—
=
P ;

N° 8634

Date of Application, 25th Apr., 1899
Compleie Specification Left, 24th Jan., 1300 -Accepted, 14th Apr., 1900
PROVISION AT, SPECIFICATION,

Improvements in Machines for Preparing Perforated Record
or Control Btrips.

A communication from the Lawsrox Moxorver Macmive Comrany, a Corpora-

tion created and existing uwnder the laws of the State of Virginia, and
having ils principal place of business at Wuashinglon, Distriet of Columbia,
United States of Awmerica. '

Arsrep JTirvs Bovrr, of 111, Hatton (farden, in the Counly of London,
eved Patent Agenl. do hereby declare the nature of this invenlion to be as

110WS . —

s invenlivn telates to improvements in apparalus or machincs for preparing

ted record strips or ribbons such for imstance as are designed primarily
coulrolling the production of printing characters or type. through the medivm
of appropriale wechanism, that for instance employed 1n what is known as the
“ Lanston Monotype Syslem ” although features of the invention may be utilized
sroducing perforated vecord or conlrol strips, ribbons or the like for other
DATPOSES.

In Inglish Patent No. 22208, dated September 28th, 1897, a machine is set
1i in detail for producing perforaled record strips of the characler mentioned

and in its functions the machine eontemplated by the present invention approxi-
mates closely that set forlh in the said patent, to which reference may be had
for a more clear understanding of the general objects lo be accomplished.

secially in respect to the relationship existing between the strip producing |
mechanism, and strip produced thereby, and the subscquent functions performed
by the slrip in the character producing mechanisim.

While the said points of similarity exist between the formerly patented
snparatus and the present invention, by the presenl improvement, ‘the mechanisius
for accomplishing the desired ends arc greatly simplified; - the labor of the
operator materially reduced, and generally, more accurate and complete results
atiuined, particularly with respect fo. the justification perforalions, the I
ine indicating to the operalor exactly which keys are to be struck to cow-
¢ the justification of cvery line, thereby climinating all mental calenlation
iubility of error and reducing the problem to a mechanical certainty.

v speaking, while ihe machine is an organized whole designasd for
> a unilary result embodied in the record or conipol strip, vet for
“of a detail description and a more ready understanding of {he
al elements organized lo produce such vesult, the mechanism may be
nto sroups, such groups cowmprising, first tha paper feeding mechanism
> the strip or ribbon at regular intervals and hiolding it in position
punches; second, the punching mechanism by means of which the
are made in the record sirip, said perforations being properly dis-
combitied so as to represenl and control the production of the ‘
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separale lypes, points, spaces, ete., pertaining to the sclected font, while cerlain
other perforations control the seiting of lhe justifying mechanism lo vary the
(hickness of the bodies (preferably ouly cerlain selected Lodies, as spaces and
full stop type) selr ways, and to inaungurale the movemenl of the %allo-}r
mechanism at the eompletion of each line; third, the key board, or finger
mechanism operating either mediately or immediately upon the mechanisms to
control their movements; fourth, the justifying indicator Lor indicating to the
operator the appropriale justification keys to be operated to make the indications
for a properly justified line; fifth, a 'nc indicator for indicating the nwmber
ol units whicli can be ineluded in a line, or the numher of units remaining unfilled
in a lime: sixth, Lho resetting mechanism fox restoring the parts. parlicularly
the irdicating mechanism to the zcro poinl, ready for subsequent operalions.

With this preliminary cxplanation, the details of the several raechanisms aud
their eo-relation will now he described, lhe particular features of novelty of the
fnvention being sel forth in the appended claims.

Tn the sccompanying drawings:—

Tigure 1 is o perspective view of a key board record producing mechanizm
embodying the present improvements. ' :

Figure 2 is a front clevation ol the same, these two fignres showing the parls
in their zero position. :

Tignve 3 iy an elevation looking af {he left hand side of the muchine with
the parts in the position indicated in Figures 1 and 2.

Figure 4 is a vertical seetion tuken centrally through the upper portion of
the machine and looking lowards the left hand side, lhe paper feeding mechanism
being shown in elevation. - :

Kigure 5 is a detail sectional view of the rigid and limher pawls of the paper
feeding mechanism.

Tigure 8 is an elevation with the side casing removed, looking towards the
left hand side, (his figure showing the Jower portion of the machine, while
#ioure 4 shows the upper portion on substantially (he same scale.

igure 7 s a horizonial section raken above the indicator operating mechanism
and showing lhe main portion of such mechanisra in top plan.

Figure 8 is a verlical section tulen through lhe upper poriion of the machine
looking lowards the lefl, and showing the indicator mechanism in side elevation.

Tigure 9 is a eorresponding view taken Lo the left of the indicating mechanism,
Tooking towards (e right, and showing ench mechanism in elevation from the
sida opposite that illustrated in Figure &.

Figure 10 is a front clevation of the upper portion of the machine with the
front of the casing and justification indicators rernoved.

Figure 11 is a vertical section (aken transversely of the umils wheel shaft 1o

“¢how ihe units wheel controlling mechanisio.

Kigure 12 is a view looking af the opposile side of the mechanism illustrated
in Figure 11 and showing the rack and pinion for advancing the justification
indicalor upon the uvperation of cerlain predetermsined keys (space keys for
instance.)

Tigure 13 is a vertical seclion of the nnils wheel and indicator controliing
mechanism taken in a plane just in front of the units wheel rack and showing
the upper cnd of the driving weight and its 1ack for impurting molion te the
unite wheel rack, units wheel and line indieator.

Tigure 14 is a detail herizontal section looking downwardly and taken on o
plane coincident wilh the axis of the units wheel and justification indicator ehafi.

Fignre 15 is a defail sectional elevation ‘showing lhe eperating mechanism
for ‘advancing the justification indicator in accordance with Lhe number of justi-
fying type bodies included im any partienlar line.

Figure 16 is a seclional view taken transversely of the indicalor shaft in a
plane inlersecting the indicator rack and pinion.

Figure 17 is a detail perspective view showing the assembled group of units
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wheel stops for limiting the movement of the said units wheel in accordance wilh
the number of units contained in the bodics of the parlicular iype designated
in the operation of the key levers.

Figure 18 is a delail perspective view of one of said stops showing a scclion
of one ol the stop aperating bars. :

Figure 19 is a vertical scotion through the power weight and the gearing
for transmitting the power lo the several mechanisms.

Tigure 20 s a diagramatic view illustrating the justilication chart and
indicator,

Ligure 21 is a rear elevation of the whole machine with the rear plates of
the casing removed to show the upper rock bars, the ends of lhe lower rock
bars, the vear ends of the key levers and the guide bars for positioning the key
levers. '

Figure 22 iy a diagramatie view illustrating the upper and lower units lavs
willl the Jugs an the latter with which the kev levers cooperate, this view alsa
showing m dotted lines, lhe upper series of rock bars for operating the units
system o punchies and the stop bars,

Figure 23 is a eimilar view showing the stop bars, the punch bars, the lower
punch bare, and in dotied lines, the roek shafts shown 1n Figure 22, and m
addition, in detted lines, the rock shaft for communicating motion [rom the
kev levers 1o the lower punch bars.

Vignre 24 is a eide clevalion of one of the npper punch bars.

Tigure 25 is a side elevation of one of the stop bars.

Figure 20 is a side elevation of one of the lower stop bars.

Fignve 7 is a detaill perspeetive view showing e main and supplemental
racks for operating {he unils wheel and justification indicator arm, together
willh the Jocking pawl for unitng said vacks, and the throw-out arm for said
pawl #aid arm and pawl being shown in dotted lines.

Iigure 28 is a perspeetive view showing one of the lower rack bars and the
means for mmpariing molion therefrom to the Jower punch bars, a ey lever and
Lower unils bar bLeing shown in dotted lines. ' :

The working mechanism of the machine which lalter will he termed a key
board, may be couveniently mounled in a frame or casing, which is preferably
divided ‘nlo a botlowm section 1, and intermediate section 2, and a paper sup-
porting frame 3, smrmounting tha seetion 2. The bottom seclion 1 of the casing
preferably has an extended basc for the accomumodalion of the key levers and
at its frent is arranged {o permit the key levers to project for the attachment
ol the finger pieces 4, these finger pieces and kev levers being arranged in
vertieal columns and horizontal rows, as will hereinafter appear 1n the deserip-
tion of this particular part of the machine. The inlermediate portion of the
casing 2, preferably conlains the indicating mechanism _:md 8 portion of the
puuch bar opervating mechanism and at the left hand side provision is made for
supporting the weight fram which the driving power is secured and lhe racks
and joechanism through which such puwer is transmitted to the operating parts
ot the key board. o

Tor convenience in manufacture, hoth in respeet to the assembling of the
parts and in respeel to the cost, the three seclious of the casing and the
mechanism earried therehy ave made up of independent parts, which, however,
in the assembled structure are conrected up for unitary action.

Mecirawtsy ror HoupInag axp Frepive tor Paesx.

Tha frame 3 at the top of the machine is arranged with bearings 5 for the
reception of the journals of the spools upon which the paper or record strip is
wound, this strip teing preferably in long lengths, previously prepared with
narginal perforations and wound upen a spool or bobbin adapted to be held in
place in the bearings 5 b}' o shaft or pin G, upon which the spocl may he
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placed and from which it may be drawn around a hollow dic 7 by means of pin
wheels 8§ arranged to engage the marginal perforalions in the sleip and rom
which it is carried to and wound upon the receiving 1oller or spool 9 jowmaled
on a removable shatt 10, said spoel being adapted to be rotated tv maintain the
lension on the paper regavdiess of the parncular size of the roll, as will be
now deseribed. ; i Fi

The receiving roll 9 al one end contacts or s removably connected with a
_short shaft 11, carrying at 1ts outer end a pinion 12 meshing with a verlical
rack 13, the connection between the shaft 11 end the pinion 12 being made by
means of a spring pressed cluteh section 14, whereby the rack may be raised
swithout reversing the rotation of the roll and tend by its weight and the dviving
weight, to be presently referred to, to rotatc the roll forwardiy for winding the
paper. Tho pin wheels 8 are mounted on a corvespording shall having a
pinton 15 cunnecled therewith through a eclutch :ection 16, Figure 2, aud
adapted to be driven by means of a vertical rack 17. The two racks 13 and L7,
Figures 1 and 4, are arranged lo work vertically In paralielism in suilalle
guides on the side of the frame or casing and petween them is suspended a
pinion or gear wheel IS, from the journal of which a weight 19 1= suspendad
and hence tends to draw said racks downwardly lor advancing lhe psper, but
permits the said macls to move independently, 1 order 1o allow for the varia-
tion in the size of the receiving roll. and at the seme time maintein a proper
und constant pressure, on both the pin whecls and receiving roll, for advancing
the paper across the die 7, where it is in position to be acted npon by the punches
Tor producing the perforations therein which constitute the record.

To cheek the feed of the paper and hold it stationary during the time the
punches arc acting thereon, Lhe pin wheel shatt is provided at the end opposite
the pinion 15, wilh an escapement wheel 20, with which an escapement formad
by stiff and limber pawls is adapted to cooperatc for permitting Lhe feed of lae
paper one tooth at a time, upon the operation of any oue of {his key levers and
for holding the paper slationary at all other times.

By relevence particularly to Migures 4 and 5, it will be seen ihal the escape-
-ment wheel 20, is preferably an ovdinary ratchet wheel and the pawls zve
mounted upon the frame 3, su as to vibrale transversely of the wheel, the stift
rawl 21 being rigidly mounted upon an oseillatory shaft 22, held in beavings
on the frame 3, and adapted to abut against a single adjustable stop 23, readily
acceseible from the front of the mwachine for adjusling the position of the rigid
pawl with respect lo the escapement wheel and at the same time, by throwing
said pawl out of engagement with the escapement wheel, its shalt wmay be moved
haekwardly in its bearings, or the paper advanced or retracted as desived, with-
vut interferencc by the pawls. The limher pawl 24 is pivoted upon the stiil
pewl 21 and is drawn backwardly against a stop 25 on ihe stiff pawl hy means
of a spring 26, the extent of independent movewent of this limber pawl heing
equal 1o the distance between lwo adjacent teeth on the escapement wheel and
thas when the sliff pawl is vibrated transversely of the wheel, the pawls will
be drawn alternately into engagemen| therewith and the wheel permitted to
aflvance one tooth at a time in the ordinary wuy. ; '

The pawl shalt 22 is provided with a mransversely arranged arm 27, to one
end of which the returning spring 28, Iigures 1, 4 and 10, iz attached and te
the opposile end of which a link 29 exlends down through the top of the casng
aud is attached to an arm projecting from a shaft 30, which shalt w'll herein
he designated the feed shaft, and is shown clearly in Figrres 4, 9, 10 and 22
Thig feed shaft 30 is provided with a bail 31 by means of which it is operaled,
and is designed not only to operate the paper or record strip feed, but 2lso 4o
operate the feed mechanism of the units wheel and jusiiiu:?ii:ima arm, as will
hereinatter appear.
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The PuncELNG MECHANTSM

The die 7 is made hollow for the reception of the punchings, and beneath
the die 7, the frame 4 formsa guide 32, Figure 9, for divecting the entry of the paper
through belween the punch guides 24 and the die 7, from which pownt the paper
passes aronnd the front 34 of the die which is preferably ewrved to conform to
the contour of the pin wheels s0 us lo maintain the paper in its corrcet align-
ment without wrinkiing it. ‘The punches themselves 4o, (thirty-one in nuutner)
are avranged in a line and preferably in o plane radial to the axis of the pin
wheels, - Lhey pass through the guides 33 whereby their position is maintained.
Lor convenience aud ethcieney, thenr upper ends or operadve faces may be
sotched as shown in Iigure Y, to secure a clesner cut and easier entry or passage
of the punches through the paper. At their lower ends they arc cach connceted
to the upper euds of a corresponding series ot vertically arvanged punch hare 36,
preferably extending down to the botivm ol the intermediate section 2 of the
casing and held in suidable guides therein so as to be capable of a limited longi-
ludinal movement but be held against transverse movement in any direction.
The whole body of punches 1s arranged in a line having a length somewhat
less than the width of the record strip or paper within lhe awarginal perforva-
tions, as will be seen from an inspeclion of Fignres 1, 2 and 100 In their
several combinulions lhey are designed lo represent, by their perforations, all
ol the characters on the finger picces of the hey board, including the spaces
and the justification indications for varying the body thickness of the particular
characters, selected for Justificativn, (such as the space and full stop characters
for instance). Bearing in mind the fact that the sirip ilself is desioned to
control in the casting machine, the positioning of the die case for forming the
characters m two dillerent directions so as to center any character to be [crmed
thereby, aad fwrther that it is convenient, both for the purposes of produeing

ihe record strip and for the production ol {he characters themselves, to arrange
il haracters in the die case in columns. the characiers in cach eolummn being

of the same body (hickness sef-wavs, and in lines at right aneles fo  said
coiumns, the body thickness of the characters in the lines varying according to
the partienlar column in which iheyv are located, 1t will.be scen thal il will he
convenient to similarly arrange the punches and the key levers. That is to say,
the finger pieces of the key levers may be grouped lo correspond to the columns
awd lines of the die case, 1n the character producing or casting machine, and in
order to produce the proper combinations of punches, those punches producing
representations of characters in the columns will be operaled throngh a differsnt
lrain of conneetion from those representing the characters in the lines, and hence
when any onc lmger piece is depressed. these two mechanisms will be operated
thereby, 20 a3 to move a punch for indivaling  the proper colwmm,
and also a second punch for indicaling the proper characler in that
column.  In this description therefore, those punches for selecting the desived
column of characters, will Te designated as the units punches, this designation
being appropriate because of the fact thal lhese punches malke perforations for
seleeting the columu having charvacters of the desived nwamber of units of width
or bedy thickness thevein, and the punches for sclecting the characters in those
columns will be designated as the characler puuehes, a carvesponding distinelion
being followed with respecl lo the operating mechanism for the said punches.
Extending across the muchine and jowrnaled in the sides of the intermediate
section 2 and in rear of the puneir Dars is a vertical sevies of wuils punch
operating vock shafts 37, the number of vock shafts being one in exeess of the
number of puneh bars to be operated thereby, inasmuch as two of the said
rork shafts ara adapted {0 operate upon the same punch barv, as will be herein-
after veferved, to. These units punch operating vock shafts are cach provided
with a forwardly exlending bail 38 adapted to cooperate with lugs or projeca
tions 39 on the rear edges of the puneh bars as will he readily understood from
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an inspection of Fignres 6, 9 and 23, the lalter figure pavticularly, showing
diagramatically, which punch bar in this particular wachine is adapled lo be
operated by each ol the rock shafts. For operating the rock shafts and their
bails, Lhere is provided a series of unite bars corresponding in number to the

number of eolumns in the key board, which 1n the present instance is fifteen,

and Lhcse units bars for convenience are divided into upper and lower units hars,
the upper units bars being numbered 40, Figures 4, Y and 22. The bars 40
are guided to work vertically in the intormediate section 2 of the casing, being
~spuced transversely to correspend approximately to the column airangement of
ine ley board and are each provided with a forwardly projecting lug or lugs 42,
cmbracing or engaging the bail ou the apprepriate vock shaft and so ralse aud
lower the approprale punch bar and puneh. trom an ‘uspection of Figures 10
and 22 1t wull be seen thal il 15 not necessary that all of the hails cn the rock
shafts shall exiend entirely across the casing, inasmuch as the lower rock shafts
are aperated by the units bars on the lefl hand eide of the wachine only, and
Lenes for couvenience in manutaclure, these Dhails are somewlat shorter than
the bails on the upper units bar rock shafls. The upper units bars 40 at their
lower ends rest upon and ave adapted to be raised by the lower units bars 41,
Figure 22, lhe planes of the fwo bars being at right angles to each olher to
securc a sufficient bearing, ond at the same time to facilizde the construction
and assewbling of the parls. The said Jower units bars extend down throngh
the columms of key levers and are adapted to be operated therehy, as will be
presently explained, in conncetion with the key board ov finger mechanism.

The character selecting punch bars rest at their lower ends upon the upper
ends of the lower scctions 43 of Lhe character selecling punch bars, the latter
seciions being held in guides in the bollom section 1 of the casing o ag to
work verlically, and are adapted to be operated, z.e. raised and lowercd by means
of lower rock shafts 44 journaled in the bottom section 1 of the casing and
exlending transversely of the key levers, T'or this purpose the said puneh bar
seelions arc provided at Lhe proper points, indicated in Figure 23, with lugs or
projections 46 which engage or embrace bails 46 on the rock shatte 44, us shown
clearly in the detail perspective view, Figure 28, and the rock shafts ave upcrated
by the key levers, as will be presently described in connection with the key
board mechanism.

These lower seclions of the chavacler selecting punches being grouped to-
octher ul the left hand side of the machine would occupy practically all of lhe
spaece and leave no room for the vertical eolumns of key Ievers al, this point and
o order to provide space for fhese columns of key levers some of the lower
sections of the punch bars wmay be omitted leaving spaces 47, Figure 23, and
in order to trausmit the movement of the appropiiate rock bars to the punch
hars above such spaces, suitable lower seetions guch as 485 may be provided at
any other convenient poiul snd {he said sections 48 af their upper ends engage
corresponding upper sections 49, which in furn cooperate with upper roek bars 20
and he latter enpage those punch bars (the Jower sections of which are omitted
as hefore deseribed) to raise and lower the same and thereby produce the desired
porforations. As shown in this Figure 923, it will be seen thal the third and
sixth lower sections arc omitted and the third and sixth lower rock bars which
would normally eooperate with such seclions, now cooperate with the added lower
cections 48, and the third and sixth pumch bars cooperaie with the thivd and
fourth upper rock bars which derive their motion from the added upper sec-
tions 49. The fenilh punch bav is a constant punch bar for those characters
“space and full stop characters,” the hodies of which are variad for justification
and this punch bar is operaled by the lowermost of the upper series ol rock
bars and is adapled to be eperated by the units bars moved by the key levers
porresponding to those characters, as will ho presently cxplained. The spaces
thus provided in the series of lower sections of the puneh hars will aveommodate
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three vertical rows or columms of key levers and in conneclion with the fourth
vertical row or column of key levers, a dilferenl method of praviding the space
19 shown. Referring again o ihis Figure 28, it will be scen (hal the lower
punch bar section corresponding to the 13th punch, counting from the right hand
side i this figure (lett hand side of the machiue) is simply deflected Lo one
side, or bent al the top and bottom so us to leave the vertical space 31, in
which the key levers may work. _

The 17th punch bar, Figure 23, counting from the right hand side of {his
figure, left hand side of the machine, it will be ohserved is provided wilh two
projections 39, adapting this punch har to be operated by the second and fifth
upper rocl bars, eounting from the bottom. This is done in order fo eConomize .
the number of punches as it is found that the punch which is operated by the
units bar correspuonding to the left hand column of character keys may be alsa
utilized us one of the puwiches in ‘the space combination, lhus the space key
operaling the unit bar (5 will operate the tenth and seventeenth punch bars.
courting from the right hand side of Tigure 23, and the 17th punch bar will alse
b2 operated in proper combination Ly any one of the vertical columns of keya
at the left ]m-m.{ aide of the key hoard and representing characters having o
body thickness less than any of the other characters, except the space.

Key Boarn or Iixgor MucHssisw.

In the base section 1 of the casing there is arranged a servies of key levers 52
corresponding in mumber to the number of finger pieces 4 and lhe number of
characters including jusiilication keys, space Leys and quad, designed to e
represented by the several combinations of punches and to be reproduced by the
casting or type forming machine. These key levers (see Figures 6 and 21) are
preierably flat hars or punchings pivoted af substantially the center, on shafts 53
ning through from side to side of the casing, the pivotal point being al

gravity of the levers whereby the levers will be substantially
1d the series of pivets is arranged on a diagonal line so as to give
as near as practical, a uniform angular movement to the rock shafis operated
thereby.

The movewent of the key levers is limiled by the slots 56 in the front plate
of the lower section of the casing and at their rear ends; they are spaced and
held in the proper vertical plane by guide bars 57 suitably mounted in the
caging and held in place by cross bars 58 at the lop and bottom,

To cconomize space and at the same lime permit the use of relatively thin
wide key levers which will be rigid enough to perform the work im posed upon
them the vertical colummns of kev levers corresponding to or for producing indi-
cations of characters having uniform widths are staggered, that is to say, the
key levers in the top horizontal row will he located on the opposite sides of the
guide bars 57 from (he key levers in the second horizontal rvow, but clarting
from the right hand side of the key board, for instunce, the kev levers locatcd
on both sides of the first guide bar 57, will correspond to and be adapled to
operate a punch for indicating a uniform body width, and lhis result is secured
by adapting all of said key levers in this vertical columu to cooperate with s
single one of the lower units bars, but cach of said key levers exeept the lower-
most, will cooperate with and operate a different lower vock bar, thuy eawch of
said ey fevers will select or produce an indication for a different chavacter in
that column.

It will be seen thai the key levers are each provided with a tfansverse aper-
ture 5Y, clongated lengthwise of the ey levers and through which aperture
the lower rock shafts 44 and their bails 46 worl, the bails 46, however, resting
at the boltom of the rear portions of the apertures 69, whereby when any one
of the key levers is depressed at lhe forward end and raised at the rear end,
the bails will be moved npwardly and the rack shafts oscillated to a correspond-
ing degree., The lower units barg 41 also extend down belween the key levers,
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onc of said wnils bars being arranged between the staggered Ley levers of each
column and upon opposite sides of thesc lower unils hars are formed a series ol
projections or lugs 60, corresponding in number and position to the key Jevers
with which the unils bars cooperate. The Tugs arc grranged on opposite sides of
the lower units bar to correspond wilh the staggered arrangement of the key
levers and are adapted to be located within the openings Y in the key levers,
preferably in rear of the bails 4.

This arrangement, it will be observed, permits the keylevers to have a con-
gidorable width vertically and at the same lime the vertical height of the entire
column or series may be very much rednead by over-lapping lhe tops and bot-
toms of the key levers and in facl only sufficient space need be left for the
operation ol the tock shafly and the lower unifs hars, thus the size of the key
hoard may he reduced, or a larger aumber of characters included in a key board
of given size.

As before inlimated, the character producing or casting machine, for which
the representations or character ‘ndications in the record strip are produced in
the present machine contemplates the use of a die carrier having movements hack
and forth al right angles lo cach ofher, such combined movements being adapted
lo bring any particular character to the centering or casting point, and the
extreme advanee movement i each direction of this die earrier is determined by
a fixed stop, hence in the record producing or punching machine, it is mn-
necessary to provide indicalions for these two positions of adjustment, that is to
say, assuming thal the characters along ome edge of the die carrier or block are

all of a given width, or in one column. it iz unly necessary to employ a per-.

foration or indication for selceting the proper characicr in that column, and on
the olber hand, if the movement is in the oiher direction. the particular line is
determined by the fixed stop, against which the dic carrier is arrested and il is
only necessary to provide a perforation for the parlicular column in which the
Jesired character is located. Because of (his arrangement, 1t is Not nccessary
to provide a punch opcrating wmits bar for the right hand column on the key
hoavd, although from Figure 22, it will be seeun (hat such a2 bar both an upper
and a lower seclion, is provided, not, however, for opcrating a punch but only
for feeding the paper and justification or indicating mechanism as will be pre-
sently explained. Neither iz it necessary to provide a ruck shaft and bail for
the Lottom row or line of key levers and conseq uently the roek shaft is omitted
entively from this place as shown clearly in Figure 6, the lower units hars,
however, are operated by the lower line of key levers for selecting {he particular
column in which the characters are Jocated and cach of lhe key levers of the
vight hand eolumn operates its appropriate rock bar for indicaling its parlicular
character in that column. The operation of the lower right hand key al the
junction of the lower linc and right hand vertical column will cause an exfreme
throw of the dic carrier in both directions and in the present structure, this
characler is a quad and is given a determinate body width.

The space key 61 and the leader full stop or period key 62 in the present

machine are arranged in the bottow row or Tine and inasmuch as in lhe practical

application of the present invention, it is desizncd to have these kevy produce
indications which will in furn enable the justification of the live to he securcd
by the variation in the body widths of these type and no others, special connce-
tions between the key levers and the punches are provided for said Teens.
Mechanically, the connertions are similar to ihose already desoribed, and the
particnlar arrangewent of the mechanical parts will be hest understocd from
an inspection of Tignres 22 and 23. Referring to Figure 22, 63 indicates a bar
corresponding to the lower wnits bars but adapted to be operated solely hy ihe
space key 61, and G4 1s a corresponding bar adupted to be operated golely by
{he leader full stop or period key 62. These two bars 63 and 064 at their upper
ends contact with and are adapred to operate space and period units bars (2
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venience in distingnishing it. In addition, the space bar 65 has a Tug €9
adapted to cooperate with the next o the lower eue of the upper rack bars and
through these Lwo rock bars the space key will elevate the tenth and seventeenth
punch lars, connting from the right hond side, Figure 23, (left hand side of
the machine). The upper full stop vr period bar G6 also has a second lug or
projection 70 which cooperales with the seventh rock bar from the Lottom of
the upper series of rock hars and this roek bar in turn will raise the rwentieth
punch bar, counting from the right hand side of Fignve 23, in addition, ths
tenth punch bar, is raised as just explained, making perforations which indicals
and will control the production of justifying type bodies in the line when the
casting or producing mcchanism has been properly set by the-desired justification
perforations.

The justifieation perforations are formed by a combination of punches con-
trolled from the twoe uppermost rows or lines of key levers and insofar as the
operation of lhe punches by these key levers, is concernmed, il does not differ
mechanically from the operation of the other punches. Referring again to
Figures 22 and 23, it will be seen that the upper line or row of key levers
will each operale its appropriate units punch through the unils bars and upper
rock shafis and in addition, this upper row will from the top-most of the upper
rock shafts operatec the thirfeenth punch, counting from the lefl hand side,
O 23, while the key levers in the second row or line will each operate its
er unils punch and alse the second of the lower rovk shafts and this second
shaft will operate a lower punch bar 71, Fignure 23, which will in lura
e the first punch ou the left hand side in said figure, and on the vight hand
side of the machine.

It will he noted that in working out the combinations of punches for pro-
ducing the many characters covered by the key board, namely 265 in the ilins-
tration, the mechanism iz sueh that each horizontal row or line has a constant
punch, that is to say, a puneh which may be operated through one of the lower
rack bars when any key lever in lhal horizental line is operated and in addition,
cach of said keys will operale a different punch corvesponding o the units value
or body width of the eharacter represented by lhal particular key, the connec-
lious for this punch being made hrough the units hars and upper roele shaft,
as hefore explained, the exception hawever, being the righl hand colnmn  and
bottom row in comnection with whieh it is only necessary fo operafe a gingle
punch owing to the intended use of the sirip in the casting machine or producer
having two fixed stops. The so-called eonstant. punch operating mechanisin
1s that illustrated in Fignre 23, in connection with {he punches on the lett hand
side ol the fignre, while the variable punch operating mechanism is that illug-
trated in Figure 22, from which two figures 1t is thought that a clear wnder-
standing of this portion of the invention mav be had. -

When a key lever on any one of them iy operated to form the indieation in
Lhe strip or record ribbon, it is of course necessary that before the next desipma-
tion s formed that the sivip or vihhon shall be fed forward by lhe paper feeding
mechanism belore deseribed, and to secure the operation of the escapement upon
the operation of any one of the key levers, each of the upper units bars and
the bars (G5 and 66 as well as the right hand bher in Tigure 272, corresponding
to the right haud colnmn of key levers in the machine, each carry at the unper
end a Tug or projection 72, which vests under and is adapted to_raise the ball S
of the feed shaft 30, whereby when anv one of said wnits bars is raised, the
said feed shall 30 will be oscillated and through the belore deseribed connee-
tion 29, with the pawls, the escapement will be overated, and as the units Durs
and key Tevers return to normal position, the escapement wlheel will be allowed
to advance and feed (Le paper forward a proper distance. '

The spring 28, which draws the cseapement pawls back to normal position, it
wiil e observed, is relatively long to secure s uniform tension (hroughout a
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somewhat wide range of movement and in addilion to returning the escapement
pawls to their normal position, it also serves to put a tension on the punch
‘operating mechanism and key wechanism generally for returning them to their
proper position with an elastic pressure, as it will be observed, that when the
units bars raise the feed shafl bail, the tendency of said bars s to return to
their norinal position under the influence of this spring, as well as under the
inAuence of gravity. The punch bars themselves are also provided with lugs or
projections 74 also vosting under the feed shafl bail and serving lo return the
yprnch bars to their lower position, or on the other hand, said projeclions 73
when the punch bars are yaised, or any one of them iz raised, will ensure the
operation of the feed shaft unil 2 conzequent feeding of the paper the desired
distance.
Tosrtey NG MECHANISM AND MECHANTSM FOR OPERATING THE BAME

This wechanism is desioned to provide for indicating to the operalor exaetly
which justification keys are to be slruck for producing indications of the amount
of hody Lhickness sel-ways is to be added to each of the justifying type bodies in
any given line. It is ome of lhe objects of the invention 1o provide a mechunism
which will register accurately the number of units set-ways in lhe characters
previously indicated in the record slrip or ribbon in any given line, by cousing
an indicaling hand to register with a suilable chart, dial, or card, or the like,
bearing upon it combinations of Jetters or figures corresponding to justifying keys,
which latter when slruck, will produce erforations or indications representing
The exact inerement or body width to be added to each of the justifving tvpe
hodies ta produce s perfectly justified Time, {Lereby eliminating from the problem
all mental caleulalion on the part of the operalor and enabling lhim to, by
gimply consulting the chart, dial or eard, strike proper jusﬂﬁmtinn kevs at the
termination of cach line of indications.

The invention contemplates the cmployment of a units wheel which is advanced
or given an angular movement corresponding with, or in definite proportion io;
the number of units rontained in each omne of the characters designated in the
record strip; a chart bearing Lhe requisite juslilication key ‘ndicalions {letters
o1 numbers corespounding to <imilar lellers or numbers on the justification kevs
themselves), and a justification indicator which is advanced each time one of the
types, the hody ol which s -aried to produce juslification is mdicated, so az to
register with a line on the chart corresponding to the number of type bhodies con-
taimed in the line of type or indications thereof in the record ribbon. provision
heing alse wade for securing a relative movement of the indicator and chart for
showing the amouni of unfilled justification space vemaining in the line, this
Tbeing preferably as hefore siated, simply by reference fo lthe proper justification
kevs to be struck for indicating the justification in the record 1ibbon.

Obviously the indicator itself may be swept across the dial or chart for show-
ing the amount of juslilication space, or (he dial or chari mav be moved to
cecnre the same result, bul in the present machine, the fArst mentioned plan
‘has been adapted, that is to say, there is a fixed dial or chart and a juslilication

indicator which iz moved transversely ol the chart in accordance  with  the 2

nuwber of justifving tvpe Lodies indicated and longitudinally of the chart in
accordance wilh the body widths or units values in the portion of the line not
peeviously designaled.

Relerring partienlarly lo Tigures 1. 2 and 20, it will he seen that on the
tront of the casine, preferably on the middle section 2 thereof, there is mounted
removahly wpon sluds 74, a chart 75 which is shown as substantially seg_*;rnen'lal
i form. although as will presently appear, the lines of characlers lhercon ave
not frue ares of a civele bnt are gpival for adapting them fo vegister with {he
partienlar indicaline hand or pointer eminloved K ;

The units wheel 76, Figures 10, 11, 12, 13 and 11 is a toothed wheel. pre-
ferably journaled in a frame 77 which alse preferably supports most of the
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regisiering mechanism., The shall wpor which the units wheel is mounted,
preferably fakes the form of a sleeve 78, igure 14, aud lhe face of the units
wheel is provided with a eluteh seclion 199 with which a longitudinally muvable
pmion sleeve 79, Figures 4 and 14, engages to rotate the units wheel torwardly,
but which will permit the pinion 79 to rofale in a reverse divection without
rolating the unite whecl ilsell. The pinion i¢ held in engagement will the
cluteh section by means of a spring 80 enclosed in a casing 81 carried by the
units wheel and survounding the rear end of (he pinion sleeve. The 1J“j1'lii.'J]1
conslituting the forward end ol this sleeve 79 is adapted to wmesh with o rack
bar 82, Iigures 13, and 27, and the motor or weight for drivi i the indicator
s applied ta this rack bar and tends lo advance the same across the machine
towards the right band side. In the preferred construction, the rack bar 82
cxtends oul lo the left hand side of the casing and tweshes will a gear wheel i
journaled in a bracket 81 and carrying a smaller gear wheel 85 with which &
vertical rack 86 yueshes. The rack 86 is guided in suitable ways in the bracket 84
and from ils lower end, the weight 87 for meving the parls 15 suspended.  This
weight may be called a prime motor welghl and the connection between it and
the rack 86 15 o yiclding conneclion preferably formed by confining a spring 88
i the weightl, and extending a rod 89 down through the s ing and providing
its lower end with a nut or enlargement 90 upon which the lower end of the
spring will rest. The spring thus forms the real motor, the tension of which is
determined by the weight and the impact of the weight when once set in motion
by the downward movement of the rack will not impart a shock to the mechanismi.

The lorward movement or rotation of the units wheel is normally prevented
by the loeking pawl 91 having its cnd toothed to aceuralely £l and center the
teeth on the waits wheel, said pawl prelerably being mounted in bearings to
slide radially wilth relation to the wheel,

Above the unite wheel and pivoted on a center 92 s o unils rack carvier 93,
Figure 11, having ways thercin in which a units rack 94 reciprocales in a plane
tangential to the periphery of the units wheel, and in position to mesh and
cooperate with said units wheel whenever the carrier 93 is depressed. The
units rack 94 is provided with a stop or projeclion 95 normally adapted to
arrest the movement of the nnits rack “n each divection by coming in contact
with the ends of the slot or way in the carricr in which it is mounted, unless
arrested by the units stops, to be presently deseribed. 1o the operation ol the
wachine or upon the depressivn of anv of the finger pleces, the units rack harv
carrier iz firgf depressed until the units rack is in mesh with the nnits wheel
and then the locking pawl 91 is withdrawn, allowing the unite wheel to advance
o accordance wilh (he range of movement of the units rack, and upon the
release of said key, the locking pawl 91 ie first moved into engugewenl wilh the

units wheel and then the wuits rack moves out of mesh therewith, henee it will he

seen, that the advance of the unils wheel s direclly controlled by the range of
movement allowed the wnits rack and this iz varied in accordince with the
number of units centained in the body of the type designated by any parlicalar
fiuger pieee or key. g :

For securing the relative movemenls ol lhe units rack carrier 93 and the
locking pawl 91, just deseribed, a bell erank lever 96 is juwrnaled al ils angle
on the Traine 97 and one of its arms extends downwardly and cooperates wilh
the locking pawl 91, Figure 11, while its other armw exlends horizontally and has
connecled to it o link 97 extending vertieally and this Tink 97 is in lwo con-
neeted with a hovizontal link 98 having its oppesite end pivotally eonnected with
the units bar rack carrier at 99. i

The Jink 98 is centrally pivoted to a depending ronnecting rod 100 which af
its upper eud i supporled by an arne 101, pivoted at one end on the casing and
at its opposite end pivotallv connected with an arm 1072, l”igul'e-‘ﬁ, on the feed
shaft 30, thus when the feed shaft 30 is ozcillated by the operation oi any one
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the Connecting rod 100 x AH he depreSSed against the  tension
of the gpyj 28.
pring ) ) .
A upring 103 Figure 18, is counceted at o  end -(0 the 'umts rack bar  arrier 93
and at the opposite end to the frame 77 and by its  tension lends to draw  said

wk  bar carier and rack bar down into epgagement With the units wheel, but

the Superior Strength of the spring 25 overcomes the  tension of the spring 103
and  normally holds  seid rack bar carvier 93 wp and the rack bar oul of engage-
tient with  the units wheel, Dccause of  this arrangement, it win be  seen that

the Luk 98 operates aSa lever aud . the link o Connecting
downwardly the spring 103, also drawing down o the rack bar

hold the outer = o the link 98 ypwardly and the Jocking pawl 91 " engage-

ment with the wheel until  the rack bar is i engagement with  the units  wheel
and the rack er  comes o rest  ggainst - stop 104 when  Lhe outer  end
of the link 98 will  be gyung downwardly by the  further movement o the
connecting rod 160 and  ws in (um  will guigg the bell crank 96 and withdraw

the Jocking pawl $t fom  engagement With the units wheel, permilting the
wheel to tum and  cary with it the units  rack. Qu the reverse movement of

ine feed shaft and Connecting vod 100, the gpring 103 still  exerling its  tension
will  cause the link 98 to act aSJ lever  unlil the |Ocking pawl 91 comes to rest

n  engagement with  the  wnis wheel and then . the outer end of the Tink 20

cannot move upwardly = further, its  inner end will  be  guyng upwar

rusing the wnits  rack carricr 92 and disengaging the rack from t.he units  whecl.
For tettmning the unity rack 94 to its normal position, in IS carrier, wiuch

is the pOSition indicated in Figure T|l a la 5 is conuected to its  rear end

and extends owt to oe end of the frame 77 where it s jointed t - vertical

lever 106 pjyeled to the frame 77 and having * spring 107 for drawing it ot.Jt-
Wardly’ The OppOSIte end of this spring 107, for  convenience, IS connected with
an am 108, extending owt  from the  frame 7.
The  mechanism for limiting the  movement of the units rack and units  wheel,
merales Wwith  the units  rack directly and in the present embodiment embrace 30
a series  Of  stops, filleen in  number, and the extremerange-of travel of the units
rack to the end of its slot o g,  constitutes another  stop, making sixteen in all.
‘The number of stopping points of the units  wheel and recx bar  correspond
therefore to the  number of yertical columns of characters the key board,
having different  body  widths, there  beiug fifteen of such vertical  columns, anil 35
other stop is for the normal space indication, the character fur  which has a
uuber  of units o body thie! : therein than  gpy o of the columns
By reference to  Fignre 13, it will  be sen that the  units rack  carrier 93 is
provided with 2 series  of vertical slots or guides 109, and the forward ends ot
f o scrics of stop levers 110, Figure 17, e adapted to p|ay in  these slots o 40

guides. In order to reduce s inuch s possible, the lateral space Occupied by

the gtop levers and at the same time to the  advantages of independent
guides for the forward  ends of the levers, & near = possible, t© the point wher

the unils  rack slrikes lhe  same, only oe  half of the total number of stop lever
are adapted to project inlo such guides, and  between each of the levers which, 46
do project into these guides there = arranged =« second  series  of gtgpg 111,
Vigure 17, the step Jevers 111 pejng provided with — downwardly extending =

portlons 1 ich project between the  levers 110, and an OVer'hanglng por-

Hon 113 o gy o of the series 111 is depressed’ will carry wilh it
the  next lever of the series 110 and thus each of the  series of levers 111 when
depressed, carries with il iis supporting lever  of the other sziednd the  strain

is taken np by the guide 109 in  which the lever 10 works.

The stops when  thus arranded, it will be observed may individually he  com-

paratively ~ loose and free in action  thereby ‘preventing @ icking Or liability

ta catch in  the gnides and  furthermore by providing ind guides for hold- se
ing cach lever, the wear incident  to the we of the levers is not ewmulative in

its action on the units wheel and the error due to this o due to the maula-



