to the bed,

‘thence over a suitable conductor 25 to the
spring 239, thence through the contact-wheel

to the spring 240, thence over the line 25 to
the magnet 24, and finally around said magnet
and back to the dynamo. This action serves
to.lock the returning-bar 188,and thereby the
charaoter and word keys, until-the circuit is
broken by the movement of the wheel 237;
which is aceomphshed as follows: When the
line-key is actuated, the catch 877 i3 released,
378 to be thlown
back, as before described. The latter carries
with it the bar 0238-a sufficient distance to
enable the pawl 0239 to engage with the next
succeeding tooth of the mtchef—wheel 2370,

When the lever 378 is positively returned

100

108

res

120

to its normal position in the manner herein- .

before described during the revolation of the
line shaft, it moves the bar 0238 toward the
front of the keyboard, and- through the ac-

‘tion of .the pawl 0239 rotates the wheel 237°,

and with it-the contact-wheel 237, a sufficient
distance to separate the spring 240 from the
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tooth with whick it was encrafved thereby'
- breaking the electrical cu‘cmt and releasmfr,

the returmn g-bar.

Electrical s safety lock in connectton with the.

measuring-slide.~In order to prevent & con-
flict of parts when the measaring-slide hasg
reached the limit of ‘safety durmv the oper-

“ation of setting type, we provule an eleectro-

. ‘mechanieal safety loek for temporarily loek-
10
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.combination-plates are set.

ing the charaeter-ke) 8. Attachedtothebeam |
101 Fig. 110, is a contact-spring 241, which is.
msulated from said beam, as shown and con-
nected by means of any suitable electrical
connection with the electromagnet 24 and
dynamo 3, as indicated in dmmam in Fig. 85.

Upon the ‘measuring-slide 287 is foxmed a
contact-shoulder, (mdleated in said last-men-
tioned figure,) which is adapted to engage
with said spring when said measuring- shde
has roa_ched the limit of safety in its move-
1ent,

The eléctrical cirenit is as follows: From
the dynamo 3 to the bed. 4, thence by theline |
26 to the measuring-slide, and from thelatter,
when in contact Wlth the spring 241, to, the
line 27, thencearound the magnet 24 and back
to the d) namo, thus locking the keys in the
manner hersinbefore desembed and prevent-

. ing the setting of type.

Speczal line-key mechanism and electrical
safety-lockin connectionwith the combination-
plates and other:parts.—1It is obvious that
when the maximum number of words have
been set for which combination-plates have
been provided the. further setling of type,
as well as the depression of the, ‘word- -key,
should.be prevented until the box of combi-

‘nation- plates is returned to its normal posi--

tion. 1t is also obvious that the action of the
line-key should be withheld until the mini-
mum number of words provided for on the
We are enabled
to accomplish these results by the foilowing
means: Pivoted upon the side of the key-
board is' an arm 243, Figs. 144 and 213, the
free end of which is in contact with a stud
upon the lower end of a vertical slide 0244,
which is fitted in snitable guides adapted to
permit an upward movement thereof. A
spring secured to the arm 243, as shown,
serves to press said arm downwardly, and
with it the slide 0244, Said slideis provided
with a series of ratehet-teeth, as shown, which
are in operative proximity to pawl 663, piv-
oted upon one arm of an elbow-lever 662,
which in turn is pivoted to the frame. Said

pawl is provided with a detentadapted to en-

gage the .teeth upon said vertical slide and
with a spring to press said detent into propet
engagement therewith. A refaining-pawl
664 is also provided with a dstent, which is
likewise held in engagement withsaid ratchet
by means of a suitable spring. The other
arm of said elbow-lever 662 is connected with
the word-key bar 183 by means of a’'stud, as
clearly shown in Fig, 215, .The ends of the
pawls 663 and 664, respectlve]y, project into

notches forrned in-the end of the bar 0238,
héreinbefore described, which bar is adapued
when moved, in the ma.nnex hereinafter spem-
fied, to release said pawls. The slide 0244 is
prov1ded with a projection 606, which, when

.engagenient with a notch formed on the line-

Fw 213 and shown in full lines'in Fig. 215%

0243, which is adapted td engage with an insu-
lated plate 244.  Said springand conitact-plate
-are each properly insulated and are con nected
by medns of suitable electrical connections’

Interposed in said cmcmt is a special key 245,
Figs. 85 and 144, which we term the “special
‘line-key.” Lnlarved detail views of said spée-,
cial line-key 245 are shown in Figs. 216 and
'217. " Said key consists of a flat bar arranged
“to slide horizontally on suitable guides and
provided with & hook at the end adapted to

be actuated by the finger of ‘the opérator, as"

shown.. A dependmo ponectlon 667 upon
said key is in contact with & spring’ 673, ar-

pressure against the part 667 to hiold said key
ina normal position,
668 is also. formed upon said key, ‘which iy
provided with a yoke; as’ ‘shown; arranged to

thus to be brought into” enﬂawement with:a
collar 676, loosely ad3usted upon ‘the latter,
Oné end of said collar is in engagboment with
a spring 675, inclosed within ‘a eylmder 674;

otherend of said collar bears normally against
a stop-pin on the line-key rod; as shown.
A contact-spring’ 669, ‘attached to -saild’ key
and insulated therefrom, is'adapted to bear
against ‘and fo normally connect ‘two insu-
1a,ted plates 670 and 671, attached to the side
of the Kkeyboard,” Said’ plates, respectwely,
are electrically connected in any well:known
way to the dynamo and electromagnet 24, as

employed in connection with said ¢ireuit mak-
‘ing and breaking devices of the specialline-
key and other: mechanlsm is asfollows: From
the dynamo to the bed by the line I, thence
by the line 28'to the contact-spring 0243 and
plate 244, when in contaet, to the special line-
key 245, the contaet-spring of which, asstated,
nomnally connects the two contact- pla.tes and
closes the cireuit at this point, as shown in

‘the slide 0244 is in its normal’ posmon is in-

'key rod 235, as indicated in dotted lines in

“An upward pro,]eetmn '

- partially enibrace the line-key rod 235 and v

4

7¢

Attached to the arm 243 isa eonfaet spmnv -

with the electromagnet 24 and the dynaino 3. -

ranged in a cylinder 672, which is adapted by o

100

attached rigidly to said line-key:rod. The o

101

hereinafter described. - The electneal cu‘eult T

3 3

120

Figs. 85 and 216, thence over the lime 28 to the -

eleetromacnet 24 and thence back to the
dynamo. .

The mechanism descrlbed above inconnec-
tion with Figs. 85, 144, 213, 214, 216, and 217
is adapted to act as a safety—lock to prevent
a further movement of the combination-
plates when they have reached their upward
limit, by preventing the word-Key from being
aotuated to lock the keys and prevent a far-
ther settmw of type after the maximum num-
ber of Wordsvprovided forinthe machine have
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been set, and to léck the line-key until as
many words are set as are provided for upon
the first combination-plate, so that the ma-
chine can in no event fail to provide the
proper spacing. ,

The gperation of said mechanisms in the
order of their respective functions is as fol-
lows: With each depression of the word-key
the lever 662, and with it the pawl 663, is
actuated, thus raising the slide 0244 one
notch. The arm 243, being in contact with
thoe stud 661 upon said slide, is dctuated ac-
cordingly. The contact-spring 0243 is so ad-
justed with reference to the contact-plate 244
and tho notches in said slide that the upward
movement of the slide will caise the spring
and plate to:be brought into contact when
_theword-key hasbeen depressed fifteen times,
or such a number of times as corresponds to
the greatest number of words provided for
upon the combination.plates. The electric
circuit being thereby closed through the
magnet 24 -and dynamo 3, Fig. 85, the return-
.ing-bar is locked, as deseribed, and to more
type can be set until the cirenit is broken.
This is accomplished Ly pulling the special

‘line-key 245 toward the front of the machine,
which serves to disconnect the plates 670 and
671, Iig. 216, by drawing the contact-spring
669 off from the former. At the same fime
the yoke upon the extension 668 is brought
into engagement with the collar 676 ar-d moves
the same against the tension of the spring
675. If the line-key rod 235 is mnot free to
move at the instant thespring iscompressed,
it serves to actuate said rod as soon as the
sameisfree. Thelatter action in turn causes
thie release of the'lever-arm 378, which with-

ment with the teeth of the slide 0244, thereby
releasing the latter, which, through the action
of the spring-actuated arm 243, is moved to
fiormal position, while the contact-spring 0243
is movéd off from the plate 244, thus break-
ing the electric cireuit. . The return move-
meunt of the lever-arm 378 to its normal posi-
tion, as hereinbefore described, actuates the
slide 0238 and permits the pawls 663 and 664
to again engage with the teeth of the slide
0244. . y

It will thus be seen that the single move-
nient of the operator in actuating the line-
key for the purpose of breaking the circuit
with the magnet 24 servesalso to actuate tlie

line-key rod, thereby insuring the required.

automatic movement thereof, which other-
wise, owing to the neglect of the operator,
might not take place. »

- Mechanism for locking the keys until the
minimum number of words provided for in
the combinations have been set.—As Dbefore
stated, the minimum number of spaces pro-
vided for in the combindtion-plates is three,
ortlie numberrequired for four words. Ilence
it is important that the line-key should not
be actuated until the sefting of the fourth
word, and until such time _as the word-key

547,861

shall have been depressed three: times. It
will be observed that the projection 666, IMigs.
213 and 215* is in engagement with the
noteh 665 of the line-key rod when the slido

0244 is in its normal position, thereby lock- .

ing said rod against movement. Said pro-
jection is so adjusted as to remain in engage-
ment with said noteh until, through the re-
peated action of the word-key, the slide 0244

is raised three notches, which corresponds to

the setting of a like number of words, so that
if the lineé-key bLe actuated with the setting
of the fourthrword the first combination-plate
will be presented to the pin-blocks and thereby
cause the proper spacing of said line.” With
each movement of the special line-key it ie
caused when released by the operator to be

returned to its normal position through the

action of the spring 673.

The special em quad key.—TIn paragraphing
it is desirable to enable the operator to fill
out a line rapidly with quadsand actuatethe

15
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word-key by the depression of one of the go

quad-keys. To accomplish this result we.so
conneet the em-quad key with the word-key
mechanism as to enable the latterto be actu-

ated Ly the depression of the em-quad key,.
while the word-key may Le depressed with--

out actuating the em-quad-key. In Fig. 218
we have shown the means which we prefer to
employ for accomplishing this result. In op-
erative connection with one arm of a bell-

crank lever 682, which is pivoted to.a bracket.

beneath the keyboard,is the specialem-quad
key 681. A projection upon said lever is in
operative proximity to a rod 083, which is
adapted to actuate an initial plunger for re-

-jecting the quads frown the em-quad channel.

Said lever is connected by weans of a link

95
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684 to a lever 086, pivoted to a bracket 685,

which is attached to the frame. The other
end of said lever is in turn connected with a
lever 687, pivoted to a bracket 688. The other
end of the latter lever is adapted to engage
with a projection upon a plate 689, which is
connected with the word-key 182. The de-
pression of said special em-quad key causcs
the ejection of an em-quad in the setting-
raceway and also actuates the word-key 182
by depressing the plate 689, When the word-
key, however,is depressed thespéeial em-quad
key is not actuated thereby. ‘ .

The advantage of employing said special
em-quad key is that in paragraphing the em-
quad key, thespecial em-quad key,and the en-
quad key may be simultaneously and suceess-
ively depressed, thus enabling the line to be
filled out with groups of quails, each of which
groups consists of two em-guads and one en-
quad. As the word-key is also antomatically

_depressed in each instance, these groups are

advanced by the word-comb and are automati-
cally justified in the same manner as thelines
made up of regular words.

‘While wehave hereinbefore described what
we regard as the best means for embodying
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our invention, yet it is ¢bvious that the man-
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ner of construction may be varied mdeﬁmtely

without departing from the broad prineiples
involved. Itis apparent thatthe combination .
forms may be utilized - whether placed upon |

separate plates each representing the various
combinations required for lines of & given
number of -words or .upon’a eylinder or an
endlesy apron divided into corzespondmw di-

 visions;  and it is immaterial, so far-as the
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"ble the width of the fifth, The g

principle involved is concerned, whether the |
initial action of the space-ejecting plungers’

be: imparted dlveetly by the combmatlon

forms or whether additional mechanism be.

interposed. Thespaces may be inserted into
the line one at a time with each revolution
of the word-shaft, or the spaces for an entire
line may be- 1nse1ted at'once upon the revo-
lation of ‘the lince-shaft. In the latter case
instead of onea series of space-cases corre-
spending in number to the maximum num-

ber of spaces in a line would be required.

Instead of employing separate mechanism

for actuating the combination forms they-

may be- brouaht into the reqmred position by

the direct actlon of thé measuring-bar, and

instead of measuring the words %pamtely

spaces may De arbmaniy inserted for the
" purpose of measurement and the éntire line.

measured as a whole, allowance being made

for said arbitrary spaces when the lattermay-
‘be removed and the proper spaces inserted to

conform to the combination presented. .

TIastead of employing eleven different spaces

and graduating. them throughout by .005 of
an mch as we prefer to do, the numbker may
be 'decrease”d with a like result. Assuming
six spaces, for example, to be employed, ﬁve

“of them may be increased by a unit-variation

of .005 of an inch, and the sixth may be dou-
raduation
might thén be .020,-.025; .030, 035 .040, and
()8\) but although preferrmn' them as herein-
befoxesta,ted in no eventdo we wish to be un-
derstood. as eonhmnv ourselves to spaces hav-
ing a fixed unit of rrradua,tlon as it is clearly

’ mamfest that said combmatxon forms may be
-adapted to the arbitrary system of spacingin

common use, in which-the graduation isvaried.

‘Wkhile we regard a Word conveyer or-comb
having a four-motlon movement and widely-
separated teeth, substantially as deserlbed as
the best means for keepmg the words sepa-

rate until the spaces are inserted, it is mani."

fest to us that a like result may be aceom-
plished by tewmporarily inserting_spaces, as
suggested, and utilizing them in the manner
hereinafter described to permit the line-meas-
urement and Lhe subbtltutlon of permanent
spaces.

The multiplication of theline- measurement,.
so -desirable in making . the measurem_ent

transfer to the combination forms, as herein-
before described, may be caused by interpos-
ing a sunitable lever between the measuring-

bar and measuring-gage, or between said bar.

andihecylinder upon which the eombinations

are placed, as the case may be.

&

.For the parpose of sweeping the words past

the space-case’ wé have employed; as. de-.

seribed, an -auxiliary word:-comb haviog an
extended movement. :
be dispensed with -and one or.more spaces
assembled and inserted together, if desired,
by means of a single wide plunger..

-While we greatly prefer, for the reasoins
hereinbefore ‘set: forth, to take the actual
measure of the typeand te transfer that meas-
urement to the combination forms, yet itis
clearly not essential to the use of said forms,

-as anarbitrary indicated measarement eould

“This may in practice: -

be transferred in the same way by placing -
ratchet-teeth upon -the measuring-bar and .

actuating said bar with the depressxon of each
key. ‘In such case each: ratchet-tooth would
represent a unit of measurement, and each
key might be -so connected therewith as.te
move said bar one or more units, according to
the width of the type represented therebv
In this connection we desire it to be under-
stood ‘that where in the -claims we have re-

ferred generally to the measurement of the

words or - line without limiting words or
clauses, said reference is intended to be con-
strued as indicating any means fot ascertain-
ing the length of a line, whether it be indi-
cated arbitrarily or: by actual measurement.

In Figs. 236 to 242, inclusive, we have shown
views of varying forus of mechanism adapted.
toillustrate the modifieations suggested inthe
foregoing statement.

Mounted in bearings in sultable uprights
is a eylinder 691, Fws 236, 237,.239, 241, and

95

100

242, provided w'ith sui'ta.ble combmations of

pins or-other projections or holes, as may be
preferred, upon its periphéry. Each longi-

-tudinal section, as indicated, represents a

word-geries of combinations and may be pro-
vided with all the combinations necessary to
justify 4all lines of a given number of words
in the sdame manner as a combination-plate.
By rotating the cylinder a given section wmnay
be brought into operative position by the ro-

05

tation of the word-shaff, which is equivalent

to theraising of a given plate, while the move-
meént of the measuring-bar in like manner
maycause the presentation of thé proper com-
bination in a given section. Loosely pivoted
upon the shaft upon which said eylinder is
mounted is an elbow- lever 692, having a
spring-actuated pawl 693 upon one arm ad-
Justed to engage with ratchet-teeth upon a
disk secured to the end of said cylinder.
The other arm of said lever is provided with
transverse slots 694 706, Fig. 237, as shown,
into the latter of which is prOJeeted a shde
as: indicated, which is. loosely secured to a
erank-pin upon a disk 707, attached to the
word-shaft - 266, Kach revolution. of said
word-shaft is adapted to rock said lever, and
by. means of the pawl 693 to rotate said eyl-
inder to the extent of the widih of one section.
Woe prefer te employ twelve sections, corre-
sponding to the twelve combination-plates
hereinbefore described. Attached rigidly to
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the eylinder-shaft is a pinion 708, Figs. 236 {

and 237, which is in engagement with a gear- i

segment, as shown, upon one end of a lever
709, the other ond of which is provided with
a weight 710. - Said lever is loosely pivoted
upon the word-shaft 266, Arranged horizon-
tally beneath the cylinder is a gage-bar 436,
having ratehet-teeth upoan opposue sides, as
sho\vn those upon one side being adapted to
eng a% with the teeth upon smd cylinder-

- dlsk while those upon the other are engaged

by a pawl 711. A spring 712 is adapted to
hold the ratchet-teeth of said gage-bar in

" yielding engagement with the tecth uponsud

15

20

disk. A d(,tent 433 is adapted to engage with
a nofch in said gage-bar, the detent bemw se-
cured to one end of a pivoted lever 113 the
other end of which is provided with a pin en-
gaging with a cam-groove in the face of acam
530, mounted upon the line-shaft 424. The

gage-bar is notched upon the end in the same

nmanner as.the gage-block hereinbefore de-
seribed and is mtended to engage with simi-

- lar teeth upon a measuring-plate 327, Wig.

25

30

236, The latter is secured to a bar 714, as
shown, having notched teeth adapted.to en-
zage with a clamping-block 715.  The bar
714 is attached to the long arm of a lever 716,

pivoted to a stationary point, the other end’

of which is provided with a pin, as shown,
adapled to engage with one or the other of
two pins upon a measuring-bar 307. .

A lever 579,a pin in the end of which isin

. engagement with a groove in a cam 580 upon

35

40

45

50

55

60o.

65

the iine-shaft 424, is n«rldly secured to a rock-
shaft 0578, Fig. ‘.37 to which is secured a vi-
bratory frame hfwmw a series of levers 588,
pivoted at the top of said frame, as shown,
and held normally against a cross- -bar 589 by
means of springs. Projections 717 upon said
levers are adapted to engage with the combi-
nation pins or proJectxons upon the eylinder
when. the latter are properly presented.
Space-ejecting plungers 604 are arranged, as
shown, in operative proximity to the lower
ends of said levers, and a suitable carrierhav-
ing wings 599 and 600 is adapted to actuate
said plunwms when the latter are initially
moved by said levers in substantially the
same manueras hereinbefore described and as
shown in Fig. 185,
In the drawings prevision has been made
for the spacing of lines not exceeding five

words, and hence four separate space-cases,

107, Fig. 23¢, are represented, a separate set
of vibmtoxy levers and of ejecting-plungers
being provided for each space-case.” As the
largest number of words provided for is five,
onlv a part of the surface of the ey lmdm is
used for combinations.

The operation of said modified dev1ce isas
follows: Theword-key having been depressed
at the end of each word, the cy linder, through
the action-of the level 692

the number of wordsin that line to be brought
into an operative position before the projee-

, 18 rotated suﬁi-‘
ciently to cause the section eox responding to

tions 717 upon the leverq 588. Upon actnat-
ing the line key the clamping-block 715 is
actuated to clamp the bar 714 in the position
in which it has been left by the action of the
measuring-bar 307, and the cam 580 is rotated,
which, thxounrh the action of the lever 710v
wnthdlaws the detent 433, thereby rcleasing
the gage-bar 436, whexeu')on the weight 7l0
acting through the goar segment and pinion
d%eubed causes lhe cylinder to revolve un-
til the end of the gage-bar is brought into
contact with the "af’e plate 327. 'The posi-

tion of said gage- plate i3 countrolled by the:

length of the line through the lever 706 and
measuring-bar 307, as stated.

We have not deemed it neeessary to show
any means for returning the gage-bar 436 to
its normal position, as it is obvious that this
might be accomplished in various ways. Suf-
fice it to state, however, that upon the returm
of said bar it may be depreqsed against the
action of the spring 712, thus releasing the
teeth thereof from those of the disk and per-
mitting the eylinder, through the action of the
Welghted lever, to retuen to its normal posi-
tion,when the same operation may berepecated
w1t11 the next'line. - . .

In the construction deseribed it will be ob-
served that in the transfer of measurement
from the measuring-bar to the gage-platethe
multiplication of said measuremont is made
through the lever706. It will also beapparent
that the initial action of the ejecting-plun-
gers is caused by the direct engagemcent of
the levers 538 with the. combmatlon forms,
thereby enabling the pm -blocks to be dlb-
pensed with.
all of the spaces for theJustlﬁmtlon of a line

are o,]ected at once into the raceway 137, as

shown in Fig. 236, iu which the words are in-
dicated as separ ated upon said raceway with

‘the spaces intervening,in which case it is ob-

vious that the econtinued movement of the

word-comb would serve to collect said words .

and spaces intoa compact line ready for in-
sertion in the galley.

In Figs. 241 and 242 is indicated a means
whereby the measurement of the line may be

‘transferred directly frotn. the incasuring-bar

307 to the combination-cylinder 691 thlourrh

the intervention of an elbow-lever 716, wh]ch-

is the equivalent of the lever 716 in Fig. 236,
arranged to cause a greater multlpllmtmn

The gage-bar 436 is arranged to actuate the

ylmder by means of a p'ml, as shown in
Fig. 248
In the dmnmm Trig. 240 is indies ad a
means for ]\eépm" the words separate without
the intervention of a word-comb by means of
arbitrary spaces 718, of a greater length than
the type 719, which spaces may be Tnserted
into the raceway from a suitable type-case
or otherwise. The type and arbitrary spaces
may be advanced by a conveyer 720 until the
ends of the foremost space are brought into
contact with abutments 721, when said space
may be ejected by means of a plunger 722,
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In the meantimea épace may be ejectéd from |

the space-case 107 upon the raceway and the
line advanced until the next arbitrary space
is brought against the abutments, which -are
sufficiently separated to permit the type to
pass between, as-shown.. By means of a
toothed conveyer 723, to which may be im-
parted a four-motion movement and the teeth
of which are adapted to enter noteches indi-

cated in said arbitrary spaces, the word with"
‘the space is advanced until brought into con-

. -tact with the preceding portion of the line, in

15

20

. 2§

" setting machine, it is obvious that it may be.

which the proper spaces have been intro-
duced. Itisobvious that the introduction of
arbitrary spacesin this way may be employed
for the purpose of enabling the entire line to

be measured af once, instead of measuring
‘the words separately, in which case only the

measuring-bar néed be employed, the word-
measuring slide being dispensed with, Should
this means of ‘measurément, however, be ém-
employed, it is obvious that allowance should
be madeinthe adjustment of the combination
forms for said arbjtrary spaces,

While we have shown and descrived our

improved justifying machine as applied to
and connected with a specific form of type-

. applied to any form of type-setting machine

4

35

40

adapted to set and deliver the type upon a

raceway at a given peint. = -

-By means of our improvements we-are not
only enabled to acecomplish all that thehuman
compositor is capable of doing by hand, but

to secure, more artistic justification and that

with vastly greater speed and accaracy. As
a result of more perfect justification and uni-

“form spacing, the amount of matter contained

in a given column or page composed by our
machine is greater by a considerable per cent.

> than that of ordinary hand-work in which ‘a

15

~“tion is so carefully and amply provided for ]

. ,..50_
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corresponding size of type is employed.
.Our machine, although embodying many
parts, is simple and durable in construction
and positive and ‘accurate in operation, while
every contingency liable to oceur in composi-

by means of special automatic applianceés that
the chances for error are confined almost, if
not wholly, to the carelessness or inefficiency
oftheoperator, who has only to follow his copy
correctly to produce perfect results, '
Having thus deseribed our invention, we
claim— . '
1. An antomatic type justifying machine
provided with a series of combination forms
for determining the selection of .the spaces,

" means for indicating the number of the re-

60
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spective wordsin aline, means for indicating”

the measurement of said words, and inter-
posed means for controlling the relative or
determining position of said forms, substan-
tially as described. _

2. Thecombination ina type justifying ma-
chine, of aseries of combination forms for de-
termining- the selection of the spades, auto-
matie mechanism for indicating the relative

length of the components of a line and means
for transferring said indicated measurement
to the combination forms, said mechanism be-
ing arranged to operatively control the rela-
tive position of said eombination forms, sub-
‘stantially as described. :

. 3. An automatic type justifying machinme
provided with a series of combination forms
for determining the selection of the spaces,
an automatic type measuring device for tak-

means for transferring said measurement to
-said ecombination forms for operatively con-
trolling the relative position of said forms ac-
cording to said actwal measurement, substan-
tially as deseribed, '

4, An automatie type justifying machine
provided with a series of combination forms
‘representing the varying combinations neces-

ing numbers of words and varying numbers
and widths of characters respectively, means
forcontrolling the respective positions of said
combinations by the length of the line to be

series of .spaces, and means in operative prox-
imity to and controlled by the varying posi-
tions of said combination forms, for auto-
matieally inserting said spaces into theline of
composition, substantially as shown and de-
seribed. : . oo

provided with a series of movable combination
forms representing the varying combinations
necessary to justify lines of type composed of:
‘varying numbers of words and varying num-
bers and widths of characters respectively,
means for controlling the respective positions

the type and the number of words in the re-
spective lines, a space receptacle provided
with a series of .spaces of different widths,
and means in operative proximity to, aud con-
‘trolled by the varying positions of said com-
bination forms, for automatically inserting
-gaid spaces into the line of composition;sub
stantially as shown and deseribed. R

6. An automatic type justifying machine
provided with a series of movable combination
forms representing the varying combinations
necessary to justify lines of type composed of

bers and widths of characters respectively,
means for controlling the respective positions
of said combinations by the actual measure-
ment of the type and the number of wordsin
the respective lines, a space receptacle pro-
vided with a series of spaces, a race-way,
means for maintaining the words separate one
from another upon the race-way, and means
in operative proximity to, and controlled by
the varying positions of said combination
forms for antomatically inserting said spaces
into the line of composition, substantially as
shown and deseribed.

| which is embodied means for automatically

ing the actnal measurement of the line and’

justified, a space receptacle provided with a

- 5. An automatic type justifying machine:

. 7. Anautomatic type justifying machine in
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measuring the width of the type as it is de-
livered upon a race-way, means for indicating
coneretely the varying combinations in width
of spaces necessary-to justify lines of a given
number of worde, means for bringing each
word combination series into a given zone,
means for selecting the partieular combina-
tion in that zone which conforms to a given

measurement of the words composing theline,

and means for placing that particular combi-
natien of forms in operative proximity to
mechanism for ejectiug the spaces into the
line of eomposition,—substantially as shown
and deseribed. . .

8. Ina type justifying machine, the'combi-
nation of a race-way, a conveyer for moving
the type thereon, a measuring device in con-
junction therewith for engaging the type and
measuring the same in the order of delivery
of the words, a primary series of combination
forms adapted to couform to the number of

words in a line, and which is provided with

subordinate combination forms arranged in
series to indicate all the different widths of
spaces necessary to justify linesof alike num-

ber of words but varying in measurement
. D bl
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means for causing the proper combination, as
indicated Dy the measuvement, to be brought
intooperative position, a xpace-case provided
with suitable spaces, plungers for ejecting the
spaces into the race-way, mechanism having
movable parts adapted to be set abnormally
to contorm with any given combination pre-
sented thercto, means for bringing said ab-
normally set parts into operative proximity
to plunger actuating mechanism, means for
intermittentlyadvancingand maintaining the
words senarate upon the race-way, line meeh-
anism for-causing the insertion of spaces and
depressing the justified line into a suitable
gailey, and weans, under tlie contro! of the
operator, for initiating the movement of said
word and line actuating mechanisms roxpect-
ively, substantially ag specified. )

9. The combination in an automatic justi-
fying maechine, a type race-way of an inter-
mittently movuble conveyer for conveying
and maintaining the words separate one from
unother upon the race-way, means for actu-
ating the same at the will of the operator, and
a suitable driver or conveyer for advancing
the words inoperative proximily thereto,sub-
stantially as shown and described, )

10. I an antowmatie justifying machine, a
type race-way, a word comb provided with
suitable teeth for advancing the words in a
separated condition upon a race-way, and
means for actuating the same at.the will of
the operator, substaniially as set forth,

11. In an automatic justifying machine, a
type race-way, a word comb and means for
imparting a four motiou movement thereto at
thewill of the operator,substantially asshown
and described.

12. In an antomatic justifying wmuachine, a
type race-way,a word comb normally at rest,

mechanism for imparting a four motion move-

ment thereto, a_conlinuously moving main
driving mechanism and means for bringing
sald word comb mechanism into engagement
with the main driving mechanism at the will
of the operator, substantially as shown and
described. ‘ )

13. In a type justifying machine, the com-
bination of a type race-way, a word-comb for
moviug the typeinaseparated condition upon
the race-way, and a driver having a slow for-
ward movement for conveying said type from
a d Tivery point, into the range ef action of
the word-ecoml, substantially as shown and
deseribed.

14, In an automatic justifying machine, a-

type race-way, a conveyer for delivering type
fromsuitable setting mechanism, a measuring
slide in proximity to the race-way and ar-
ranged to be engaged by the foremost type in
its forward movement, means for retorning
said slide to engage with the rext succeeding
word and means for registering the extent of
each succeeding forward movement of said
measuring slide, substantially as shown and
degeribed. _

15, In an automatic justifying machine,
means for delivering type from suitable set-
ting mechanism, a race-way, a measuving
slide in operative proximity thereto, and ar-
ranged to he engaged by the foremost typein
its forward movement, a secondavy slide orv
bar in connection with the first, meang for
clamping the two together during the forward
movementof the first and menns for releasing
said elamp during the backward wmuvement
of the first, whereby an nceurate measure-
ment of each word may be obtained as it is

advanced ag well as the agoregade measnre-

ment of the words composing a given line,
substantially as speeified.

16. T aun antowmatic justifying machine, the
combination of a race-way, means for deliver-
ing type thereon from suitable setting mech-
anism, & conveyer having a slow forward
movewment for farther advancing said type, a
measuring slide inoperative proximity tosaid
ace-way and arranged to be engaged and
pushed forward by the type in its forward
movement, means for disengaging said slide
from contact with the type thus advanced and
carrying it back o its normal position, » see-
ondary slide or registering bar i operative
connection therewith, and means for alter-
nately elamping the latier to'sald measuring
slide and to a stationary point, snbstantially
as and for the purposes set forth, ’

17.-In an automatie justifying machine,
means for delivering type upon a race-way
from suitable setiing mechanism, o, wmoensui-
ing slide in operative proxinity to said race-
way and arranged to be enzired and pnshed
forward by the typein its forward wovement,
means for returning said slids to oneag s with
the next suecceding word, meaus for registor-
ing the extent of caeh forward movement of
the slide, a series of combination forms rep-
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-of sp'aces necessary to justify lines of a given |

number of words, and meansfor moving said
series of combination formsafter having been
brought into a given position, a.farther dis-
tance corresponding tothe difference between
the aggregate measurement of the'words in a
line and the ultimate length of that line when

justified, - substantially as shown and. de-

seribed, R - :
18. Inanautomatic justifying machine, the

combination of a-measuring device for deter-
mining the aggregate measurement of the

" words adapted to form a line, a series of com-

-

bination formsfor each given numberof words
in a line, means for indicating to said forms

.the extent of the movement of said measuring

~device and means for actuating said forms to

20

25

a greater extent but in relative.proportion to

the movement of said measuring device, sub-
stantially as specified. A
19, Inan automatic justifying machine, the
eombination of a measuring deviee for deter-
mining the aggregate measurement of the

words adapted to form a line, a series of com-

bination forms for each given number of words
in a line, means for indicating to said forms

-the extent of movement of said measuring de-

39

- as specified. , :
- 20, Inan automatic justifying machine, the
" ecombination of a device for meagnring the

‘vice and means for independently and posi-'

tively actuating said forms to a greater ex-
tent but in relative proportion to the move-
ment of said measuring device, substantially

length of a line, a series of combination forms

for determining the selection of spaces, means

- for transferring said .measurement to defi-

\40

45

nitely control the movement of said forms, and

means for multiplying said measurement ac-.
cording.to a proportionate standard, substan-

tially as described. L
21, Inanauntomatic justifying machine, the
combination .of a measuring device adapted-to

‘take the aggregate measnrementof any given
number of words composing a line, a series of.
groups of combination forms each group rep-’

". resenting thie combinations necessary to jus-

tify any line of a given mumber of words,

" .--means for moving each successive group into
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a given position with the advancement of the
respective words, and means forantomatically

“varying the position of a given group in exact

proportion tothe difference bet ween thie meas-
urement of the full line and the aggregate
measurement of the words composing it, sub-

" gtantially as shown and deseribed.

.- 6o
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92. The combination in a type justifying
machine of a series of combination forms; a
measuring device for measuring words; and
means for transferring the result of that meas-
arement to said forms, substantially as speci-
fied. ' ‘

23. The combination in a type justifying
machine of a device for measuring the type,
mechanism for transferring the result of said

_measarement to a movable clamping block,

combination forms for detormining the selec-

tion of spaces, positively actuated mechanism
having a constant extent of movement for
actuating said space determining ecombina-

‘tions,and anintermediate clamping mechan-

ism in operative conuection with said clamp-
ing block, whereby the extent of movement of

61
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said combination forms may be controlled by

the measurement of the type while said type
measuring mechanism is relieved from undue
strain, substantially as set forth.,

24, The combination in a type justifying
machine, of a series of combination forms in-

'dicating the varying cembinations of spaces
" necessary to justify lines'of a given longth, a -

measuring device for measuring words, means

aceordance with the result-of said measure-
ment, a §pace reservoir.and means in opera-
tive proximnity to 8aid forms; for ejeeting such
spaces therefrom as eonform to the combina-

- 95; The combination in a.type justifying
machine of combination formsindicating the
varying combinations of spaces necessary-to
justify all lines of a given length, a measuring
device for measuring words, means for placing

said forms in a given position in aceordance

with the result of said ‘measurement, moans
for separating and temporarily maintaining
the words separate from each other as they
are advanced upon the race-way, a space res-
ervoir,and intermediate mechanisin adapted
to be given an initial movement bysaid forms
whereby the respective spaces "conforming.
thereto may be ejected from thereservoirinto
position between the separated words, sub:
stantially as shown and deseribed. . o

75

8o

‘for.placing said formsin a given pésition in ..
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“tion forms that are brought to said given po- -
- sition, substantially as set forth.
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" .96. The combination in a 'type justifying

machine of a series of combination forms ex-
pressive of the varying combinations of spaces
necessary to justification, a measuring device
for measuring words, means for, placing said
forms in a given position conformatory to said
measurement, a suitable race-way, means for

.temporarily preserving the words separate

110

fromeachotherastheyareadvanced thereon,a

space-case containing all the spaces necessary

11§ .

for justification, means for ejecting the same’

into the race-way, mechanism for controlling
gaid ejecting mechanism in aceordance with
the.combination forms presented to control
the justification of the respective lines; and
means for automatically advancing and plac-
ing the justified line in a suitable receiver or
galley, substantially as specified.

27.” An automatie type justifying machine
provided with combipation forms for seleet-
ing the spaces to be insertéd in the line, said
forms being arranged in groups according to
the possible variation in the number of words
in the line,; and in sub groups eonforming to

‘the possible variation in the differenee be-

tween the aggregate measurement of the
words composing the line, and the ultimate
measure of said line when justified, substan-

| tially as shown and described.
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28. An avtomatic type justifymg machine

- provided with a scries of combination forms
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arranged in groups corresponding in success-
ive order to the varying number of words in
thelines, each group representing all the space
combinations necessary to justify said lines
‘respeetively, substantially as deseribed,

29. An autematic type justifying machine
provided with u series of combination forms
arranged in groups corresponding in success-
iveordertothesuceessive increase in the num-
ber of words in the lines, each group repre-
seuting all the space combinations necessary

to justify said lines respeetively, means for-

bringing said groups in a given position suc-
cessively in the order in whieh the words are
presented, a measuring device for measuring
type and means for antomatieally moving any
group of * combinations to conform to said
measurement, substantially as deseribed.

30. An automatic type justifying machine
provided with combination forms for selecet-

-ing the spaces to be inserted in the line, the

relative position of which forms respectively,
is controlled by the measurement of the type,
a plurality of blocks arranged to move in op-
erative proximity to said -forms, each block
having a series of movable parts adapted to
be acted upon and moved into an abnormal
position by contact with said forms, said parts
corresponding. in number to the number of
different spaces in-the space-case, and raech-
anism for selecting and ejecting the spaces,
said mechanism being selocted and initiated
in its movements by said abnormally setparts,
substantially as shown and deseribed.

SL. An automatic typo justifying machine
provided with combination forms for select-

ing the spaces to bo inserted. in. the line, the

relative position of which forms respectively
is controlled by the measurement of the type,
a plarality of -Llocks arranged to move in op-
erative proximity to said forms each Dlock
having a series of movable pins eorrespond-
ing in number to the whole number of differ-
ent spaces and.adapted to:be moved into al-
normal positions by contact with said. forms,

+ a series of levers for ejecting the spaces and

50
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means- for -initiating ‘the movement of said
levers by the interposition in the path of
movement of the-latter of said abnormally
set pins, substantially asshown and deseribed.

:32. An automatic type justifyiug machine
provided with.combination forms:arranged in
groups upon scparate plates, said plates cor-
responding in their order to the number of
words in thelines, and the forms thereon rep-

-resenting all the space combinations neces-

sary to justify said respective lines, means
for.advancing said plites cne by one to a
given position.in the orderin-which the words
are setyand means forindicating, by the meas-

ure of the words, the required combination | -

uponagiven plate corresponding tothespaces

required to justify a line: of the nuwmber.of |

words-indicated -y said plate, substantially
as deseribed, ¢ e i T L

547,861

33. An aulomalictype justifying machine,
provided with combination forms arranged in
groups upon separate plates whieh in tur: are
arranged.in suceessive orderaccording to the
number of words In' a line, means for auto-
matically measuring the words in successive
order,a race-way, aword conveyer foradvanc:
ing said words separately theresn, a word
shaft normally at rest and in operative ecn-
nection with said combination plates and said
word conveyer respectively, a word key for
initiating the revolution of gaidl werd-shaft, a
measuring device for measuring the wordsand
for indicating said measurement by means of
a suitable gage, a line shaft normally at rest,
a line-key for actuating the same, mouns for
connecting said word-shaft with said combi-
nation plates and meauns in operative conunee-

tion with said gage for determining the ex--

tent of the movement of said plates whercby
the combination plate representing the nam-
ber of words in a given line may be brought
into a given position and the required combi-
nation thereon determined by said measuring
device, substantially as shown and deseribed,

34. Inajustifying machine, a series of com-
bination plates arranged parallel to each
other, means forimparting a step-by-step ver-
tical movement thereto with the advancement
of each word, means for measuring the type

and for moving in 'its own plane, thoe last

plate presented a distance proportioned to {he
aggregate measurement of the wordsin the
line, substantially as specified.

35. An automatic type justifying machine

-provided with continuously moving driving

power, revoluble word and line shafts respect-
ively normally at rest, a race-way, means for.
actuating the type thereon, a word conyeyer

foradvaucing the words separately from each
other upon said race-way, a measuring device.
' for measuring words, combination forms for

governing the selection of the spaces, means
foroperatively connecting said word-conveyer
with said word-shaft and said combinatipn
forms with.said line -shaft, suitable clutches
for connecting said line and word shaf(swith
a continuously moving source.of power, and
line and word keys for bringing said elutches
into action, substantially as specified, .. .
- 36.. An automatic type justifying machine
provided with a.series of combination forms
adapted to be brought by the measuroment
of the type into a given pesition for the sglec-
tion of spaces, a.series of bloeks arranged n pon
an endless track, mnovable pins therein adapt-
ed to be.moved into abnormal positions by
said forms,a ‘series of vibratory levers-for
causing the ejection of spaces and means for

automatically bringing said pinsinto.the path ..

of said levers, substantially as shown and de.
seribed. ‘ o
387. An automatic:type justifying machine
provided with a series of combination forms

for determining the selection .of the. spaces . .
-and a series . of independently movable, pin-

* blocksloosely mounted upon anendless track,
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means for bringing a number of “said. blocks
corresponding to the number of ‘words -in a

line into contact with a given group of forms,

o

' series of vibratory space ejecting levers cor-

responding in number to the pins in the re-
spective blocks and means for moving said
blocks one by one into operative proximity
to said levers, whereby the abnormally set

. pins in the former may modify the action of

1Q

the latter in the munner and for the purpose”

set forth. = . S :
38. Ina justifying macliine a series of com-

~ bination forms for governing the selection of

the spaces, a series of independently movable-

pin-blocks arranged upon an endless track to
operate in conjunction with said forms and

" means for projecting said-pin bloeks against

20

said forms at predetermined times, substan-
tially as speecified. ’ o .
39. An antomatic justifying machine pro-

~vided with a series of movable pin-blocks

25

each having a series of pins adapted to be
set by means of combination forms, a series
of vibratory levers arranged in the path of
movement cf said blocks, a space-case and

“means for ejecting the spaces therefrom

.'30

35

through the action of said levers when modi-

fled by theinterposition of said pins, substan-
tially as and for the purposes specified.

40. In a justifying mechanism, a movable
pin-block provided with a series of movable
pins corresponding to the number of spaces
required for justification, and means for auto-
matically setting said pins into an-abnormal

position for controlling the action of ejecting.

‘mechanism, substantially as deseribed.

40
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41. In a justifying device a‘series of mov-

"able pin-blocks each having a series of mov-

able pins, combination-plates formed to move

said pins into abnormal positions according”

to a predetermined order, meansfor actuating

said pin-blocks and for locking the same in.
‘position upon a suitable way, and ejecting |
mechanism adapted to be controlled in its-

action by such pins as may be -set in an ab-
normal position, substantially as-shown and

‘described.

42, An automatic justifying machine pro-
vided with a device for measuring type, a
gage for registering sfeh measurement, a se-
ries of combination forms for detérmining the

selectiun of Lhe spaces and means for actuat-

ing said forms at the will of the operator in-
dependently of the directaction of said meas-
uring device whereby said gage may deter-

" miné the extent of movement.of said forms,

substantially as set forth.

43; An automatic justifying machine pro-
vided with a series of combination forms for
determining the selection of thespaces and a
measuring device arranged to co-act with and
control the movement of said forms consist-
ing of a plurality of disconnected parts in
conjunction with automatic clamping mech-
anism, whereby the measurement of one part
may be transferred to another and thence to

.the combination forms, substantially asshewn

and described. - . _ R
44. The combination in ap automatic justi-

‘fying machine of a ‘series of combination

forms for determining. the selection of the
spaces, positively actuated mechanism hav-
ing a-constant extent of movement for actu-

ating said forms, a disconnected type meas-

uring device and means for imparting the
result of its measurement through automatie
and intermittently acting clamps to the point
of connection between said combination forms
and said constant driving mechanism, sub-
stantially as shown and deseribed. R
45. The combination in an automatic type
justifying machine of a series of combination
forms for determining the selection of the
spaces, means for.actuating-and presenting
the same in eonformity to the varying length
of lines and the .varying numbers of words
therein; a space-case, plungers normally at
rest for ejecting the spaces into theline of.

plungers when the latter are initially moved

"into engaging positionstherewith, and means,

in operative proximity to said combination
forms and controlled thereby for causing an
initial action to be imparted to such of said

“ejecting plungers as may conform. to amy
given combination présented, substantially

as specified. . :

- 46, In a justifying machine, the combina-
tion of a measuringslide for measuring words,
a measuring bar adapted. to be moved thereby

for the purpose of indicating the aggregate

weasurement of the words in & line, a serrated
measuring plate adapted to be actuated by
said bar, a movable gage-block the extent of
the movement of which is controlled by said

-measuring plate, a line-shaft, means for caus-

ing its revolution at the end of each line, a
slide in operative conneetion witha cam upon
said line-shaft, a secondary slide adapted to:
be moved by said line-shaft slide, a bar and
clamping block in connection with said gage-

Dblock, means for clamping the same to said

secondary slide at a point controlled by the
position of said measuring plate and a series
of combination forms in operative connection
with said secondary slide, substantially as set
forth. e , )

47. The combination-with a driver for ad-
vancing the type upon the race-way of the
measuring slide 284, the measuring-bar 307,

the measuring plate 327, slide 476,a clamping
block. arranged to slide thereon, gage-block
'437, bar 436, means for holding the same in a
given position against the action of a spring

adapted to throw said gage-block and meas-
uring-plate into engagement, a line-shaft nor-
mally at rest, means for causing its rotation
upon actuating a line-key, meauns forreleasing

said gage-block and permitting it tec engage

with the measuring plate, meais for clamp‘iqg
said elamping-block to the slide 476 when said
gage-block and measuring-plate arein engage-
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- composition, mechanism for actuating said
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ment, aslide 455 adapted to be actuated by |

said line-shaft, means for connectingsaid slide
with the ldmmnn -bloek, a roek-shaft in oper-
ative onmzcuun with the slide 476, lever arms
upoi said rock-shalt, a series of combination
plates, and means for eaunsing sueh-of said
plates as corresponds in nuuerical order to
the number of words in a line, to be brought
intooperativecennection with said lever arms,
substantially as set forth.

48. In a type justifying machine, the eom-
bination of the serrated measuring-plate and
gage- block, meaus for imparting a rapid en-
gaging movement (o the latter, and a yielding
cantact-plate for preventing the wear of the
teeth conseguent upon sudden impact, sub-
stantially as degeribed.

49, The cothbination of a slide arranged to
be actuated by the line-shaft the extent of
movement of which slide is constant; a seecond-
ary slide arranged to be actnated by the first,
a series of combination plates arranged to be
brought into operative connection one by one,
with said sccondary slide, a measuring device
for determining the length of an nnjustified
line of type, and means for transferring said
measurement to said secondaryslide, whereby
the movement of the latter may be varied to
conform to the varying measurement of the
unjustified type-line, substantially as shown
and deseribed.

a0, The eombination in a type justifying
machine, of a race-way, a driver for advane-
ing the type thereon when set, a word-con-
veyerprovided with projections or teeth which
are separated from each other a distance of
not less than the length of the longest word
in thelanguagde, and means for actnating said
conveyer as each word is set, ub\ldnndlly as
shown and deseribed.

81. The combination in a type justifying
machine, of a race-way, a word-comb for ad-

vancing and maintaining the words separate

.thereen, means for dctuatm(* said word-comb,

a space-case, a scries of combmatxon forms
and co-acting mechanism for selecting and
ejecting the spaces, and an extended move-
ment comb for sweeping the words consecu-
tively past the space-case,, subsmntmll_y as set
foxth.

The combination in a justifying ma-
chme, of a race-way, means for maintaining
the words separate thereon pending the in-
sertion of the spaces, combination forms for
seleeting the spaces, means for controlling
said imms to conform to the: me'mn‘mnentol
the line, space-cjeeting mechanism the selec-
ticn of whiel is eontrolled by said forms, &
setiing galley, a bridge or gate thereover
for minrr a continoationh of the race - way,
means 101 advaneing the justified line there-
ou, and means for mthdmwmw said gate and
depressing the linein the :;allev substantially
as set forth,

33. T a type justifying nmduue, a-word-
shaft normally at rest, means for causing the
same to make one xevolutlon with the settmv

547,861

of each word, a series of combination forms
arranged in groups representing the nmmaber
of words and the line measurement respsct-
ively, and means in operative connection with
said word-shaft for moving said groups of
forms one. by one info a given position, sub-
stantially as showu and deseribed.

L In a type justifying wmachine, o word-
shaft normally at rest means for causing the
same to make one revolution with the sctting
of each word, a series of combination plates
consecutively arranged, each plate represent-
ing combinations corresponding to a given
namber of words in a line, and means in op-
erative conneclion with said word-shaft for
moving said plates step-Ly-step with each
revolution of said word-shaft whereby a plate
corresponding toa given number of wordsset,
is brought to an operative position, substan-
tially as described.

55. In a type justifying machine, a word-

shaft normally at rest, means for causing the.
‘same to makeonerevolution with the setting

of each word, & series of combination plates
arranged in consecutive order, each plate
representing combinations adapted to select
spaces for lines of a given number of -words,
méans inoperative connection with said word-
shaft, for presenting each of =aid plates in its
order in a given position as said shaft is ro-
tated, aline-shaft, novmally at rest, means lor
actuatingsaid line-shaft upon the setting of a
sufficient number of words to form a line,
means for operatively connecting said line-
shaft with thelast plate presented by therevo-
fution of said word-shaft, and a measuring de-
vice arranged to co-act with said line-shaft
mechanisin whereby said plate last mentioned
may beso actuated as to eause the proper
combination thereon to be brought into an
operative position, substantially as set forth.

70
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56. The combination in a [ype justifying

maehine, of a seriesof combination forms for
dctermunnw the spaces in a line, a series of
movable blockq having pins arranged to e
abnormally set by means of said combination
forms, space ejecting levers in proximity to
said blocks the action of which is modified by
means of said abuormally set pins, a type
race-way, a space-case,a word-comwrb for main-
taining the words separate and advancing the
same upon the race-way, the number of teeth
in whieh, from the first tooth to the space-
case, eom'esponds to the number of blocks be-
tween the first section of combination forms
and the space-ejecting levers, and meansfor
advancing said blocks step-by-step and for
actuating said word-comb mlumutom]y in
h‘n'mony therewith, -whereby a given word
may be advanced to the space-case in unison
with the niovement of a given block, substdn-
tially as shown and described.

*57. The combination of the type race-way,
137, word-eomb 147, means for imparling a
four motion movement thereto, a space-case
adjacent to the race-way, means for automati-
cally ejecting the spaces therefrom: in har-
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‘mony with the movement of said word-comb, |
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auxiliary word-comb-0148, means for impart-
ing a movement.thereto in harmony with, buf
greater in extentthan that of the maincomb,
and an extended pertion 0149, substantially’
as shown and described. : e

58. The combination with a race-way of a.

- toothed word-comb having a main and ex:]

1o

tended portion, betweenn which the regular
teeth are omitted, means for imparting a four

“motion movement thereto, a space-case op-

-posite the portion where said teeth are omit-

- ted, an auxiliary toothed portion ‘opposite

.15

20

said space-case and means for imparting-an
extended movement thereto, substantially as
described. A C :
" 59. In a type justifying machine, the com-
bination of a shaft normally at rest, means
for connecting the same- at the will of the
operator with a continuously meving source

- of power, means for automatically stopping

said shaft upomn,the completion of one revolu-

. tion, a ‘word-comb in operative connection

25

with said shaft, arace-way and means for de-:

.Jivering the words thereon in operative prox-
‘imity to said word-comb, substantially as de-
‘seribed. Co R

60. The combination with a word-shaft nor-

“mally at rest, of means for agttiating the same

3_;2
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at the will of the operator, a race-way, & word-

" comb,and camsand levers for connecting the |

same with said word-shaft, whereby a four
motion moveinent may be imparted to said
word-comb with each revolution of said word-
shaft, substantially as deseribed.” . -
61..In a type justifying machine, the com-
bination of arace-way,a'type drivér havinga
constint movement,a measuring slide, means.

" forimparting a four motion movement therete

40

45

and for bringing the same into engagement
with the foremost typeupon the advancement
of each word, substantially as shown and de-
geribed. R IR o
62.. The combination of a.race-way, mneans
for advancing the type to a given peint
thereon, a. measuring slide arranged to en-

. gage and be moved by the type, means for
" returning the same to a normal position and a

50

- trary distance back of the point of forward
_movement of said driver; whereby an arbi-

6o
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stop for limiting the backward movement of
said slide, said stop being located at an arbi-

trary measurement corresponding to a given
unit, may be added to the measurement of
each word, substantially as described.
63. The combination of a race-way, means
for advancing the type to a given point
thereon, a measuring slide arranged to en-
gage and*be moved by the type, means for
returning the same to a normal position, &

"stoplocated at a predetermined distance back

of the point of forward movement of said
driver for limiting.the backward movement

"of said slide, and a movable stop and means

for antomatically interposing the same be-

tween said first mertioned stop and slide ata

predetermined time, substantiallyasset forth.

64. The combination with a race-way, of a -

_driver for advaneing the type thereon to a

given point, a measuring slide arranged be-

-neath said. race-way, means for ‘imparting a

four motion movement thereto, and suitable

1-teeth upon said slide adapted- to extend

through suitable slots-above the surface of
said race-way to engage said type, substan-

“tially as set forth.

jc

65. The -eombination in a type justifying- .

machine of a race-way, a type driver for ad-
vancing the type to.a given point thereon, a
reciprocating measuring slidé and an.adjust-

-able stop for limiting ‘the backward move-

ment of said slide, substantially as and for
the purposes set forth, | o
66. In a type justifying machine, the com-
bination of a type driver, a measuring slide
arranged to be moved in one direction by the

8o
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movement of the type, means for rapidly re-

sition, and an air cushion for cushioning the
return movement of said slide, substantially

.as specified.

-67. In a type justifying machine, the com-
bination with a measuring slide of a lever for
returning the same to a normal position,and
a spring in conjunction therewith for impart-
ing a yielding action thereto,substantially as
deseribed. - -

68. The combination in a type justifying
machine, of a reciprocatory measuring slide
adapted to be brought into contact with and
moved forward by the type upon the setting

porting one end of said slide, a secondary bar
in- operative connection with said measuring
glide, a clamp, and means for antomatically

‘clamping said bar and slide to each other.dur-

-turning said measaring slide to & normal po-

go
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of the respective words, of a roller for sup-

1cs

ing the forward movement of the latter, sub- -

'stantially as described. :

69. The combination of a word measuring.
slide and a line measuring bar tongued and
grooved, respectively, as deseribed, means for
automatically clamping the one to the other

110

during their forward movement, means for -

moving the former into contact with the type
and means for conneeting the latter with a

115

series of combination forms, snbstantially as

deseribed. »

70.. The combination with the word meas-
uring slide and line measuring bar of ‘the
spring actuated yoke 809 provided with roll-

ers, means for moving said slide into eontact

with the type and means-for connecting said

120

bar with a series of movable combination-,

forms, substantially as speecified. -

~71. The combination of a word measuring
slide, & line measuring bar, means for clamp-
ing the one to the other during their forward
movement, a movable measuring plate in op-
erative connection with said measuring bar,

said plate having teeth arranged in a line
oblique to the axis of said bar, and of a depth.

125
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corresponding to aunit of measure of the type, ’

and a toothed gage-block -adapted to engage
therewith, said block being in operative con-
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necuon with a series of combination forms,
substantially as desecribed.

72. The combination with a line measuring
devxce, arranged to move parallel with LhO
race-way, of a measuring plate having teeth
arran rred in a-line obhque to said race-way,
the depLh of the teeth of said plate correbpond-
ing to a unit of type measure and the length
of “which exceeds the depth, a gage-block hav-

ing teeth corresponding to those of said meas-
uring- plate and meaus for automatically caus-

ing said gage bloek to be brought into contact

with said me‘msurmﬂ'-plate at the end of each
line, substantially as set forth.

13 In'a type justifying machine, the com-

bination with the toothed measuring-plate 327,
of a spring actuated gage-block having teeth
,ox‘L'Ebpoudm
said block in a normal position,and means for
automatieally releasing the same at the will
of the operator, substantm]]y as shown. dnd
described.

74 Ina type ]nstlfymcr machme, the com-
bination with the toothed measuring-plate
327, of a spring actuated toothed gage-block,
means for retaining said block in a normal
position, meéans for automatically.releasing

the same at the will of the operator, and the‘

yielding contact-plate 438, substantml]y as
and for the purpose set fortl.

75. In a type justifying machine, the com-
bmatlon with the measuring-plate 327 and
gage-block 437, of a contact- pldte 450,a spring
for holding the same-in a aormal position,

and means for automatically and positively-
withdrawing said contact-plate at a predeter- |
mined tlme, againsgt the action of said spring,

to permit the gentle engagement of theteeth

~of said measurln"-plate and gage- block, sub-

40

" bination of the toothed measuring-plate 327,

45
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%tantlallv as deseribed.
76. In a type justifying machlne, the com-

of a spring actuated toothed gage- block,
means for retaining the samie -in & normal
position, means for automdtlcally releasing

the same at the-will of:the operator, a clam p-'

block connected with said- gage-block, a re-
ciprocatory slide in operatlve pmmmxty to
said clamp-block, - means for automatically
clamping said block to said slide, an actuat-
ing slide' having a constant movement, and
means 'for counectmw the same with- said
-elanip-block, substantmll_y as pecified.
©77.In & type justifying machine, a 'dévice
for measuring the type, mechanism for-deter-
mining the ﬁelectlon of the spaces, positively

e uactuated mechanism having & constant extent

to

65 °n

.of inovement for dctuamw said space doter-
‘mining mechanism, and an intermediate auto-

matic clampmv mechanism in operative con- |

neetion with said measuring ‘device, whereby

“the type measurement may be eaused to
‘modify the exteut of the resulting-moverient

transinitted from said posmvelv actuated
mechamsm substantially as specified:

“78. In'a type Jll:atlfylll"‘ machine, the cowm-
bination of a measuring plate 327, having

thereto, means for retaining.

547,861

teeth of a greater lenglh than uepry, a gage-
plate-arranged to co-act therewith, said gage-
plate being provided with' corresponding
.teeth, a clamp-block rigidly connected with
said gage-plate, a slide'in operative conueg-
tion therewith, teeth upon said clamp-block
and slide respcctwelv the mel‘,urement of

the teeth of -said measuring-plate, means for
automatically clamping said bloek and slide
to each other, a power actuated slide having
a constant movement, in operative coanec-
tion with said first mentioncd slide, and
means for connecting said. first mentioned
slide to a series of combination plates, sub-
stantially as deseribed.

79. The combination of the slides 485 and
476, means for imparting a positive coustant
movement to the former, clamp-block 433,
means for governing the DOS‘thll of thesame
by the. measurunent of the type, an auto-
matic clamp,weans for actuating said clamp+
block by the movement of the slide 485, a
lever in connection with the slide 476, and

of space-determining eombination forms, sub-
stantially as speelﬁed

80. The eombination with a measuring de-
vice arranged to control by the measurement
of the type, the relative position of aclamp-
ing-block upon a slide, of the slide 485, hav-
ing slots 486487 therein, means for actualing
said clamping-block Ly said slide 485, a line-
shaft arranged to pass through the slot 436,
-cam 467, pins 483, 488 and. 48, and slot 484,
substantially as desembed

:.81. In a type justifying machine, the com-
bmatlon of the slide 480, line-shaft 424, and
‘cam 467 allarranged and constmcted substan-
tla.lly as desembed ‘

The combination:of tho blldQS 4:09 and

4/6 the one constant and the other variablo

the extent of movement of the latter by the

-seribed.
83. The combination w1th a shde in opem-

plates, of a clamp-block, means for automati-
cally clamping the same to said slide, means
for'determining the position of said block to
conform- to~the measurement of the type, a

and ‘means for causing the same.to engage
with said clamp- block, ,—wherceby said ﬁI‘hl}
mentioned slide may be.actuated.a distance
preportionatetothe 1119<15‘nement of said ty po
‘substantially as-deseribed.. - ..

-84, 'The combination of- dblido in OledllV
lconncctlon withaseries of combination space-
selecting forms, a.elamp-block in- operative
connection with:said slide, means for. .auto-

‘type, an.atitomatie clamping device; a power
» actuated slide having a constant movement

which corresponds to that of the length ‘of :

in its movement, means for actuating the lat-.
ter by the former, and means for governing . .

measurement of the t) pe, substantially as de-'

tive connection with a Sel’leb of combination .

70
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means for econnecting the sanie with a series -
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power-actuated slide havingafixed movement
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matlcally and arbitrarily determnining-ils.po-~ .
sition thereon Ly the ‘measurenient of .the -
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- said mechanism and permitting said plates to.
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for engaging with said elamp-block, and an-
-interposed air-cushion for cushioning the im-
. pact;substantially as specified. - - :

~85. The combination in & type justifying:

‘machine, of a.series of space determining ¢om-

bination plates, means for automatically rais:.

ing the same step-by-step with the setting of

.each word; and means, in operative .connec-

tion'with a type measuring device, for impart-

ing horizontal movement to-any oneof said.
. plates when brought to a registering position, -
‘substantially as-speécified. . - . R
-+ 86. The -combination. in & justifying ma-
chine;-of a series of space-selecting combina-
tion plates, means for raising the same step- |
" by-step- with the setting of the respective:
words, a line-key and intermediate mechan--
ism-for antematically causing the horizontal
forwarding and retarn of a plate when brought

to a registering position, means for releasing

fall to a normal position, and an air eushion

. for easing the fall, substantially as set forth.

25.

30

87, The combination in & type justifying
machine, of mechanism for ascertaining the
length of aline, a series of movablespace de- |

termining eombination forms in operative
connection therewith, and controlled thereby,
a series of pin-blocksarranged loosely upon a

track, each block having a numberof pinseor-

responding to the number.of differentspaces
in the space-case,a word-key in operative con:

- nection’ with said pin-blocks, 4nd combina-

'35

tion-forms respectively, intermediate mech-
anism for actuating said pin-bloeks and com-
binations with each depression of said key,

. means for temporarily loekingsaid pin-blocks

- contact with said combination.forms. at the-

40
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and mechanism for bringing the same into

willof the operator,substantially as deseribed.

88. The combination in a type justifying
machine of mechanism for ascertaining the
length of a line, a series of movablespace de-
termining -combination forms-in operative
connection therewith and controlled thereby,

a-series of pin-blocks arranged loosely upon

a track, each block having a number of pins
corresponding ‘to the number of different
spaces in the space-case, a word-key in opera-

‘tive connection with said pin-bloecks and com-.
bination - formns respectively, .intermediate

mechanism for actuating said pin-blocks and

- combinations with each. depression of said

key, means for temporarily locking said pin-

‘blocks, a line-key and intermediate mechan-

ism for causing a given combination-form to

- be brought to'a registering position, and mech-

6o
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anism for automatically bringing said pin-

blocks into contact with said combination-.

forms, substantially as described. - .
89.In a type justifying machine; the com-

bination of 'a series of pin-blocks arranged .

upon a suitable way, each of said blocks be-
ing provided with a vertical and horizontal
groove therein, forwardingand loeking plates
respectively having projections .thereon

.sustaining said-blocks, means for, forwarding

said forwarding and locking -plates
‘ively,snbstantially as described;:’, .

LY SEN

‘parting-a fourmotion movement ‘to:said for-.-

warding -plate, and ~means- for: imparting: a.-
vertical movement to:said locking plate,sub-: 7o .
stantially as shewn and-desceribed: .=~ . .

- 90.. The combination with:a series of-space: -
determining combination forms, of a seriesof -
pin-blocks 333, having pins 334, adapted to be
arbitrarily set by said-forms;-a race-way for 73

the samestep-by step thereon, and a -series of- .

~vibratory space -selecting: levers, the move-

ment of which:is adapted to be-intercepted.
by said:pins when set;substantially.asshown:
and desoribed... - o v oo foas
91: In:a type justifying machine, the com-
bination of & race-way, a series of pin-blocks, .
aforwarding-plate and means.for auntomati-:
cally actuating said.forwarding-plate at the 85

8¢

will of the operator,substantially as set forth..

- 92.-In a type‘justifying. machine; the com-

‘bination of a race:way, the:pin:blocks:333.

grooved as described; forwarding-plate -844,.
locking-plate 346, and means for: .actuating.
] ,espe'Ct-’;

~-93. The.combination of-a Word-key,:&;ﬁi({rd:} :
shaft normally at rest, a ‘centinuously rotat--
ing shaft, an intermediate antomatic cluteh, a..

race-way, a series-of pin-blocks: 333; arranged. .
‘loosely thereon, forwarding.plate .344,.lock-. ...

ing:-plate 346, and intermediate mechanismin
operative connection with-said :line-shaft for:
actuating said locking and forwarding plates;,
substauntially as deseribed.- 1 +.i %

.94. The combination: in & type- justifying - .
machine of an- endless. race:way, a-series;of. ~~
movable pin-blocks, a: movable portion upow
said race-way, means for.actuating said mov-

10§

 able portion at the will.of the operator, aseries

of ecombination.forms in.operative proximity ..

- to said movable portion, and means for.cans:

ing a given combination to:registerwith:-said
pins; whereby the movement intoan abnormal
position: of said movable portion of the race-
way.may cause certain of said pins to-beat: .
bitrarily set, substantially.as specified;: ., :- ~

95. In a type justifying-machine, the com-
bination of an-endless race:way, a:series of
pin-blocks-333, meansin operative connection
with a word-key foractuating said: pin-blocks
step-by-step, a moyable portion upon -said
race-way, and means, substantially as speci- -
fied, for causing said blocks. to register with
said movable portion, substantially.as set
forth., - D TS P

96. In a type justifying machifie, the com-
bination of an:endless race-way, a series-of
pin-blocks, means for:forwarding the same
upon said race-way, means for bringing said

| fe]

115

125

-pins into contact with a series of combination .

forms whereby one or more of said pins may
be abnormally set, and means for positively
returning said pins to a normal position, sub-
stantially as specified. DR
97. In a type justifying machine, the com-
bination of an endless race-way, pin-blocks

130

adapted to engage said grooves, means for im- 1 333, having pins 334, means for bringing said
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‘pins into contact with a'series of space deter-

wining combination forms, space selecting

Jévers arranged to vibrate in operative prox-

imity to said pins when set, and the cam sur-
face 330° for returning said pins to abnormal
positions, substantially as described.

98. The combination of a pivoted frame in
operative connection with the word-shaft, of
a series of space selecting levers pivoted upon
said frame, springs for holding said leversin
a normal position with refereneetosaid frame,
a series of pin-blocks, means for bringing said
blocks one- by one in the path of movement
of said levers with each revolution of the
word-shaft, a series of space-ejecting plun-
gers arranged to be initially moved by said
levers, and means for positively forwarding
and returning said plungers when initially
moved, substantially as deseribed.

99. The combination of the pivotally mount-
ed frame 578, word-shaft 266, in operative
connection therewith, a series of levers piv-
oted in said frame at or near their middle,
springs for holding the same normally in a
given position, movable pin-blocks 333, means
for moving the same one by one in front of
said levers, space ejecting plungers arranged
to be initially moved by said levers, a space-
case, and means for positively actuating said
plungers, substantially as deseribed.

100. The combination with a series of blocks
333, a race-way for sustaining and guiding
the same, independent movable pins 334, a
series of levers 588, corresponding in hiumber
to said pins and arranged to vibrate in a suit-
able frame, projections 590, adapted to be
brought into contaet with said ;- - whenab-
pormally set, space ejecting plungers, means
for forwarding and returning the same, and
a space-case adapted to eontain spaces of
different widths and ‘eorresponding in num-
ber to the number of said levers, substan-

‘tially as set forth.

101. The combination with the pin-blocks
333 and initial space ejécting plungers, of
the vibratory frame 578 and the selecting le-
vers 588, substantially as described.

102. The combination with a series.of mov-
able pin-blocks, a race-way for supporting the
same, means for abnormally setting the pins
therein to conform to the length of an unjus-
tified line of type, aspace-case, space-ejecting
levers adapted to be controlled by said pins,
space-ejecting mechanism in operative prox-
imity to said levers, a type-race-way, a word-
comb for advancing the type thereon,a word-
key, a word-shaft and intermediate mechan-
ism controlled thereby, whereby said pin-
blocks may be intermittently advanced in
harmony with the movement of said word-
comb, substantially as described.

103. The combination with a measaring-

" slide and line-key, of a speecial stop in opera-

65

tive conuection with said line-key, for arrest-
ing the movement of said measuring-slide a
distance corresponding to the width of an
ordinary space, away from its normal posi-

547,861

tion, substantially as and for the purposes set’
forth.

'104. The combination with a measuring—
slide of the stop 282, and special stop 015,1in

¢

105. In atype justifying machine, the com-
bination of a race-way, means for adyancing
the type thereon, a galley,a movable gate ar-
ranged to form a continuation of the race-
way, a slide arranged to be actuated by the
foremost type as the line is' advanced, posi-

-tively acting mechanism for depressing the

line, and automatic mechanism interposed
between said slide and said positive aetir~
mechanism, - whereby the latter may be
brought into action to withdraw the gate-and
depress the line, substantially as describea.
106, The combination with a galley, of a
word-comb for advaneing the line to the-gal-

\v
<

operative connection with the line-key, sub- -
| stantially as deseribed.
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ley, antomatic depressing mechanism for de- -

pressing the line therein, a movable gate for

temporarily sustaining . the line, and means

for holding said line when advanced upon the

“as set forth.

" 107. The combination in a type justifying

‘machine, of a race-way, a word-comb for ad-’

vancing the type thereon, a setting galley hav-
ing a movable gateadapted to forma continua-
tion of said race-way, and a vertically mov-
able gate in operative connection with the
word-comb moving mechanism and arranged
to operate in harmony with the word-comb,
substantially as set forth. ‘

108. The combination with a galley of a
slide for indicating the lengtk of aline of type
when advanced into the galley, line depress-
ing mechanism, and intermediate connecting
mechanism -for antomatically initiating the
action of said line depressing mechanism, sub-
stantially as shown and described.
" 109. The combination with a galley, of
means for advancing the type therein from a
race-way, normally disconnected line depress-
ing mechanism,and means for connecting the
same with a source of power and bringing it
into action by the moveimnent of the type in
the galley, substantially as described.

110. The combination with a galley of line
depressing mechanism, means for initiating

9o

gate,in registry with the gal»le)’,substalltially .

95
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I1c

11§

the action thereof by.the advancement of the g

line, and means for preventing said action
when the line is either too short or too long
to register with the galley.

111. The combination ‘with a galley of a

) rie]

movable gate forming a continuation of the -

race-way, and line depressing mechanism,
means for initiating the action of said gate
and line depressing mechanism by the ad-
vaneement of the line of type, and menns for
preventing said action when the line is either
too shortor too long, substantially asspecified.

112. Tho eombination. with a race-way, a
word-comb and galley, of the vertically mov-
able slide 632 having teeth 033, arranged to
pass between and to be flush with the end

12§

130
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teeth of the word-comb whenforwafded foits
extreme limit; whereby a temporary abutment .

may be formed for the type, substantially as

specified. oo 0 Lol e 0
113. The combination of a race-way, a gal-

ley, & movable gate in said galley adapted to

form a continnation of said race-way, means

for forwarding the type upon said gate,line

depressing mechanism; a slide in the line of

movement of the type, alever adapted.to be

" actuated by said -slide, a spring for holding

Is

. ,20

“the-same in-a normal position, a slide in op-
. erative.connection with the word-shaft, a sec-

ondarty slide in operative connection with said
gate and line‘depressing mechanism respect-
ively, a gravity latch adapted to conneet said
two last mentioned slides, meauns for raising

‘said latch and meansin operative connection

with the lever for preventing the fall and con-
sequent engagement of said lateh until the

" end of the line of type is caused to register

with the walls of the galley, substantially as
shown and described. - N :

"+ 114."The combination with a galley of a
movable horizontal gate forming a continua-

tion of the race-way, means for advaneing the
type thereon, a line depressing -mechanism

- normally at rest, a slide normally at rest in op-
- ‘erative connection with said gate and line de-

30

35
-~ theline is of a proper length to register with

pressing mechanism respectively, a slide in
"operative connection with the word-shaft, an
inteérmediate mechanism adapted to be actu-

ated by the line of type when advanced upon

said gate, which mechanism is fitted to cause-

the operative connection of said slides when

" the galley, substantially as specified.
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115. In a type justifying machine, the com-

bination with a galley of the gate 617, slide |.
614, having the head 615, levers 618, 622, in.
operative connection with each other,aspring-
for holding them in a normal position, slides

635, 646, means for actuating the latter upon

‘the setting of each word, a spring catch for

temporarily holding the lever.arm 622, in any
one of three-different positions, latch 636, a
projection thereon adapted to register with a
notch in the end of the arin 622, when the lat-

teris held by'said spring catch midway be-

tween its two extreme positions, means for
lifting said latch.and a line depressing mech-
anism in operative connection with the slide
635, substantially as described.

116. In & type justifying machine, the com-

bination with a type measuring device, of an
indicator for indicating to the operator when

{thieline is of proper length to conform to col-

nmn measare. , ,
117. The combination with the line measuar-

ing-har 307, of a'scale, a movable pointer and |

intermediate ‘mechanism whereby the meas-

urement of theline may be indicated to the

operator, substantially as deseribed. ’
¥8. The combination with the line-imeéasur-

ing bar 307, of a scale, a movable pointer nor-’

mally-atrest,and intermediate mechanism for

_actuating the peinter by the line-measuring

bar when the line is nearly completed, sub-
stantially as deseribed. ' :
119, Thecombination with the line measur-
ing bar 807, of a scale, a movable pointer, an
alarm, an intermediate mechanism for actu-
ating said pointer and alarm, substantially as
deseribed. -~ : o
~-120. In a type justifying machine, the com.
bination of a type méasuring device, an indi-
cator for indieating to the operator when the
Tine has reached its proper length,a series of
space determining combination forms, means
foractuating the same in harmony with said
type measurement, a line-key and intermedi-

70

75

8o

ate-mechanism for causing said forms to be

automatically actuated at the will of the op-
erator, substantially as described.

121. The combination in a type justifying
machine, of a gage-block for transferring the
measurement of :the type, a line measuring-
bar, means for normally locking said .gage-
block, and meansin operative Gonnection with

-said line measnring-barfor releasingsaid lock-

ing device, substantially as shown aund de-
seribed. , ' ' o

122. The combination of a line-key, a series
of movable space determining combination
forms, intermodiate mechanism for actuating
the same, a type measuring device, a gage-
block and connecting mechanism for trans-
ferringsaid measurement tosaid combination

‘forms, means for normally and automatically

locking said gagé-block, and means for auto-
matically releasing said gage-block at a pre-

‘determined time whereby, in case said line-

key is depressed at an improper time, it may
fail to actuate said combination forms, sub-
stantially as deseribed. - :
123. The combination of the measuring-bar
307, spring-actuated rock-shaft 677, having

arms 678, 679, constructed substantially as

described, pin 033,and bar 436, iaving a notch

i therein adapted to be engaged by the arm 679,

substantialiy as specified. =~

124, The combination with an automatie
type justifying machine having intermit-
tently acting mechanism and a regular and
continuously acting source of power, of a

85

92

} 1o

105‘
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115

source of electricity, suitable electrical con-

nections, an electro magnet interposed in the
eleetric eircuit, the armature of which is in
operative connectien withi¢lutching mechan-

ism arranged 1o connect said-countinuously -
‘moving with saidintermittently moving parts,

an automatic cireuit maker and breaker
adapted to close a given break in the circuit
at regular intervals, and a circuit mwaker and
breaker under the control of the operator,sub-
stantially as shown and described. S
125. The combinatiorr with an automatic
type justifying machine having intermit-

“tently acting mechanism and & regular and .

continuously acting source of power, of means

forinitiating the action of said intermittently

acting mechauism, a lock for normally lock-
ingsaidinitiating mechanism, a souree of elec-

125

tricity, suitable electrical couneections, an -
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clectro-magnet interposed in tho cleetric cir-
cuit, the armature of which is in operative
conncction with said loek, clutehing mechan-
ism arranged to connect said contm11011515
moving with said intermittently . moving
parts,an aulonmtic cirenit makerand breaker
adapted to close a break in the cirenitat reg-
ular intervals, and. a4 cireuit maker ‘md
breaker under the control of the operator,
substantially as shown and describied.

126, In an automatic justifying machine,
the combination with contluuou&]y acting
meclianism and mtcnmLtently acting auxil-
iary mechanism adapted to be driven thereby,
of a source of electricity having suitable elce-
trical connections, a normally open Cll‘Clllt
closing device interposed in said gircuit a
1'an<red lo make and bLreal: said eircuit con~
lmuously at regular intervals in harmony
witB the driving impulse of the machine, an
electro-magnet havmrr an armature in oper-
ative connection with suitable starting mech-
anism, an independent circuit closmw device
and a supplemental circuit in connecllon
therewith and with said magnet whereby the
magnet may be automatically retained in a
clmed cireuit during a predetermined ’ume,
substantially as shown and described.

127. The combination in an antomatic jus-
1ifying machine, of a continuously moving
dnwn«r power, mechanisms normally at rest
for a(,(,()ll]pllbhlfl“‘ the necessary intermittent
movements in.connection with the justifica-
tion of the type, means for operatively coil-
necticg the two at the volition of the opera-
tor, and an clectrical time-lock in operative

_ conneetion therewith whereby said portion or
_ portions of the machine as are normally at
* rest may be caused to act in harmony with
‘ thecontmuousl) moying mechacism, subbt.m-

tially as set forth.

128, The combination in 4 a, t) pe JuStlf) ing’

) nmdune having contmuously and mtemut—

50
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tently acting medmnmns,,oﬁ an “electrical
time-lock for controlling the time of move-
mentof the type ejecting mechanism, an elee-
trieal time-lock for controlling the actlon of
the mtclmlttently moving 111sL1t3m" mech-
amsm, means for actuating said first.named
time-lock separately, and fncans for actuating
both of said time- locks when desired, by a
single impulse common to both, substdntml'
as described.

129. The.combination i in a type ,]usuf_smfr
i xduue having contmuou\ly and intermit-

tently. nm\,dble co-neting, parts, of & main

electro- mechamcal time-lock 101' coulrollmw

_the timo at which the t)pe may "be. e,]euted-

(=%
(%5

said main time-lock benw in operativ

€on-
pection with tho char 1ete1‘~°91(,ct1x]rr I\eys a
seeonddxy time-lock for’ controllmn Lhe time

at whieli the main Jusnf)mrrmeehamsm may

, bo broughtintoaction, a word- -key inoperative

cunnecuon with said secondary time-lock, and
a common mechanism for automatically re-
turning the parts counected with:said seleet-
ing keys and word- kev 1'espe(-nvcly to tlwu‘

normal positions with cach impuise of (ho
machine, substantially as set forth.

130. In atype justifying machine, the com-
bination with a continuously acting souree of
power, of aseries of character selecting keys,
levertarms in conneetion theruwuh for injti-
ating the action of the typo o,] ecting plungers,
a rdurnmn bar.in proximity to said levm-
for mturnuw the latler from an abnormal to
a normal position, intermediate mechanism
in connection with a cluteh-member normaliy

75

at rest for actuatmﬂsaxd returning-bar,a con- .

‘tinnously revolving clutch member ul.zpted

toengage said first clutclx member,spring act-
uated mechanism for throwing the same into
engagement, a lock for preventing said ac-
tion, a source of electricity, suitable electrical
connections, an electro-maguot having its ar-
maturein operatlve connection with said look
mechanism in connection with said clutch for
resformg said returning-bar to a normal posi-
tion, a word-key, a word- -shaft, intermediate
clutehlm mechanism in operative counection
with Sd,ld word-key, a lock for normally pre-
venting the action of said word-shaft clutch-
ing mechdmam an electro-magnet for releas-
ing said lock, means for counee'mo‘ the same
wuh a source of eleetricity, an automatm cir-
cuit maker and breaker adapted to act with
each impulse of the machine, and a cirenit
malker and breaker interposed in said cirenit
and in operative connection with said word-
key, substantially as shown and deseribed.

131. The combination in'a type ju t,lfym'r
nmchme, of a continuously moving main
mechanism, intermittently moving .mmlmly
mechanism, intermediate clutching mechan-
ism, a source of elecirieity,an clectro magnet
for controlling the action of said clut(,h,,
continuously revolving circuit malker and
brealker interposed in mld cireuit, a word-key,
and a secondary cirenit maker and bleaku-
in operative conuection. thmewlth, substan-
tially as described.

132, The combination in a l) pe jus ,tlf\‘m"
machine having continuously and intermit-
tently l‘nomble co+acting: parts, of a main
electro-mechanical time- lock for determining
the time at which the type may be e]octed

said main tima-lock being in operative con-
nection with the character- -keys, a word-shaft
and line-shaft normally at rest, cluteh mech-
anism for connecting said word-shaft with
the main driving-power, a_ word-key and in-
termediate mechanism. for  conneeting the
samo. wilh said word-shaft ﬂhl(’h, an electri-

eal, time-Jock” for catising. said word-shaft
clutch to be broughtinto action, & line-shaft
clutch mechamsm interposed between; the
same, and said woxd shaft, mechanism. in op»
(,ratlve connectlon with s(ud line-key forcaus:
ing the clutching. of said lme-shatt, a souree,
of electmuty elwtlo -magnets adapled to. rg-,
lease each of said. time- locks, a, rotary cirenit
maker and breaker. arranged ‘to revolve in:

:h‘n'mon) avithy the. unpulse of the.machine,
and a cirenit maker and breaker in operative.
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as shown and. deseribed: .

~-133. The combination of contmuouslv mov-
ing. mechanism, mechanism normally at rest,.
, mtermodmte clutchmrr mechanism, a'soxrce

of electricity, an eleetro magnet for control-
ling the action of said clutchmﬁ meclmmsm,

a 1‘evoluble cirenif makerand breaker adapted

. to.act continnously and in harmony with the
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impulse of the machine, a circuit maker and
breakerunderthe control of the opsrator, and
a seeond(uy circuit adapted to be closed by
the action of said magnet, whereby a spas-
modie and imperfect action way be avoided,

substantially as shown and desecribed,

134. In a type justifying machine the com-
bination with a continuously moving source

‘of power .of the intermittently actmw setting

mechanism, intermittently actmg ;]ustlfymfr
mechanism, magnets 2 and 00 respectively,
electrical circuits connected.therewith and

_with a source of electrical energy, a continu-
ously acting antomatic ecircuit maker and.

breaker common to both of said circuits, a se-
ries of -selecting keys, a circuit maker and

breaker in counection therewith adapted. to
- be actuated at the will of the eperator upon

the depression of one.or more of said select-
ing keys-to close the circuit with said magne$
2, a word-key, a-circuit maker and breakerin
connection therewith' adapted to close the
cireuit with both of said magnets, and inter-

“mediate clatching mechanism adapted.to be

controlled by the armatures of said magnets
for bringing said intermittently movable
paris into action, substantially as described.

135, The combination of a word-shaft, nor-
mally at rest, a continuously acting source of
power, a clutch for conneeting said word-shaft
with said source of power, an -electric time-
lock for controlling the action of said clutch,
electrical connections connected with said
word-key for causing the action of said time-
lock, returning-bar.188, a. word-key, lever-

arms 202, 205, means for connecting the for-

mer with said word-key and with said word-
shaft clutch mechanism, and a series of se-
lecting-keysin operativeconnection with said
returning-bar, snbstantially as specified.
186. The ecombination in a type justifying
machine, of a continuously acting source of
power, type ejo-ting plangers, mechanism for
initiating the action thereof, a returning-bar
a series of selecting keys in operative connec-
tion- with -said returning-bar, a word - shaft
and line-shaft respectively, normally at rest,

- eluteh mechanism for connecting the same
" with the continnously moving parts, a word-

6o
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koy and line-key respectively, each in oper-
ative connection with said returning-bar, an
electrical tiine-lock in operative connection
with the seclecting keys, for controlling the

intermittont actionof the type ejecting plan-
-gers, an electric time-lock in- operative con-

nection with the word and line keys respect-
ively for controlling tho action of the word-
shaft cluteh, a

souxfé,e of electricity, smtable'

“connection with said hne km substmhally t electrieal conneetlons, a dog or bolt for lock-

-ing said returning-bar, an eleetro magnet for
actuating the same, and means for evmtmg

_said mftguet upon the denression of the word- .
key, substantially as described. -

137. The combination with a cbntmuously

moving source of power, of the. word-shaft.

266, a word-key, an .- automatie clutch mech-

anism in operative connection therewith and

means for suddenly and positively releasing
said eclatch upon the completion of a smrﬂe
revolution of sald word-shaft, .su Dstantmlly
as described.

138, The c()lllbllld,tl()ﬂ thh a condnuously
acting source of power of the word-shaft 266,
an inl;ermediate cluteh mechanism, a key for
causing the same to be brought. into. action,
means for releasing said clutch upon making
a single revolution and an air cushion for re:
lieving the impaect incident to the sudden
starting and stopping of said elutch, substan-
tially as specified. .

139. The combination of the word- Ley, the
lever 246—247, in operative connection there-
with,; the c:ontinuously' revolving gear 250,
having pins 251—251, disk 2064, eonstructed
as described, lever arms 258,259, sliding bloek
265, and means rigidly attached to the word-
shaft, forengaging-said block when projected,
substantlally as deicrlbed i

140, The eombination with . the movable
block 265 and means in operative connection

with a key foractwating the same, of the part.

267, rigidly attached to the word-shaft, con-
tact lng 271, upon a lever pivotally attached
to the part 267, a piston and cylinder in op-
erative connectlon therewith, and adjustable-
openings for admitting air to said ‘cylinder,

substantially as described.

141. The combination Wlth a continuously.
moving source of power of a word-shaft, a
word- shaft clatch and a cushioned or yleld-
ing contact lugin operative connection there-
with, substantially as deseribed.

142. The combination with a continuously

moving source of power of a word-shaft, a

word-shaft eluteh, a movable contact lug,
means for engaging sald lug to start said
shaft, a banking for engaging the same ftc
stop said shaft and means for cushioning the
movement of said contaet lug in both dxree-
tions, substantially as descrlbed
143. The combination of .the gravity arm
259 having the pin 260, said arm being in op-
erative connection w1th the ﬁnuer-key, of the
disk 264, flange 278, movable block 265 hav-
ing the part O’()o, a cushioned movable con-
tact lug 271, attached to a frame-piece rig-
idly secured to the word-shaft, and means for
limiting the movement of said contact-lug,
substa‘xtlally as described.
The combination w1t‘1 a word- shaft of
a clutch one member of -which is prowded
with-a cushioned contact lag and means for
positively liniting the movement of said lug,
substautially as described.
1145, The combination wilk a word-shati, of
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a clutel, one member of whieh is provided
with an elastic or yielding contact-lug the
movenient of which is cushioned in opposite
directions, and au automatically movable
banking for engaging said lug to stop the
same, substantially as described.

146. The combination with the word-shaft
2G6, of a clutch, one member of which is pro-
vided with an elastic or yielding contact-lug
the movement of which is cushioned in oppo-
site dircetions, the pivoted arms 274, 276,277,
and means forautomatically tiltingsaid arms,
substantially as described.

147. The combination with the word-shaft,
of a cluteh having a movable contact-lug,
meauns for positively limiting the movement
of sald lug, and a double acting air-cushion
<ii operative connection therewith, whereby
the inertia may be overcome without shock
in starting and stopping said shaft, snbstan-
tially as specified.

148, The combination witha word-key of a
word-shaft clutch, a lever in operative con-
nection therewith for initiating the'action of
said clateh, electro-magnet 00, a source of
electricity, an electrical connection therewith
and with said magnet, arm 248, having a cir-
cuit maker and breaker adapted to close a
break in the circuit with said electro-magnet,
arm 234, having an armature attached thersto
in operative proximity to said magnet and a
circuit maker and breaker interposed in said
circuit adapted to elose the same at regular
intervals, substantially as deseribed.

149. The combination with the lever arm
247, ratchet wheel 19, an eleetric circuit, a
source of electricity, contact spring 21, elec-
tro-magnet 24, an automatie circuit maker
and breaker adapted to close the circuit at
regular intervalg, returning-bar 188, having a
projection 198 in operative proximity to a dog
011, attached to the armature of the magnét
24, and the special word-key 23, also inter-

_posed in said cu*cmt substantlally as de-

seribed.

150, The combination with the word- -key rod
183 of the special word-key 23, and interme-
ns, whereby upon actuating
said word-key to break the electric cirenitand
release the returning-bar, the word-key rod
may be simnltaneously actuated, substan-
tially as desecribed. ‘

151. Thecombination with thespecial wond-
Eey of the two-part word-key bar and means
for automaticaliy locking the forward portion
when the special word-key is actuated,sub-

- stantially as set forth.
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152, The combination in a type justifying.

machine, of n word-shaft, means foraétuating
the same, a line-shaft normally at rest, a
clutch mechanism for connecting said line-
shaft with. a source of power, a line-key in
operative connection with and adapted to ini-
tiate the action of said word-shaft, mechan-
ism in operative' connection with said word-
shaft for initiating the action of said line-
shaft clutch and a spring catch in operative
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connection with said lune-key, for holding the
same in an inoperative position against the
action of a spring, qul)st,mlmlls as deseribed.

153. The combination, in a type justifying
machine, of a word-shaft and line-shaft re-
spectively, each of which, being normally at
rest, isadapted to be brought into aciion aad
make a single revolution, the action of said
line-shaft being controlled by mechanism in
operative connection with said word-shaft,
substantially as described.

154. The combination of a word- <h ft and
line-shaft, the action of the latter being con-
trolled by that of the former, and means for
bringing the former into action without act-
nating the latter, substantially as specified.

155. The combination with the line-shaft

424, of a primary clutch-member attached
rigidly to said shaft,a secondary elutch-mem.-
ber in operative pmxnmtv to tho first and at-
tached to a shaft adapted to rotate continu-
ously, a radially movable Lolt secured in said
primary clutch-member, a stop in engaging
proximity to the outer-end of said bolt when
the latter is projected outwardly, a lug upon
said secondary clutch-member in engaging
proximity to the inner'end of said bolt when
the latter is projected inwardly, a stationary
cam having a groove therein in operative con-
nection with said bolt, said groove being so
constructed as to permit said bolt to be pro-
jected inwardly into engagement with said
secondary cluteh-member at the beginning of
the revolution of said .primary cluteh-mem-
ber, and outwardly at the end of said revolu-
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tlon and automatic means in open'ame con- -

nectlon with the line-key for actnating said
bolt, substantially as described.

156. The combination with the disk or
cluteh-member 413, rigidly attached to the

105

line-shaft, of a clutch-member in operative .

connection with a continuously rotating shaft,
said elutch-member having one or more con-
tact-lugs 423, bolt 410, a stationary cam hav-
ing the groove 418, With rise 418", meaus,

such as the pin 417 for conneeting said bolt’

with said groove, stop 425, arm 411 eam 410

and pin 408, in operative connection,with the

line-key, substantmlly as deseribed.”

.157. The combination with the line-shaft of
the disk 413, means for causing the same to
start and stop at a given point after having
completed one revolution, cam 0113, lever

0414, tilting arm- 378, spring-catch 577, in op- -

erative connection with the line key, and in-

10

termediate spring actuated mechanism for .

initiating the action of the line-shaft eluteh,
such mechanism being conneeterdd with the
lever 0114, whereby said mechanism may be

‘returned to its dormal position by tlie revo-
lution of the line-shaft, substantially as de-

seribed,
158. In a type justifying machine, the com-
bination with the disk 413, radially movablo

‘bolt 416 and stationary cam 418, having rise

418°% of a'secondary clutch-member haviug
contact-lugs 423,423, bolt- 0420, and ca groove
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~ 0419, in operative connectxon therewith, sub-

10

stantmlly as desecribed.

159. The 'combination with the line-shaft
424 of thé disk 413, bolts 416, 0420, station-
ary cam grooves 4:18 419, a secondary con-
tinuously rotating clutch member adapted to
be engaged by sald bolts,stop 425,and means,

.in operative.conneetion with the llne key, for

actuatmw the bolt 41() substantially as de-
seribed. .

160. The combmatlon in a type justifying |

’ maehing of a word- shaft and line-shaft nor-

115'
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‘mally" at” rest, means for bunomw the same

into oneratlve cohnection with a contmuously
moving source of power, and. means for de-
laymg the action of said line-shaft for a defi-
nite peuod after said word-shaft is brought
into action, subatantlally as described.

161. The combination in a type justifying
machine of a main setting type-driver, an
auxiliary type-driver, a word-shaft normally

‘at rest for controlling the mechanism relating

to the words, means, 'unde‘r control of the op-

erator, for connecting said word-shaft with-a

continuously moving source of power, and

- means for delaying the action of said word-

..30

shaft until the type set out by a given im-
pulse of thesetting mechanism, are delivered
to the auxiliary dmver, substantlally as de-
seribed.

162. The combination in a type justifying

‘machine of a word-shaft normally at rest for

.ctoating mechanism relating to the words,a
line-shaft normally at rest, for actuating
mechanism relating to the hne, means for act-
uating one or the other of said shafts at the
will of the operator, and means for automati-
cally locking the starting mechanism of the
line-shaft for a predetermined time after
starting said word-shaft, substantlally as de-

_.seribed.

163. The combination of a word-shaft, a

. word-ecomb and word-key, respectively, in op-

erative connection therewith, a line-shaft, a

- line-key and intermediate mechanism for act-

uating said shaft, a movable obstruction -in
operative connection with said word-key for
preventing the action of the line-key actuat-

-ing ‘mechanism when said Word-key is de-
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'pressed means for moving said obstruction.

oneé step away from a normal inoperative po-
sition with each depression of the word-key,

-and means, in operatwe connection with the
" “word-shaft, for returning said obstruction one
35

step toward a normal position with each revo-
lution of said word-shaft, whereby the action

of theline-key may be Wlthheld until the com-

pletion of the movements of the word-shaft

_mechanism incident to a rapid successive de-

pression of the word-key, substantially as de-
scribed.

" 164 The combination with the spring-act-

uated escapement bolt 385, having notch 391,

- with the arm 378, ratechet mechanism in op-

65

erative connection with the word-key for re-

- leasingsaid bolt step by step, and mechanism

in operative.connection with the word-comb’
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ment of said WOld comb, substantxallv as de-
seribed. :
165. The combination in‘a type Justlf‘vmv

"for retarning said escapement bolt a corre-
‘sponding dxstance with-each forward move-

70

machine, of type settingand justifying mech- -

anism, the latter of' which i is normally atrest,
of loc&mc mechanism for locking the seleet-
ing keys, a so#irce of electrxcxty, anormally
open electric eircuit, an electro-magnet inter--
posed thereinforactuating said locking mech-
anism, a line- -key and a suitable eircuit maker

.and breaker in- operative connection there-
-with, whereby the depression of said line-key

75
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may cause the simultaneous locking of ‘said

character-keys, substantxally as descrlbed
166. The combination in a type justifying
machine, of type setting and justifying mech-
anism, the latter of which is normally at rest,
of locking mechanism for locking the select-
ing keys, a source of electricity, a normally
open electrie circuit, an electro-magnet inter-
posed therein for actuatlng said locking mech-
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anism, a line-key for initiating the:action of -

the mechanism relating to the. line, & cireuit
maker and bréaker in operative.coiinection
with said. line-key, and means for automati-
cally breaking the circnit npon the comple-
tion of the movement of the mechanism re-

lating to said line, substantially as specified.

167. The combination. in a type justifying
machine, of a lock for locking the character
keys, an electro- magnet for actuating said
lock, a source of electricity, an electrie cireuit,
a llne -measuring device, and a circuit maker-
and breaker in operative connection there-
with, whereby said eircuit may be closed
when said line shall have reached a given
limit, substantially as deseribed.

168 The combination with thé word-key of
the ratchet-bar 0244, means for actuating the
same step by step by the movement of " said
word-key, and a detent upon said ratchet-bar
adapted to engage a notch in the line-key
rod, Whereby said line-key may be locked
untll a given number of words are set, sub-
stantlally as described.

169. The combination with a word- key of a
ratchet, means for actuating the same step
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by step with each depression of said word- .

key, a lock for locking the selecting keys, a

source of electricity, an electric cireuit, an.
electro-magnet 1nterposed therein, an arma-
ture of which is in opexatlve connecmon with
said lock and a circuit closing deviee con-
trolled by said ratchet, whereby the charac-

120

ter keys may be locked when a given number

-of words are sét, substantially as deseribed.

170, Thecombination with a word-key, of a

125

ratchet, means for actuating the same step -

by step with each depression of said word-
key, a lock for locking the selecting-keys, a

source of electricity, an electric circuit, an
electro-magnet interposed therein, the arma-
ture of wh1(7b is in eperative connection with

130

said lock, a/¢ircuit closing device under the

control of said ratchef-wheel, which device is
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adapted to close said circuit upon the setting
of a given number of words, and a special
line-key with means in operative connection

therewith forbreaking said eirenit at the will -

of the operator, substantially as deseribed.

171, The combination with a word-key of a
special em-quad key adapted to actuate said
word-key, but so connected that the word-key
may be depressed without actuating said em-
quad key, substantially as specified

172. A type justifying machine in which
mechanisms relatingto the words and requir-

jng to be operated at a given time are di-

rectly actuated or controlled by a revoluble

-word-shaft normally at rest, and-mechanisms

relating to the line are direcily-actuated or
controlled by a revoluble line-shaft normally.

at rest,—said word and line shafts respect-
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ively being arranged to act in harmony with
respect to each other, and being provided with
automatic means, subservient to the will of
the operator, for bringing one or both into
operative connection with:a continuously
moving source of power, whereby all the ele-
ments to be operated at any one time during
the movements of said shafts or -either of

them, may be actuated as a unit and in per-

fect aceord, substantially as described.
In testimony whereof we have signed this

specification, in the presence of two subscrib- 30

ing witnesses, this 9th day of February, 1893.
: JAMES W. PAIGE.
CHARLES R, NORTH.
Witnesses: -
Davip H. FLETCHER,
- ARMINTA 8. KILBOURN.
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