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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




s NY 8634—A.D. 1849,

o o Uontrol Strips.

Amprovements in Mackines for Dreparing Perforaded Becoi

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




6 - N 8634.---A.D. 1899.

PP S

i

roueieids 41 Machines for Preparing Perforated Lecord or Control Strips.

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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of the kev levers, the connecting rod 100 will be depressed against the tension
of the spring 28. : e
© A spring 103, Figure 18, is connceted at one end to the units rack bar carrier 93
and at the oppusite cnd to the frame 77 and by its tension lends to draw sad
ok bar carrier and rack bar down into engagement 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 earrier 93 up and the rack bar oul of cngage-
sent with the units wheel. Dceause of this arrangement, it will be seen that
ihe link 98 operates as a lever and as the lLnk or connecting rod 100 moves
downwardly (he spring 103, also drawing down on the rack har cavrler 94, will
hold ihe outer end of the link 98 upwardly and the locking pawl 91 in engage-
ment with the wheel until the rack bar is in engagemenl with the units wheel
and the rack Lar carrier comes to rest against its stop 104 whew lhe outer end
of the link 98 will be swung downwardly by the further movement of the
connecting rod 100 and this in (urn will swing the bell evank 96 and W'lTlldi'ElW
the locking pawl 91 from engagement with the units wheel, permilling the
wheel to turn and carry with 1t the anits vack. Ou the reverse movement of
the feed shaft and connecting rod 100, the spring 103 still exerling its tension

10

will eause the link 98 to act as 4 lever uulil the locking pawl 91 comes fo rest

in engagemeul with the units wheel and then us the outer end of the link
connot move upwardly any further, its inner end will be swung upwardly,
raising the units rack carrier 92 and disengaging the rack from the nnits wheel,

For returning lhe units rack 94 fo its normal position, in ite carrier, which
is the position indicated in Figure I1, a link 105 is connecled to its rear end
and exicnds out to one end of the frawe 77 where it is jointed to a vertical
Tever 106 pivoled to the frame 77 and having u spring 107 for drawing it oul-
wardly, The opposite end of this spring 107, for convenience, is connected with
an arm 108, extending out from lhe frame 77. :

The mechanism for limiting the movewent of {he units rack and units wheel,
coonerates with the units rack diveetly and in the present embuodiment embraces
a series of stops, fifleen in number, and the extremerange-of travel of the unils
rack to the end of its slof or way, cousiitutes another stop, making sixteen in all.

The number of stopping points of the units wheel and rack bar correspond
therefore o the number of vertical columms of characters in the key board,
having different body widths, there Deing liffcen of such vertical columns, anil
the other stop is for the normal space indieation, the characler for which has a
less nuwmber of units of body thickness therein than any one of the columns.

By veference to Figure 13, it will be seen that the wnits rack carrier 93 is
provided with a series of vertical slots or guides 109, and (he forward ends of
o serics of stop levers 110, Figure L7, are adapted to play in these slots or
guides. In owrder to reduce as inuch as possible, the lateral space oceupled by
the stop levers and at the same time to secure the advanlages of independent
guides for the forward ends of the levers, as near as possible, to the poinl where
the unils ruck slrikes he same, ouly one half of the total number of stop Tevers
are adapted to project inlo such guides, and belween each of the levers which
do project into these guides there is arranged a second series of stops 111,
Iigure 17, the stop levers 111 being provided with downwardly extending nose
porlions 112, whicl project between the levers 110, and an over-hanging por-
tian 113, which when any one of the series 117 is depressed, will carry willh it
the next lever of the series 110 and thus each of the series of levers 111 when
depressed, earvies with il ils supporting lever of the other series and the strain
is taken up by the guide 109 in which the lever 10 works.

The stops when thus arranged, it will be observed may individnally be com-
paralively loose and free in action {hereby preventing any sticking or liability
ta cateh in the puides and furthermore by providing individual guides for hold-
ing cach lever, the wear incident to the use of the levers is not cumulative in
its action on the units wheel and the error due to this or due to the accwmmula-
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reduced to practically nothing. The stop levers are journaled
in 196 and thelr rear ends ate rounded for co-operation with slots

: ies of stop hars 114, Figures 4, 7, &, 10, 21, 23 and 25, These
supported in guides at top and bottom of the intermediate section

i ihe and al an mtermediate peint they ave also held against lateral
"g v guides 115, carried on u cenlral {ransverse vod 116, Centrally they
R ed with slots 117, Figures 18 and 24, for the reception of the rounded

of the stops 110 and {ll. The stop bars correspond in number 1o

: . er of slops 110 and 111, an additional onc being provided for the gpace

0= I key before described. _

One of the stop bars 1z designed fo be operated from each of the vertical
| columns of key Tevers, and in ovder lo accowplish this, the stop bars ave each
E provided on their rear edge with a projection 118 which overlies and is adapted

10 be operaled by the bail on onc of the upper rock shafts. These vock shafis, il

15 will be remembered correspond lo aud are operated by the respective vertical

columns of key levers. Referring again to Figures 22 and 23, il will be

rewembered that the space key alome operates the next to the Dbottom

rack shatt of the upper series and if reference be had to Tigure 23, it will be

- scen that this voele shaft aperates the first stop bar of {he sevies 114 and when
¢ 20 {his first stop of the series if operated, the first stop towards the lett hand side

of the machine and the first with which the rack can come 1 contact will be
depressed, and henee, when this step is operaled the units wheel will be given a
winimum feed, corresponding to the body width of the space. The Inlermediate
stop bars, and slops, corresponding thereto, will give a different feed in accord-
25 znee with the body width of the characters designated by the intermediate
columns of key levers, each being operated from ils appropriale rock bar of the
! upper scries, but the extreme right hand column, it will be remembered, and as
shown in Figures 22 and 23, docs not operate any of the rock bars of the nupper
series but only the feed shaft, hence when any Rey lever in this column is moved
30 to produce a character indication, no movable stop is thrown inlo the path of
the units rack but said vack is permitted to have a full stroke and come to rest
against the fixed stop al the end of its guides, registering the maximurn number
of units of body width.

Ty arrange the mechanism in as compact form as possible, the units rack is
20 provided wilh the projection Y5 Lor direetly cooperating with the stops and thus
the rack itself may be extended on eilher side of sald projection, a sufficient
digtance to ensure engagement with the units wheel for a maximum throw

without requiring the location of the stops beyond the end of the vack.
; Tt will he observed that the units wheel has a progressively forward move-
g 40 ment, in other words, it ie never given a reverse rotation cven when the driving
rack 82 Ix relurned to its normal position, rveady Lo again advance the units
wheel, for during such return wovement, the ratchet eonnection hetlween the
slecve 79 and the units wheel allows the sleeve and rack to mova reversely
independently of the units wheel, i
-5 45  The justificalion arm 119 is mounted on or formed as a portion of a pinion 120,
Figure 14, and the votation of his pinion by the rack, gives a relative move-
went of the justification arm and chart, for indicaling the amount of justifica-

¢ tion space lefl In a line, and inasmuch as the justificalion area or lhat portion
of the line wherein justification wust Le taken into eonsideration iy the operator

* 50 is only a relatively small proportion of the whole line, it is obvious that this
' justification hand or arm need not be moved continuonsly bul jts movement must
I commence when the rack and unils wheel have together moved throughoul a
larwe portion of the line indicated. To secure this result, the justification arn

; and pinion 120 are dircetly operated by the supplemental vack 121 (shown clearly
25 in Fioure 27) guided in ways in the frame 77 and adapted to be slopped in

Pt

normal position by a lug or projection 122 which abuts against the frame 77 when
the supplemental rack is at the lefr hand extreme of its movement. A pick-up
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projection 123 on the mam rack 82 is adapled to co-operate with the supple-
mental rack 121, as the juslification area 1s reached, to move the same towards
the right hand side of the machine and thereby rotate the piuion 120 and
justification. arm 119, As the man rack 82 relurns to its first pesition at the
left hand side of the machine, obviously the projection 123 will move cut af
engagement with the supplemental rack 121 and the justification arm is Lhere-
fore freed from its influence until the main vack 82 advances again, far enough
to move lhe same, 4.c. when the juslilication area is reached. '

Tor retwrning the justification arm and supplewental rack to normal position
without imparting thereto an unduc momentum, or breakiug or bending  the
mechanisny, should the justification arm get eaught or stopped in its retun
movement, a verlical rack 124 also meshes wilh the pinion 120, Wigures & 10
and 14, and is itself carried by a weight 125, Figures 10, 13 and 14 and 16,
sliding on a vertical guide 126, This weight will serve to retwn the justification
arm to its normal posilion, but it is desirable lhat the retwrning power Lo ihe
juslification arm should De increased as the arm reaches the lasi portion of its
travel, and (o accomplish this, a lever 126 is pivoted on the frame 77, ils longer
arm extending into a position where. as the weighl 195 rises, 1t will contacl
therewith -and swing the lever on its pivet. The lever is spring pressed, a
spring 128 connceted with the shorler arm of the lever being employed for the
purpoze and consequently, while the weighl itself operates alone as the veturning
power during the Tast portion of the retwn movement of the justification aru,
during the f(irst portion of such movewent, the action of the weight is supple-
mented hy the action of the spring pressed lever 127, and at the same time the
lover 127 is arvested in its aclion by striling the frame 77 when the justification
arm passes il3 center of gravity, after which time its own weight will tend to
return 1t to narmal position.

During the time that the supplemental rack 121 is being moved by the main
rack 82, it is of course desivable lhal the two racks should be locked together
to prevent any possible overthrow or independence of action, and for the purpose
of locking them, a pawl 129 (Ligure 10 and in dotted lines Tigure 27) is pivotally
movmted upon the main vack 82 and adapted to drop into a notech 130 in the
supplemental rack at the instant when the piek-up projection 123 engages the
supplemental vack, thereby locking the two together for unitary movement. 'The
pawl 129 is disengaged from the supplemental rack for the independent return
of the two racks by an arm 131 operaled {hrough mechanism to he presently
described, either when lhe justification key is operated at the end of the line or
when the resetting wiechanism commences its operation, as will be presently
described.

From Figure 20, it will be seen that the dial or chart is divided off into a
gerics of spirally arranged rows of combinations of letlers radially divided, which
correspond to letters on the two uppermost rows of keys or linger pieces. these
being the justification keys. The mumber of such rows of lelicrs on the
chart counting radially, correspond to the number of possible justification type
budies in a given line and the indicator for registering with such letters on the
chart i adupied to be advanced fransversely of the chart, so as 1o register with
a new row thereon each {imc one of the iﬂﬁﬁﬁ(:;:ni;iﬂn. type is indicated on the
_paper or ribbon and the letters in that row with which {he indicator registers,

will show the proper justification keys to be operated for producing indications

which will, in [he casfing or, reproducing machine, cause the mechanizsm to vary |

ihe body widths of the justification types to the proper extent.

The justification indicator 132, Figures L, 2 and 14, is a pointer or hand
carried oy the justilication sam 119, and while it ig adapted lo swing on its
center in unison with said arm, it is given a longiludinal moevement each time
one of the type, the hody of which is varied for justificalion, is indicated. Fach
longitudinal movement of the justificalion indicator 132 will cause it to register
with o new line uf lellers on the chart, for ‘which purpose it is unounted in
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guides 133 on the justification arm 119, and its inner end formed into a rack
bar 134 adapted o mesh with a pinion 135, Tigures 2 and 14, carried upon a
shaft 136 extending through the sleeve shatt 78 of the unils wheel and carrying
upon its rear end a second pinion 137, Dinion 37 mesghes with a vertical vack
bav 138, Figures 12 and 14, guided in suitable guides on the frame 77 and
plefemll]‘ weiphted so as to nmmdﬂv remain in ils lowermost lauwtlon. but
adapted 1o he maved upwardly by the operation of the key lavers for indicating
type bodics whose body thickness is varied for justification. The two type Imﬂmu
in which such justificalion is produced in the presenl apparatus, it will be
remembered, are the space type and the full stop type. and the key levers for
these (wo t\llf‘ indications, it will also be remembered, oscillate or roek tha
lowermost of the upper serieg of rvock shafts together with ils -bail, amd if
relerence be had to Figure 4, it will be seen that this rock shaft carries a
forwardly projecting arm 139 having upon ils forward end a pivoted pawl 110
provided with a spring 141 for Ho]ding it In its operative position. The raclk
bar 138 has upon its side a series of ratchet teeth 142 with which, from Figure 15
it will he seen thal the pawl 140 is adapted to engage, whenever the lower roek
shaft is operated by either one of the two hefore menlioned key levers, hut
normally the pawl 140 is out of cngagement with the ratchet teeth 147 of tha
T??" heing held with its nose t‘1e\ ated by means of a throw-out inel 143,
ff of whi ?11 it 1':“]1 ride whenever the lower rock bar is oseillated, ﬂmwn}’
h 338 one =.not"~._1, or a sufficient distance to cause the justifica-
tion '-ilfrz;'-aur.'r'-’ '[i'-L o 1_-,__ isler with a new linc of charaeters on the chart. - The
throw of the pawl 140 is limited and the rack bar locked hy an adjusiable
stop 111, Tigure 15. and when the rack bar is so moved, it is caught and held
by a pawl 145, Figures 8 and 9, which is normally held in position
to engage with the ralchet teeth by the spring 146, this laller pawl
however, heing adapted ta he thrown out of engagement with the rack bhar to
pmm_l the rack bar to drop and so retract the ]ltstnoahon indicator through
the medivm of mechanism thrown inlo aclion either by the justification ]\.UT“
when operated, or by the resetting meehanism, as will presently appear.

The objecl of having the lincs of characters on the chart spiral rather than
concentric with the center on,which the juslification hand ium will now be
apparent, for assuming thar the space and full stop kevs are wnot r-pemtef], but
that other character keys are operated, the justification arm will be rotated
soon as Lhe justilicalion arvea s reached, and inasmuch as the pinion 135 con-
trolling the f\mﬁﬁ(’ari(m indicator is not moved except when either the space or
the full stop ey is operated, the justification indicator will be carried around
sueh pinion 155, and ils indicaling point or hand will be moved with respeet to
the justification arm 119. The 51311.4] arrangement of the characlers on Llhe
chart iz such as to accord with this movement, and thus. if o space or fnll stops
are ineluded in the line, the justification indiecator will follow around on a
single line of chart characters, and regardless of lht‘ position of the justification
arm 119, whenever one of the said ]xFV“ {space or fall Hft}l kews) is onerated,
the ]u>f1ﬁ03t1011 indicator will he moved outward 1a(L ially to register with a new
line of characters on the chart.

The rack 138 iz preferably only providad with a sufficient number of ratchet
teeth to move the indicator across the chart or dial and thus no injury ecan
resull from a loo frequent operation of lhe space or justifying character key or
keye.

For ensuring the operation of the units raclk carrier in unison w1t_1 the stop
hars 114, or any one of them, =aid stop bars 114 are each provided near their
upper ends with a projection o lug 1971, T‘lgmpq 3. 23 and 25, which underlie
the bail 31 on the feed shaft 30. Thus there is a direct inter- :L]_'Ldependenoe ar
co-ucbion belween the slop bars and lhe unils rack earrier, ensuring the opera-
tion of the units rack carrier and the locking pawl whenever one of said slop
bars is operated to throw a stop info the path of the units rack,
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Lixe IxnpicaTon.

In the front plate of the inlermediate cection 2 of the casing. there is formed
o lransverse slot 117, preferably located below the chart and along the edges of
the slot thers is provided a line scale 148-with which registers a pomter 149
carried by the main rack 82, Figures 2, 7 and 27 The vack B2 advances upon
the operation ol cach of the key levers and the line scale peintcr 119 will con-
sequantly indieate to the operator exactly the point of starting a line, or the
approximate amount of space vemaining in the line at any moment.

In the brackets $1, Tigure 13, it will be noticed that there s arranged a fixed
vack 150 and sliding upon suitable guides in proximity to this vack there is a
stop block 151 which may be adjusled longitudinally of the fixed rack 150, by
withdrawing the holding pawl 152 from engagement with the rack 150 and
allowing it to again enter al lhe desired point of adjustment nnder the influence
of its spring 153. This stop block 151 serves as the stop for lLimiting the retro-
grade movement of the main rack 82, hence the adjustment of this block in
connection with the line indicalor 149 will enable the length of any partieular
line to be accurately gaged. 5 '

Tor indicating to the operator audibly when the line i approximately full, an
alarm or gong 154 is wounted vn the casing and its striker 155 is adapted te be
engaged and operated by an arm or projection 156G, Ligure 7, when the rack
has adveneed to the proper point. This audible alarm is preferably so localed
{hal it will be sounded when (he justification arca is reached and the operator,
hearing it, may then consult the chart and aseerlain exaclly how much justifica-
tion space remains, whether additional chavacters may be struck, and if not,
exactly which of lhe juslificalion keys, shown in Figure 7, are to be operated
to set the reproducing machine for inereasing the bady thicknesy of the justifica-
tion charvacters o exactly fill the line.

RESETTING MECHANISM.
At the vight hand side of the machine, Figures 1 and 3, there is pivoled
o resctting handle or arm 157, normally held elevated by a spring 158, and with
this arm 18 counecled through a spring link or yielding conneetion 159, a verti-
cally moving rack bar 160. Rack bar 160 i suitably guided in the bracket 84
and s adapted to mesh with a gear wheel 161, keyed to a shaft 162 upon which
the gear wheel and pinion ¥3, 85, arc journaled. A pin 163, Figure 19, pro-

=

jeeting) from the gear wheel 83 is adapled to be engaged by a similar pin 164 3
‘on the wheel 161 and in the operation of the machine for forming a eamplete

line these two wheels &3 amd 161 do not make quite a complete revolution, thus,
assuniing that the wheel 83 which 18 conneeled for unitary wovement with the
rack 82 has been rotated by the weight 87, or that a line has heen compleled,
when the rack bar 160 iz drawn down by the handle 157, the pins 163 and 164
will engage and the wheel 83 be rolaled in a reverse direclion lo return the

rack har ta its normal position ‘and elevate the weight 87, rendv for a new

opevation. When the handle 157 1s released, its spring 158 will again elevate
the rack bar 160 and relate the wheel 161 back (v ils normal position, leaving
the weight elevated and cavsing the pin 164 to move away from the pin 163
until the handle iy again depressed for again returning the parts to normal
position. ; ; ;

For again raising the weight 19 and racks 13 and 17 thraagh which tha paper
i driven or advanced, another vertical rack 165 1s mounted in a guide in the
bracket 81 and in a sccond guide 166. Raeck 165 is provided with an arm 167,
Figures 1 and 3, adapled when (he rack is raised to vise up bemeath projec-
tions 168 on the racks 13 and 17 and shaft of weight pinion 18, and thercby
raise these parts, the ratchet eonncetions between the pinions 12 and 15 and the

paper shails permitling this reverse movement without cansing an wnwindine of

the paper.  From Figure 19, it will he seen that the rack bar 165 has meshing
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with it, a gear wheel 169, which gear whecl is geared on the shaft 162 aud is
adapted to be rotated in unison with the gear wheel 161 whenever the resetting
handle 157 is moved. The rack 165 and the arm 167 aller raising the paper
motor mechanism {as the two lugs and weight 19 may be terwed) return to
normal position as just explaincd.

In resetling the indicating mechanism, the holding pawl lor the justificaiion
indieator Tack must be thrown out of engagement to permit said rack to drop
and draw the juslificaiion indicator inwardly on the justification arm; the
pawl 129 connecting the main rack bar and supplemental rack bar 121 must be
disengaged and held out of engagemenl until the rack bars separatc; and the
units wheel must be brought to a point which way be termed a zero point, and
of which therc may be in such an arrangement as thal herein described, a large
nimber, so as lo begin its registration wilh proper relation lo the scale, or in
olber words, so as to begin its registration at a proper point to ensure accurate
justification. It is preferable also that mechanism should be provided whercby
when the last key or keys of a line, namely, the justitication keys, are struck,
that these particular mechanisms, mamely, the two rack bhar releases and the
resetling of the units wheel, should be accomplished and there is in lhe present
machine, provision made for performing these operalions when the justification
keys are struck, and in addition, and in order to prevent any possible rupfure
of the mechanism when (he resctting handle is dopressed, conueclions are also
made between the racl bare at the left hand side of lhe machine and the throw
oul mechanism for the pawls, whereby cven though no justification keys are
slruck, thesc parts will he properly reset. :

Tf veference be had now te Ligures 11 and 13, it will be seen that to the
frame 77 Uhere is pivoted a verlical arm or lever 170, to the upper end of which
a Tink 171 is connecled, the opposite end of said link being pivotally connecied
to an arm 172, on the rock shaft, 173, carryiug the pawl veleusing arm 131,
Pigure 27. The lever 170 18 provided with a spring 174, for holding it in 118
advanced position and in position to raise the arm 131. The advance movement
of the lever 170 then, it will be scen, will raise the arm 131 and if the pin 179
on the pawl 129 overlies the said wrm the pawl will be out of engagement with
the secondary rack and the Lwo racks disengaged. In order to at the same tme#
velease the vertical rack 138 frow its holding pawl 143, a bell erank lever 176,
5 shown best in dotted lines in Figure 14, is pivoted on the frame 77 and has ono
of its arms projecting in front of the lever 170, Figure 11, smfl its opposite arm
projecting in front of the holding pawl 145, consequently wiaen lhe lcver 170
moves forwardly, (his pawl 145 will be disengaged from the rack 139 and
inasmuch as the operaling pawl 140 for the Jast mentioned rack is normally out
of engagement thercwith, the rack is free to drop under the influence of gravity
and draw Lhe justificalion indicalor back to ils normal position with relation to
the justification arm. : : : = . i

To prevent the lever 170 from advancing under the influence ol its spring 1;_'1.,
g sceond lever 177, Migures 11 and 13, 18 pu‘-‘ote‘& on Lhe frame 77, zimd‘at 1Eg
upper end carries & pivoled pawl 178, the end of which works in a s;_‘gt. n ﬂl{i
lever 170 and is adapted to hook over the same, as shown clearly 1n Figure 11.
Also connected with this lever 177 1s a link 179, the opposite end ot which link
is pivotally sonnected with o lever 180, Wigure 14, pivoted just outside me 1Lh.c
cide of the casing upon the bracket 84 and in position for 1t opposite ent vi.Lo
181 ou the verlical rack 1G5 This incline 1b_l.m0ws
unto operative position when the rack 166 is down iu 1ts IﬁﬂI'IllﬂlrEOS‘-'Ll‘?ﬂ: z;s
shown in Figure 10, and consequently, when the T‘rcse*.:i‘mg handle ]:n begins its
downward movement. and the racle bar its upward povemernt, the lever 1splmu
ride off of the incline 181 and the two pawls, nataely, 129 and 145, will be
thrown out of engagement with the respective racks; ou +he other hand, when

; S al position 1 release arm 131 and the bell
he Tack relurns to ils normal position the pawl release arm

engage a cam oOr incline
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erank lever 176 will be moved into position for allowing the pawls o engage
with the racks, this being the noral operative position of the parts. 3

A gpring 18¢ is provided for ensuring a reluru of the Ievers 177 and 180 iuoto
position tor ihe re-engagement of the pawl 178, whuch pawl in the normal opera-
won of lhe mechine 1s adapted to be disengaged from ke lever 1TU Dby the
operation of the justilication keys or any of thew. Lo thiow this pawl out of
engagement, a transverse rock shaft 183, Iigure 7. is journuled abt ove end 1m
the casing, aud at the opposite end in the frame 77 and carres on ils forward
side an arn 184 which overlies the vear end of (he pawl 175 in position lo
{hrow the forward end of suid pawl upwardly and out of engagement with the
lever 170 whenever the rock shaft is upcrated. On the rvear side of the vock
shaft there is mounted a bail 185 extending back into proximity to {he punch
bars 36, and upon the forward edges of the constant punch bars zor the justifica-
lion keys, there is formed a fug or projection 186, Figure 4. nnderlying the
bail 185, and in position to oscillate the rock shail 183 whenever either ong of
said constant punch bars is woved by the eperation of the juslilication keys.

To reset the units wheel 76 to u proper peint where it"will begin to register
correctly for the next succeeding line, said unils whecl is provided on its frant
face with a ralehel or toothed wheel 187, Wigures 11 and 13, with which a
pawl 188 is adapted to cooperatc to arvest the units wheel and the relation of
the teeth on the raichet wheel, the {eelh on the periphery of ithe unils wheel
and the pawl, is such that when the wnits wheel is arrested with the pawl in
with any one of the teeth, the units wheel will be in a proper
sition for subsequent : The spring 189 normally tends to hold
the pawl 188 m engagement with 187, and in order to hold
it oul of engagement cxecpt when the eted, and {he justification
key is struck, to throw ihe paris into resefting position. the said pawl is con-
nected with the lever 170 by a link 190, Fig b¥ when the lever 170
has gone baek, the pawl will be held out of engagemeni, but whea the lever 170
is released by Uie operation of any one of the justification keys, sad pawl will
enter between the teeth on Uhe wheel 187 and inasmuch as when any one of the
justification keys is struck, the locking pawl 91 is drawn out of engagement wilh
the unils wheel, just as in the case of any of the ather keys in the machine, the
units wheel will advance until arrested by the pawl 188, and upun the release
of the justification key, the pawl 91 will again be lhrown into engagement, lock-
ing ke unils wheel in its zmcro position. ;

The number of ratchet teelh vn lhe wheel 187 and the corresponding number
of zero positions on the wnits wheel should be sulliclent to cause the units wheel
to reach a zcro position before the units rack comes intw contaet with any one
of the stops, as will be readily understood, for otherwisze the unils wheel would

100S. 1€ Sp

be arrcsted by the stop rather than by lhe zero pawl 188

Oprraiion or THE MacmxE,

It is perhaps appropriale Lo state at this peint that a number of suitable charls
or dials are provided for use in comneclion with cach maechine having combina-
tions of characters thercon for indicaring justification necessary lo be added to
the justification type in different fonts of characters, and the operator, kuowing
the font or style of eharacters to be used and having sclected the chart for that
fout and placed the same in position oun the casing and having placed the pre-
vionsly prepared supply roll of paper in position, passed the same through the
guides, ready for the activn of the punches and atrached it to (he winding roller,
is ready to commence the operation of indicating in the record sirip the desived
chavacters wilh the justifieation indications for controlling the justification
thereof. To set the machine for operation to produce a line of given length the
opcrator manipulates the stop on the bracket on the left hand gide of the machine,
in cannection with the line scale.  Having done Lhig, he manipulates the finger
picces or key levers to producce indications for the desired characters, points,
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spaces, efc.,, in the line, until the linc is nearly completed, or the justification
arca approached or reached, which may he asecertained by consulting lhe line
scale, ar by the audible signal sounding at the appropriate lime. 'Lhe operator
then takes motice of the justilicalion indicalor and seeing that he has no more
3 room in the line for other characters, he will find that the justification indicator
registers with a combination of characters on the chart which corrcsponds cxaclly
to the keys in the justification rows of keys, which arc to be operaled to produce
justification indications corresponding to lhe Increment in body thickness of the
Justification type necessary lo produce a completa and justified line in the casting
10 machine.

As the main rack rcaches the justification area aud the juslificalion arm
begins its movement carrying with it the justification indieator, the pin 175 on
the pawl 120 rides over the arm 131 and continues its movement over the said
-arm until the line iz completed, When the first justificatipn Lkey is operated,

15 it not only operates the desired punches Tor producing he indieations but it also
operates the rock shaft 183, tripping the pawl 178 out of engagement with the
lever 170 and this lever being released under the action of its spring 174, will
raise the pawl releasing arm 131 and pawl, disconnccting the two racks and al
the samc time, it will release the pawl 145, allowing lhe jusiilication indicator

20 lo be retracted to its normal position on the arm. Tr also vesets the units wheel
by throwing the zero pawl into engagement with the teeth thereon and allowing
said wheel to rolale forwardly until one of the feeth is arrested against the
pawl, e

~ The operator then depresses the resetting handle, drawing back the main

25 rack, the pawl 129 meanwhile being held clevated by the arm 131, until moved
out of range of lhe supplemental rack. this movement aulso raises the motor
weighls, as before explained. and by raising the rack bar 165, moves the ineline 181
out of itg operative rclation to the lever 180, and the arm 177 emrrying the
pawl 178, under Lhe influence of the spring 182, will swing inwardly, re-engaging

A0 said pawl with the Tever 170. When the reserting handle is {hen released {he
rack bar, returning to its normal position, earrying with it the incline 181, will
operate the levers 180, 177 and 170, relurning the rcleasing arm for the pawls
inta position for allowing said pawls to re-enpage and also woving the zevo ]m_W]
out of engagement with the units wheel, the parts heing then in position for

35 subscquent operations.

Dated this 25th day of April 1899,
BOULT & WADE,
Agenls for the Applicant.

COMPLETTE SPECIFICATION.
40 Imj:nrovemﬁﬁts in Mechines for Preparing Perforated Recurd
or Control Strips.

A communicalion from the Laxsrox Moworves Macnos Comraxy, a Corpora-
 tion ereated and exisling under the laws of the State of Virginia, and
having its principal place of husiness at Washington, Distriet of Columbia,

45 Tnited Slates of America

It ArsrEp Junaue Botor, of 111, Hatton (arden. in the Connly of Loundon,
Chartered Patent Agent, do hereby declare the nature of thig invention and 1n

whal wanner the same is to be performed, lo be particularly deseribed and ascer-
tained in and by the following statement:—

50 This invention relates to huprovements in apparatug or machines for preparing
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perforated record strips or ribbons such for instance as are designed primarily
for controlling the production of prinling characlers or type, through the medium
ot appropriste mechanism, that for instance employed in what is known as the
“ Lanston Monotype System ” alihough featurcs of the invention may bg. utilized
in producing perforated record or control strips, ribbons or the like for other
purposes. oy &

In Lellers Palenl of Greal Britain No. 22208, dated September 28, 1897, a
machine is set forth in detail for producing perforated record slrips of the
character mentioned and in 1ts funetions the machine contemplated by the present
invention approximates closely that set forth in the said patent, to which reference
may be had for a more elear understanding of the general ‘objcets to be accom-
lJliéhedJ especially in respect fo the relalionship exisling belween the strip pro-
dueing mechanism, and sirip produced thereby and the subsequent functions
performed by the sirip in the charae oducing mechanism. -
 While the said points of similar between  the formerly palented
upparatus and the ﬁrpﬁpn% myveniion, E tmprovement the mec%]anisms
for accomplishing the desired ends smplified, the labor of (he
aperator materially rcduced, and gener te and complete vesults
arc attained, particularly with = i 1 perforations, the
machine indiealing to the operaior exacily struck to com-
plete the justifieation of every lime, th tal calculation
and liability of error and reducing the _ amical eerlaintv. -

Generally speaking, while the machine is an o whole designed for
accomplishing u unitary result embodied m the re eomirol sirip, yel for
the purposes of a defail deseription and a more re g of the

CE 1D

mechanical elements organized to produce such resul
divided into groups, such groups comprising, first the
for advaneing the sirip or ribhon at regular intervals an
to receive the punches; second, the punching mechanism
perforations are made in the record sirip, said perforations be )
iributed and combined so as lo represent and control the prod

edine mechanism
dine it in pesition

separatc types, poinls, spaces. efe., pertaining to the sclecied L. while ecertain
other perforalions cantral the setting of the justifying mechanism fo vary the
thickness of the hodies (preferably only certain selected bodies, zs spares and
full stop type) set ways, and To inangurate the movement of the galley
machanism al (he completion of each line; ihird, the kev board. or fingrer
mechanism operating either mediately or immediately upon the mechanisms *o
contrel their movements: fourth, (he justifying indicator for indicating fo the

‘operator the appropriate justification kevs %o be operated fo make the indications

for a properly juslified line: fifth, a linc indicalor for indicating the number
of units which can be included in aline, or {he number of units remaining vofilled
in a line: sixth, the resctting mechanism for restoring the parts, particularly
the indicating mechanism to the zero point. rcady for subsequent operalions.

With this preliminary explanation, the delails of the several mechanisms and
their co-relalion will now be deseribed. the particular fealures of novelty of {he
invention being set forth in the appended claims. lIu this description reference
15 made 10 the followng drawings filed with the Provisional Speeilication.

Figure 1 3s a perspeclive view of a key board :
embodying the present improvements,

figure 2 is u front elevation of the same, these two firures showing the paris
in their zero position. =

Fignre 8 iz an eclevalion looking at the left hand side of (he nmachine with
the parts in the position indieated in Figures 1 and 2.

Figure 4 is a vertical section taken centrally throngh the up
the machine and looking towards the : ]
beiug shown in clevalion.

record producing mechanism

v per portion of
left hund side; the paper feeding machanism
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TFigure § is a defail sectional view of the rigid and limber pawls of the paper
feeding mechanism.

Figure 6 is an clevation with lhe side casing removed, looking {owards Lhe
Ieft hand side, this figure showing the lower portion of the machine, while
Figure 4 shows the upper portion on substantially the same scale.

Tigure 7 is a horizontal seclion laken above the indicalor vperaling mechanism
and showing the main portion of such mechanizm in top plan.

Figure 8 iz a vertical seetion taken through the upper portion of the machine
looking towards the left, and showing the indicator mechanism in side clevation,

Figure 9 s a corresponding view taken to the left of the indicating mechanisin,
Inoking towards the right, and showing such mechanism in elevation from the
side opposite that illustraled in Figure 8. )

Higure 10 iz a front elevation of the npper partion of the machine with the
front of the casing and justification indicators romoved.

Figure 11 is a verlical section faken {ransversely ol lhe unils wheel shalt to
show the units wheel controlling mechanism.

Figure 12 is a view looking at the opposite side of the mechanism illustrated
in Figure 11 and showing the rack and pinion for advancing lhe justification
indicator upen the operation of ecertain predetermined keys ’ (space keys for
instance).

Figure 13 is a verlical seclion of the unils wheel and indicator conlrolling
mechanism taken in a plane just in front of the nmite wheel rack and showing
the upper end of the dziving weight and its rack for imparting motion to the
units wheel rack, unils wheel and line indieator.

Figure 14 iz a detail horizontal section lovking dewnwardly and laken on a
plane eoineident with the axis of the units wheel and justification indicator shaft.

Figure 15 is a detail cectional elevation showing the operating mechanism
for advancing the justiflicalion indicator in accordance with the number of justi-
fving type hodies ineluded in any particular line.

Tigure 16 is a sectional view taken transversely of the indicator shaft in a
1 secting lhe indiealor rack and pinion.

2 ] view showing the assembled group of units
movement of the said nnits wheel in accordance wilh
t f units contained in the hodies of the partienlar type designated
in the operation of the keyv levers.

Figure 18 is a delail perspective view of onc of said stops showing a seetion
of rme of the ston aperafing hars.

Figurc 19 is a vertical section through the power weight and the gearing
for transmilling lhe power to the scveral mechanisms. ;

Figure 20 is a diagramatic view illustrating the justification chart and
indicalor.

Fignre 21 is a rear elevalion of the whole machine with the rear plafes of
the cazing removed to show the upper rock bars, the ends of the lower rock
barg, the rear ends of the key levers and the guide burs [or positioning the key
levers, . )

Figure 22 is a diagramalic view illustrating the upper and Tower units hars

with the Tugs on the latter with which the kev levers cooperate, this view also
showing in' dotted lines, the upper series of rock bars for cperating the units
svetem of punches and the stop bars.
' Tigure 23 it a similar view showing the stop bars, the punch bars, the lower
punch bars, and in dotted lines, the vock shalls shown in Figlire 22, and in
addition, in dotled lines, the rock shaft for commmmicating motion from the
Trev levers to the lower punch bars.

Tigura 24 is a side elevation of one of the upper punch hars.

Figure 25 is a side elevation of one of lhe slop bars.

Figure 20 is a side elevation of ome of the lower stop bars.
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Figure 27 is a detail perspeetive view showing the main ond supplewental
racks for operating the units wheel and juslification indicalor arm, togelher
wilh the loeking pawl for uniting said racks, and lhe throw-out arm for said
pawl, said arm and pawl being shown in dotted lines. : '

Figure 28 is a perspective view showing omne of the lower rack bars and the 5 i
moans for imparting motion therefrom lo the lower punch bars, a key lever and |
Tower units bar being shown in dotted iines.

The working mechanism ol the machine may be convenlently ~mounted L
in a frame ov casing which s preferahly divided © into a bottgm '
cection 1, and interniediate section 2, and 2 paper supporting frame 4, 1C |
surmounting the section 2. The hotlom - Ssection . 1t of .. the . casing

preferably has an cxtended hase fov the accommondalion of the key levers and
al its front is arranged lo permit the key levers to project for the artachmoent

of the finger pieces 4, these finger pieces and keyv Tevers being arranged in
vertical colwmas and horizontal rows, as will hereinaller appear in the deserip~ 19
tion of this particulur part of the machine. The intermediate portion ol the
casine 2. preferably conlains the indicating iuechanism and a portion of  the
puneh bar operating mechanism and at the left hand side provision:is made for
supporting the weight from which the driving power is sccured and lhe racks
and mechanism through which such power 1s transmitled to the operating parts =¢ :
of the key board. :

TFor convenienec in manmufaciure. pect to the assembling of the
parts and in vespeel to the cost. tions of the casing aud the
mechanism carried thereby are made up of independent parts, which, however,
in the assembled structure are comnected up for unitary achon. 25

Mremaxtsy vor Horpixc axn Frepixe THE Parre.

The frame 3 at the top of the machine is arranged with bearings 5 for the
reception of the jonrnals of the spools upen which the paper or recor slrip is
sound, this sirip being preferably in long lengths, previously prepared wilh |
marginal perforations and wound upen 2 spool or bobbin adapted o be held in 80
place in the bearings 5 by a shaft or pin 6, upon which ihe spool may Le
placed and [rom which the slrip may he drawn around a hollow die 7 by means of pin
wheels 8 amanged to engage the marginal perforalions in the sirip and from
which it is carried to and wound mpon the receiving roller or spool 9 juurnaled
on a removeble shaft 10, said spool being adapicd to be rotated o mamntain the 35
tengion on the paper regardless of the particular size of the roll, as will be
now deseribed.

The reeciving roll 9 at one end confacts or is removably connected with a
short ghafl 11, carrying al its outer end a pinion 12 meshing with a verlical
racl 13, the conncchion between the shaft 11 and the pinion 12 being made by 40
meens of a spring pressed cluteh seclion 14, wherehy (he rack may he raised
without Teversing the rolation of the roll and tend by its weight and the driving
weight to be presently referred to, to rotate the roll forwardly for winding the
paper.  The pin wheels 8 are muounted on a corresponding shaft having =
pinion 15 conmected therewith through a ecluteh section 16, Tigure 2. and 45
adapted to be driven by mcans of a vertical rack 17. The two racks 13 and 17,
Tienres 1 and 3, are arranged to work verUeally in parallelism in  suitahle
guides an the side of the frame or casing and belween them is sugpended a
pinion or gear wheel 18, from the journal of which a weight 19 ‘s sugpended
aud hence tends to draw :aid racks downwardly for advancing the paper, but .50
nermits (he said racks to move independently, in order to allow for lhe varia-
tion in the size of the receiving roll, and at the same lime maintain a proper
and constant pressure, on both the pin wheels and receiving roil, for advancing
the paper across the die 7, where it iz In position fo he acted upon by the
punches for producing the perforations therein which constitute the records

To check the feed of the paper and hold 1t slationaty during the time the
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are acting thereon, the pin wheel shail is provided at the end opposile
mion 10, with an escapement wheel 20 with which an cseapewent tornied
<tiff and limber pawls is adapted to caoperate for permilling the feed of the
=r one tooth ul a time, upon the operation ol any one of the key levers and
for holding the paper stationary at all other times.

By reference particularly lo Figures 4 and 3, it will be scen thar the escape-
ment wheel 20 is preferably an ordinary ratchet wheel and the pawls ave
monnted upon lhe frame 3, so as to vibrate lransversely of the wheel, lhe stiif
pawl 2l being rigidly mounted upon an oscillatory shaft 22, which is held in bearings
on the [rame 5 and adapted lo abut against a single adjustable stop 25, readily
accessible from the froul of the machine for adjusling the position of the rigidl
pawl with respect (o the escapement wheel. Furihermore, by throwing said pawl cut
of engagement with the escapement wheel, the shaft of the said escapement whee!
may be moved backward In its hearings, or the paper advanced or vetracted as
desired without interference by the pawls. The limber pawl 24 ig pivoted upon the
stifl pawl 21 and is drawn baclkward agaiust a stop 25 on the stilt pawl by means
ol « spring 206, the extent of independent movement of this lunber pawl being
equal 1o the distance Lelween two adjacent tecth on Lhe escapement wheel and
thus when the stiff pawl is vibrated transversely of the wheel, the pawls will
be drawn alternately into engagement therewith and the wheel permitted to
advance one tooth at a tiwe in the ordmary Tay.

The pawl shaft 22 is provided with a (runsversely arranged arm 27, lo owe
end of which the returning spring 28, Figures 1, 4 and 10, is altached and to
the opposite end of which a link 29 extends down through the top of the casing
and 1s attached to an arm projecting from a shafi 30, which shaff will be herein
designated the [eed shatt, and 15 shown clearly in Figures 4, 9, and 10.
This feed shait 80 is provided with a bail 31 by means of which it is operated,
and is designed not only fo operate the paper or record strip feed, but also to
operate the feed mechanism of the wunits wheel and justification arm, as will
hereinafter appear.

T'ar Puvcwisg MEucmaxism

The die 7 is made hollow for the reception ol the punchings, and bencatl
the dic 7. Lhe frame 3 forms a guide 32, Higure 9, for directing the eniry ol the paper
through between the punch guides 33 and the die 7, from which point the paper
passes around the front 34 of the die which 1s preferably curved to conform to
the contour of the pin wheels so0 as to mainlain the paper m its correct align-
ment without wrinkling it.  The punches themselves 35, (thirty-one in number)
are mranged in a line and preferably in a plane radial fo the axis of {he pin
wheels.  They pass through the guides 33 whereby their position is wainlained.
For convenience and cfficiency, their upper ends or operative faces may be
notched as shown in Tigure 9, to seeure a cleaner cut and easier entry or passage
of the punches through the paper. Al their lower ends they arve each counected
to the upper ends of a corvesponding sevies of vertically arranged puneh bars 36,
preferably extending duwn to the bottem of the inlermediate seciion 2 of Lhe
casing and held in smitable guides therein so as (o be capable of a Limited longi-
tudinal movement but be held agaiust transverse movement in any direction.
The whole body of punches is arranged in a linc having a length somewha!
than (he widlh of the vecord strip or paper within the marginal perlura-
as will be seen from an inspection of Figures 1, 2 and 10. Tn their
al combinations lhey are designed to represent, by thielr "perforations, all
characters on the finger pieces of (he key board, including the spaces
e justification indications for varying the hody thickness of Lhe particuiar
s selected for justifieation, (such as the space and full stop eharacters
for imstance). Bearing in mind the faet that the strip itself 1s designed to
comirol in fhe casfing machine, the positioning of the die case For forming the
ters in two different direclions so as to center any characler to be formed
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thereby, and further that it is convenieni both for the purposes of produeing
the record strip and for the production of the characters themsclves, to arrangs
the characters in the die casc in colmmns, the characters in each column being
of the same body Unckness sel-ways, and in lines al right angles to said
columns, lhe body thickness of the characters in the lines varying actording to
the particular column i which they are located, 1t will be seen toat it will be
convenient to similarly arrange the punches and ibe key levers. Thal 1s to say,
the fnger picces of the key levers may be grouped to corvres pond to the columns
and hnes of the die case, in the character produciug or easting wmackine, and m
order lo produce lhc proper combinations of puncles, those punches producing
represenlations of characters 4 the columns will ha eperated through a different
Lrain of connection from lhose representing the characters in the lines, and hence
when any one finger piece is depressed lhese two wechanisms will be operated
therehy, so ax tfo move 2 punch fur  indicaling the proper column,
and also a sccond punch for indicating lhe proper character in that
column, In this description therefore, Lhose punches for selecliag the desived
column of characters will be designated as the uniis punehes, this designation
heing appropriate because of the lfact that these puneches make periorations for
selecting the column having characters of the desired number of units of width
or budy thickness therein, and the puuches for selecting “he characters in lhose
columns will be designated as the characler pun ~orresponding distinction
being fallowed with respeet to the gperatin . the said punches.
Lixtending across the wmachine and journaled in : the intermcdiate
section 2 and in rear of the punch bars is a ver of umits puach
operating rock shafls 37, the mumber of rock shaft in excess of the
number of punch bars fo be operated thereby, m
+ock shafts are adapted to operate upon the same §

as two of the said
_ ss will be herein-
after rcforred to. These mmils punch uperatmg rock shafis are cach provided
with a forwardly exlending bail J8 adapled to cooperaic with lugs or projec-
Lions 39 on ihc rear edges of the punch bars as will he readily wnderstood from
an inspection ol Figures 8, 9 and 23, the lailer figure par arly, showing
diagramatically, which punch bar in fhis partienlar machine is adapted lo be
operated by cach of the rock shafts. For opcrating the rock shafts and their
hails, there is provided a series of units bars vorrcsponding in mumber to the
aumber of columuns in the key board, which in the present inslamee s fifleen,
and these units bars for convenlence are divided into upper and lower units bars,
the upper units bars being numhered 40, Figures 4, 9 and 22. The bars 40
are guided to work vertically in the intermediate seetion 2 of the casing, being
spaced transversely to corvespond approximately Lo the eolumn arrangement of
the key bosrd and arc each provided with a forwardly projecting lug or lugs 42,
embracing or cngaging the bail on the appropriate rock shaft and so raise and
Jower the appropriate punch bar and punch. From an inspection of bigures 10
and 22 it will he secn that iL is not mecessary that all of the bails on the rock
shafts shall extend enlircly across the casing, inasmuch as the lower roek shafts
are operated by the umils bars on (he Ieit hand side of the machine only, and
henee Lor convenience in manufacture, these bails are somewhat shorter than
“he bails on the upper units bar rock <hafls. The upper units bars 40 at Lhoir
lower ends rest upon and are adapfed to be raised by lhe lower units bave 41,
Vigare 22, the planes ol the two bars being al right angles to pach other to
soomre a sufficient bearing, and at the same time to facilitale the construction
ond assembling of he parts. The said lower units bars extend down through
the columns of key levers and ave adapted lo be operated thereby, as.will be
presently explained, 1n connection with the key board or linger mechanism.
The character selecting punch bars vesl at their lower ends upon the upper
ends of the lower seclions 43 of the characler selecting punch hars, the latter
sections being held in guides in the Dottom section 1 of tho casing so as to
work vertically, and are adapted to be operated, %.c. raised and lowered by mcans
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of lower rock shafts 44 journaled in the bottom scction 1 of the casing and

cnding transversely of the key levers. For (his purpose the said punch bur
s are provided at the proper points, indicated in Figurc 23, wilh lugs or
ctions 45 which engage or embrace bails 46 on the rock shafrs 44, as ghown
cizarly in the detail perspective view, Figure 28, and the rock shafts are operated
e key levers, as will be presently described in conncetion with the key
board mechanism. :
Lhese lower seclions of the chavacter sclecting punches being grouped to-
geiber at the left hand side of the machine would occupy practically all ol Lhe
space and leave 1o room for the vertical columns of key levers at this point and
'n order to provide space for these columus of hey levers some of the lower
sections of the punch bars may be omitled leaving spaces 47, Pigure 23, und
‘n order to transmit the movement of the appropriate rock bars Lo the punch
bars above such spaces, suitable lower sections such as 48 may be provided at
auy other convenient point and the said seclions 48 at their upper ends engage
corresponding upper seetions 49, which in twrn cooperate with upper roclk bars 50
and the latter engage those puuch bars (the lower sections of which are omitted
as before described) to raise and lower the same and (Lereby produce the desired
perforations.  As shown in this Figure 23, it will be seen that the third and
sixth Jower sections arc omitled and the third and sixth lower rock hars which
would normally couperate with such seetions now cooperate with the added lower
seclions 48, and the third and sixth punch bars eooperate with the third and
fourth upper rock bars which derive their motion from the addcd Upper see-
tions 49. The lenth punch bar 1s a constant punch bar for those characters
“space and full stop characters,” the bodies of which ave varied for justification
and this punch bar is operated by the lowermost of the upper serics ol rock
bars and 15 adapted (o Le operated by the units bars moved by the key levers
cervesponding to those characters, as will e presently explained. .The spaces
thus provided in the series of lower scetions of the punch bars will accommodate
three vertical rows or columns of Ley levers and in connection with the fcurlk
vertical row or column ol key levers, a different method of providing the space
s shown.  Referving again to this Tigure 23, it will be seen that the lower
punch bar section corresponding {o the 13th punch, eounting from the right hand
side 1 this figure (lell hand side of the machine) is simply deflecled to one
side, or benl al the top and hottom so ag to leave (he verlical: space AL, 1n
which the key levers may work.

The 17th punch bar, Figure 23, counting trom the right hand side of ihis
figure, left hand side of the wachine, it will be observed is provided with twe
projections 34, adapling this punch bar to be operated by the second and ffth

¢ upper roek bars, counting from the bottom. 1'his is done in order to economize

the number of puuehes as it is found that the punch which is operated by (he
units bar corre:ponding to the left hand column of characler kevs may be also
utilized asone of the punches in the space combinalion, thus the space key operat-
mg the units bar 15 I'ig. 22, will operate the tenth and seventeenth punch bars.
counting from the righl hand side of Figure 23, and the 17th punch Lar will also
be operated in proper comhination by any onc of the verlical columns of keys
at the lelt hand side of the kev board and representing characlers having a
body thickmess less than any of the olher claracters, except the space.

Kev Boarn or Fivcer MreomasisM.

In ihe hase section 1 of the casing there is arranged a series of kev levers 62
wresponding in number to the number of finger pieces 4 and the number of
acters including justification kevs, space kevs and quad, designed to be
uled by the several combinations of punches and lo be reproduced hy the
g or type forming machine. These Ley levers-{see Figures 6 and 21) ave

=

ably flat bars or punchings pivoled at substantially the center, on shalls H3

o

ing through from side to side of the casing, the pivolal peint being at
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about the center of gravity of the levers whereby the levers will be substanlially
balanced, and the series of pivots is arranged on a diagonal linc so as o give
as near as practical a unilorm angular movement fo the rock shajts operated
thereby, -

The movement of lhe key levers is limited by the slot
of Lhe lower section of the casing and at their rear cm
held in the proper vertical plane by guide bars 57 =
casing and held in place by cross hars 58 at the :

Yo ccomomize space and at the same fime perms
wide key levers which will be rigid enough %o perform t
ihem the vertical columns of key levers correspondins &

56 in the fromt plate
they are spaced and

mounted in tle

d upon
e indi-

cations of characters having uniform widihs are v, the
ey levers in the top horizontal rew will be locate of the
ovide lurs 57 from the key levers in the secomsl starling
from the richt hand sidc of the key board. for imst: located

on both sides of the firsl guide bar 37 will e
operale a punch for indicating a uniform bedy wi
by adapting all of said key levers in ihis vertieal

apted to
s secured
ic W_lﬂl ]

‘single one of the lower units bars, hut each of said = exeepi the lower-

each of

¢ eharacier in

oyt will cooperate witl and operate a different o
satil key levers will seleet or proc'luce an indicziion
that coluinn.

It will be seen that the key levers are each p=
tare 59, elongated lengthwise of the key levers and apertirs
the lower rock shafts 44 and their bails 46 work, the Bhails 85, however. resting
at the bullom of the rear portions of Lhe apertures 30 whesehs 1 any one
of the key Jevers is depressed at the forward emd and rassed at the rear end
the bails will be moved upwardly and the rock sha®is e=illa » a spond-
ing degree. ‘Lhe lower units bars 41 also extend down * key lcvers.
one of said mmits havs being arranged befween (Le stagoersd of each
column and upon opposite sides of these lower muiis |
projections or lugs 60 corresponding in number and po
with which the units bars cooperate. The lugs are arzanss
the lower units Lar lo correspond with the stasgered
levers and are adapted to be localed within the «
preferably in rear of the hails 46.

S¢ aper-

e Eev levers,

This arrangement, it will be observed, permils ihe Eev levers fo have a con-
siderable width vertically and at the same fime fhe vert t of the ealire

and hol-

column or series may be very much reduced by ove ping
toms of the key levers and in fact only suficient space meed

operation of the rock shafts and the lower uniis bass thus the size of the key
board mav he veduced, or a larger number of charsefers mcluded m a key buard
B ) g 3

Uffivcn size.
Xs Lelore intimated, the character produeing er casting machine, for which

_the representations or character indieations in the recond strip are prodneed in

the present machine contemplates the use of a die earrier having movcments back
and forth at right angles to each other, such combined movemenis being adapted
to bring eny particular character lo the centering or casting point, and the
estreme advance movernent in each dirvection of (his die carrier is defermined hy
a fixed stop, hence in lhe rccord producing or punching machine, it s un-
neeessary to provide indications for these two pasitions ot adjuslment, that is to
say, assuming that the characters along oune edge of the die carrier or block arc
all of a given width, or in onc columm, it 35 only necessary to employ a per-
foration or indication for selecling the proper character n thaf column, and on
the other hand, if the movement is in (he other direetion. the partieular line is
detrrmined by the fixed stop against which the die earricr is arrested and it 1s
enly necesrary lo provide a perioration for fhe parfienlar colump in which the
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sired character is located. Deeause of this arrangement it is not necessary
fo provide a puneh operating mwits har for lhe right hand column on the key
Loard, although from Figurc 22, it will be seen that such a bar bolh an upper
and a lower section, is provided, nol, however, for operating a punch bhut only
for feeding the paper and justification or indicating mechanism, as will be pre-
sently explained. Neither is il neeessary to provide a rock shaft and bail for
the bottom row or line of kev levers and consequently the rock shaft is omitled
entirely from this place as shown clearly in Figure G, the lower units Dbars,
however, are cnerated by Lhe lower line of key levers for selecting the paclicular
column in which the characters are Tocaled and each of the key levers of the
rieht Land column operates its appropriate rock har for indicaling its particular
character in that column., The operation of the lower right hand key al lhe
junction of the lower Lne and right hand verlical column will caunse an evtreme
throw of the die carrier in both directions and in the presenl strueture, this
character i a quad and is given a deferminate hody width.

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

machine are arranged in the hottom row or line and inasmuch as in the practiea]
applicalion of lhe present invention, it is designed lo have these keys produce
indications which will in turn enable the justification of the line o bhe secured
by the variation in the hody widlhs of these type and no others, special cannec-
tions balween the key levers and the punches arc provided for said kevs
Mechanically, the connections are similar to these already described, and the
particular arrangement of {the mechanical parts will he hest understood from
an inspection of Figures 22 and 23. Referring to Tigure 22, 63 indicates a har
corresponding Lo he lower units bars but adapled to be operated solely by the
space koy 6L, and 64 is u corresponding har adapted to be operated solely by
the Teader full stop or period key 62. These two bars 63 and 64 at their upper
ends contact with and are adapted to operate space and period units bars 65
and G6. Both those bars 66 and 66 have Ings 67 thereon, adapied lo co-operate
witl the lowermost of the upper rock bars or its bail, nnmbered 63, for con-
venience in distinguishing it. In addition, the space bar 65 has a Ing 69
adapted fo ecooperale with the next to the lower one of the upper rock bars and
throush these two rock bars the space key will elevate the tenth and seventeenth
punch hars, counting from the right hand side, Tigure 23 (left hand side of
the machme). The upper full stop or period bar 66 also has a second lug or
projection 70 which cooperatos with the seventh rock bar from the bottom of
the upper series of rock bars and this roek har in turn will raise the twentieth
punch bar, counting from the right hand side of Figure 24 in addition, the
tenth punch bar is raised as just explained, making perforations which indicate
and will vonlrol the production of justifying type bodies in the line when the
casting or producing mechanism has been properly sel by the desired justification
perforations.
" The justification perforations are formed by a combination of punches con-
trolled from the two uppermost rows or lines of key levers and ingofar as the
operation of the punches by these key Jevers is concerned, it doecs mnot differ
mechanically from the operation of the other punches. Referring again 1o
Vigures 22 and 23, it will be seen thal ithe upper line or vow of key levers
will each operate ils appropriate unit punch through the units bara and upper
rock shafts and in addition, this upper row will from lhe lop-most of the upper
rock shafis operate the thirteenth punch, counting from the lefl hand side,
Figure 23, while the key levers in the second row or line will gach operate ils
proper izits punch and also the second of the Tower rock shafts and this serind
rock shaft will operate a lower punch bar 71, Fignre 23, which will W turn
raise the first punch on the left hand side in said figure, and on the right hand
side of the machine.

1t will be noted that in working out the ecombinations of punches for pro-
ducins the many charaeters covered by the ey hoard, namely 255 in the line-
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tration, the mechanism is such that each hovizonfal row ar line has a constant
punch, that is to say, a punch which may be operated through one of the Jower
rock bars when any ltpy lever in that horizontal line is operated, and in addition,
each of said keys will operate a different pune L corresponding to the unil value
or body widll of the character represented by that particular key, the connee-
tions for this punch being made through the units bars and upper rock shafr,
as before explained, the exception, hnv.mel being the right hand column and
bollert row im conmcetion with which it is only necesgary to operate a single
punch owing to the intended use of the strip in the casting machine or producer,
having two fixed stops.  The so-culled constant punch operating mechanizsm
is that illustrated in F1 gure 23, in connection with the punches on the lell hand
gide of the figure, whi e the variable punch operating mechanism is that illus-
trated in ligum 22, [rom which iwo figures it is thought that a clear under-
standing of this portion of the invention may he had.

When a key lever or any one of them is eperated to form the indieation in
the strip or rccord ribbon, it is of course necessary before the next designa-
tion is formed (hat the steip or ribbon shall be fed forward by the paper 1f~etllnrr
mechanism before deseribed, and to secure the operation of the escapenient upon
the operation of anv one nf the ey levers, each of the npper units hars and
the bars 65 and 66 as well as the right hand bar in Figure 22, corresponding
lo the right hand column of key levers in the machine, cach carry at the upper
end a hlh or projection 72, w dich rests under and is d.\a_d}_}l,(:d to raise the bail 31
of the ieed shaft 30, whereby when any one of said units bars is raised, the
said feed shaft 30 will be oscillated and through the before described connce-
tion 29, with the pawls, (he escapewent will be operated and as the uuils bars
and key levers retnrn fo normal position, the escapement wheel will he allowod
to advance and feed the paper forward a proper distance.

The spring 28, which draws the escapement pawls back 1o normal position, it

_will be observed, is relalively long to secure a uniform tension thr 011‘!']_01113 a

somewhat wide range of movement and in addition to refurning (he E‘Luj_.nt"i.lt‘_ﬁt
pawls to their normal positicn, it also serves to put a temsion on the punch
aperating mechanism and key mechanism g(“l’l(‘l‘&ﬂ’{" for refurning them to their
proper posilions wilh an elastic pressure as it will be observed, that when (he
units hare raise the feed shaft bail, the tendency of :aid bhars is fo return to
their normal position under the influcnee of this spring, as well as under the
mnfluence of gravity. The punch bars themselves are also provided with lugs ov
projections 74 also resting under the feed shaft hail and serving fo return the
punch bars to their lower position, or on the other hand, caid” projections 73,
when the punch bars arc raised, or any onc of them is ramcd will ensure the
operation of the feed shail and a consequenl feeding of the paper the desired
distance.

Jrstievrve Mecnanisy avp MycHanisy rog OPERATING THE SAME,

This mechanism is designed to previde for indicating to the operator exacily
which justilication keys are lo be struck for producing indieations of the amount
of body thickness set-wava is to he added to each of the justifying type bodies in
any given line. It is one of the objects of the invention to pronclc a mechanizm
which will 1eg1%tur accurately the number of unils sel-ways in the characters
previously indicated in the record strip or ribhon in any given line, by cansing
an mdlmtmg hand to register with a suitahle chart, dlal or card or the Like,
hearing upon it combinations of letters or figures COT‘“e{«lJ('ll{hll'? to justifying keys,
which latter when struck, will plou.uw perforations ar mﬂlc'mon:, 1eples@n‘f111cr
the exacl increment or body width to be added to each of the justifying type
bodies to produce a perfeetly justificd linc, thereby eliminy ling from the pm}ﬁtzm
all mental caleulation on the parl of the operator and enalling him to, by

simply consulting the charl, card or dial, strile proper jusrification kevs at the 7

lermination of (‘d(‘h line of indi (‘(atmn“
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invention conterplates the employuienl of a units wheel which is advaneced
or given an angular movement corresponding with, or in definite proportion to,
the nnmber of units contained in cach one of the characters designaled in the
record strip; a chart bearing the requisite justification key indieations (lefters
or numbers coresponding to similar letters or nuinhers on the justification keys
themselves), and a justification indicator which is advanced each time vne of the
types, the body of which is varied to produce justificalion is indicated, so as to
register with a line on the chart corvesponding fo the number of type bodies con-
fained in the line of type or indications thereof in the record 1ibbon, provision
being also made for securing a rclative movement of the indicator and chart for
showing the amount of wunfilled juslification space remsining in the line, this
being preferably as before stated, simply hy reference to the proper justilication
keys to be struck for indicating the justification in the record ribhon.

Obviously the indicalor itself may be swept across the dial or chart for show-
ing the amount of jnstification space, or the dial or chart may he moved lo
secure the same result, but in the present machine Lhe first mentioned plan
has heen adopted, that is to say, there is o fixed dial vr chart and a justification
indicator which iy moved lrausversely of the chart in accordance with the
number of jusiilying type bodies indicated and longitudinally of the chart in
accordance with the hody widths or units values in the porrion of the line not
previously designated.

Referring particularly to Figures 1, 2 and 20, it will Be seen lhat on the
front of the casing, preferably on the middle seclion 2 thereof, there is mounted
removably upon studs 74, a charl 70 which is shown as substantially segmental
in form, although as will presently appear, the lines of characters thereon are
nol brue ares of a ecircle hut are spiral for adapting thew lo vegister with the
particular indicating hand or pointer employed. :

The units wheel 76, Fignres 10, 11, 12, 13 and 11 i3 a toothed wheel, pre-
ferably journuled in a frame 77 which -also preferably supports most of the
regislering mechanisra.  The shaft wpon which the units wheel is mounted
preferably takes the form of a sleeve 78, Figure 14, and the face of the units
wheel is provided with a clutch seetion 199 with which a loneitudinally movable
pinion sleeve 79, Figures 1 and 14, engages to rotate the units wheel forwardly,
but which will permit ihe pinion 79 to rotate in a reverse direction without
rotating the unily wheel itself. The pinion iz held in engagement with the
clutch section by means of a spring 80 enclosed in u vasing 81 carried by the
units wheel and surrounding the rear end of the pinion sleeve. The pinion
coustituting the forward end of (his sleeve 79 is adapted fo nesh with a rack
har 82, Tigures 13, and 27, and the motor or weight for driving the ndieator
is applied to iLis rack bar and tends fo advance the same across the machine
towards the right hand side. In lhe preferred construction. the raclk har 82
extends out to the lefl hand side of the casing and meshes with a gear wheel 83
journaled -in a hracket 84 and carrying a smaller mear wheel 85 with which o
verlical rack 86 meshes. The rack 86 is guided 1n snitable ways in the hracket 84
and from its lower end, the weight 87 for moving the parts is suspended. This
weight max he called & prime motor weight and the conncetion belbween it and
the vack 86 is a yielding connection preferably formed by confining a spring 88
in the weight, and extending a rod 89 down throngh the spring and providing
its lower end with a nut or enlarsement 90 upon which ihe lower end of the
spring will rest. The spring thus forms the real molor, the tension of which is
determined by Lhe weight, and the impact of (he weight when onee set in motion
by Lhe downward movement of (he ruck will not impart a shock to the mechanism.

The forward movement or rotation of the units wheel is normally prevented
by the locking pawl 91 having its end toothed (o accurately fit and center the
tecth on (he unitzs wheel, zaid pawl preferably heing mounted in bearings to
slide radially with relation to” {Le wheel. : '

Above the units wheel and pivoted on a eenter 92 is a units rack carrier 94,
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VFigure 11. having ways therein in which a units vack 94 reciprocates in a plane
tangential to the periphery of the wnils wheel, and in position to mesh anil
cooperate with said wnits wheel whenever the carrier 93 is depressed. The
wnits rack 94 is provided with a slop or projection 95 normallr adapted to
arvest the movement of Lhe units rack in each dircetion by ceming 1n centacl
with the ends of the slot or way in the carrier in which it is monnted, unless
arrested by the units stops, to he presently deserihed  Tn the operation of the
machine or upon the depression of anv of {he finger pieces, the units rack bar
carrier j¢ first depressed umtil lhe units rack is in mesh with the nnils wheel
ond then the locking nawl 91 is withdrawn, allowing the units wheel to advance
in accordance with the range of movement of the unifs rack, and upon the
release of said kev the Tocking pawl 91 is firsl moved info encagement with the
anite wheel and then the unifs rack moves ouf of mesh therewith, hence it will be
ceen, Lhat the advance of the units wheel is directly comtrolled by the range of
movement allowed the mnits rack and this is varied in accordance with the
wumber of units contained in the body of the type designated by any pa riicular
finzer plece or kev.

Tor securing the relative movements of the unite rack carrier 03 and the
locking pawl 01, just deseribed, a bell crank lever 06 ig journaled at itz anele
on ihe frame 77 and one of ity arms exlends downwardly and cooperates wilh
the locking pawl 91, Tioure 11, while its other arm extends horizonlally and has
connocted $o0 it a link 97 extending vertically and this link 97 is in tnrn con-
necled with a horizontal link 98 having ils opposite end pivolally conneeted with
the mmits bar rack earrier al 99. 3

The link 98 is centrally pivoted lo o depending connecling rod 100 which al
ils upper end is supporled by an arm 101, pivoted at one end on the casing and
at its opposite end pivotally connected with an arm 102, Ficure 8, on the feed
shaft 30, thus when the feed shaft 30 ie oscillated by the operalion of any one
of the kev levers, the connecting rod 100 will be depressed against the fension
of the spring 28.

A spring 103, TFigure 13, is connceted at one end {o the units rack bar carrier 97
and at the onposite end to the frame 77 and by its fension tends to draw said
vack bar carvier and rack bar down infe engagement with fthe nnits wheel. but
the superior strength of the spring 9] overcomes the {ension of the snrine 103
and normallv holds said rack bar earrier 93 up and the rack bar ont of encace-
ment with the wnits wheel. Decause of thix arrangement, it will he seon that
the link 98 operates as a lever and as the link or connecting vod 100 moves
downwardly the spring 103, also drawing down on the rack bar carrier 93, will
hold the outer end of the link 95 u pwardly and the locking powl 91 in enmace-
ment with the wheel until the rack bar is in engagement with the units wheel
and the rack bar carrier comes lo rest agamst 1ts stop 104 when the ouler end
of the link 98 will be swung downwardly by the further movement of the
connecting rod 100 and s in torn will swing the bell erank 96 and withdraw
the locking pawl 91 from engagement with the units wheel, permitling the
wheel to turn and carry with it the units rack. On lhe reverse mavement of
the feed shaft and connecting rod 100, the spring 103 still exerting its fension
will cause the Link 98 to acl as a lever nntil the locking pawl 91 comes to rest
in engagement with the unils wheel and then as the outer end of the link
cannot mave upwardly any further, its inner end will be swung upwardly,
raising the units rack carrier 92 and disengaging the rack from the units whasl.

For returning the units rack 91 to its mormal position, in its earrier, which
is the position indicated in Figure 11, a link (05 is connected to its rear end
and extends out to one end of the frame 77 where it is jomnted to a verfical
lever 106 pivoted to the frame 77 and having a spring 107 for drawing it out-
wardly. The opposite end of this spring 107, for convenicnee, is eonnecled with
an arm 108, extending out from the [rame T7.

The mechanism for limiting the movement of the wnite rack and umite wheel
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srafes with the units rack directly and in 1the prezent embodiment embraccs
eries of stops, fiftecn in number, and the extreme range of travel of the units
rack to the cud ol its slol or way, vonstitutes another stop, making sixteen in all,

Lhe aumber of stopping points of the units wheel and rack bar correspond
therefore to the number of vertical colwuns of characlers in (he key  hoard,
having different body widths, there heing fifteen of sueh vertical columns, and
the other stop 1s for the normal space indication, the character for which llu.a W
less number of units of body {hickness {herein lhan wny one ol the columns.

By relerence lo Figure 1a, it will be seen that the units rack carrier 93 is
provided with a sevies of vertical slote or guides 109, and the forward ends of
a sevies of stop levers 110, Figure 17, arc adapted to play in these slols or
guides. Im order to reduce as much as possible. the lateral space oecupied by
the stop levers and at the same time to secure ihe advantages of mdvpt‘nd.,nt
guides for the forward cnds of the levers, as near as possibie to lhe pumt whers
the units rack strikes the same, only one hall of the tolal number of stop levers

are adapted to projeet into such guides, and between cach of the levers which
tlu leJu,l mto these guulu\ Lh&‘lt’ is arranged a second series of stops 111,
“igmre 17, the stop levers 111 heing provided with downwardly extending nose
portions llm which project between the levers 110, and an over-hanging por-
tion 113, which when any one ol the series 111 is ii(‘l]l{’bbi‘d will carry W;Lh 1t
the nexl fever of the series 110, and thus each of {he servies of levers 111 when
depressed, ¢ nm" with it ite e:'.uppmtmﬂ lever of the other serics and the strain
1s taken up Ly the guide 109 in which the lever 110 works.

The slops when lhus arranged, it will be observed may individually be com-
paratively leote and free in actmn therchby preventing any sticking or liabilily
to catch m the guides and furthermore by providing mdividual guides for hold-
ing ewch lever, lhe wear incident to the wmse of ’rhe levers is not cumulative in
= action ocn the unita wheel and the error due to this or due to the accumu-
lalion of dire is reduced to practically nothing. The stop levers ave journaled
oi a through min 190 and their rear ends ave lutuldc-ti lol w-npt*mfwn with slots
n o vertieal series of HL{}]] bars 114, Figures 4, 7, 8, 10, 21, 23 and 25. Thesc
stop hars are w]npmled in ouides at top “and Dottom of ﬂlL mtamediate section 2
of ithe caging and at an intermediate point they are also held apainst lateval
moventent by Eumes 11a, («uncd on a central '['“ﬂﬂb'\‘ pee rod 116, (‘eniml ly they
are prav ided swith slots 1ll< igures 18 and 25, for the reception of the rounded
rear cends of the stops 110 m_ul ol Bhe :.i.up Lars correspond in number to
the puwmber of slops 110 and 111, an additional one heng provided for the space
stop and key before described.

One af the st op bave is designed to be operated from esch of the verlical
columng of kev levers, and ouler tu d(_((m]l)h“h thiz, 1he "’re}p Lhavs are each
provided oo their rear edge with a projection 118 which overlies and 18 adapted
ta he operated by the bail on one of the upper rock thalts.  These rock ‘-11dﬂ.b. il
will be lt,n-(hll.r{‘_le_l, vorrespemd to and are operated by the rvespective vertical
colummns af kev levers. Ieferring again to Figures 22 and 23, it will be
remembered that the space L[_V alonc operates the next (v the buttom
rock shaft of the upper series and if reference be had o Figure 23, it will be
seen that lhis rock shaft cperates the fivet stop bar of the sevies 114 and when -
fr‘ first atop of 1]‘9 serieg is operated, the first stop towards the left hand side
of the machine and the fivst with v\huﬁ e rack can come 1 conlact will be
de ]Hea«»ﬁ‘f[ and henee, when Lhis slep is n[mdtml the units wheel will be given a
minimum feed, r*nw«p’u‘ulmg to the body width of the space. The intermediate
stop bars, and sieub. corresponding therelo, will give u f].lﬁ'ﬂ(—‘]’l" feed in accord-
ance with the body width of the chavacters designated hy the intermediate
columns of lcey levers, each being operated from its appropriate rock bar ol the
upper geries. but the extreme 110}1% hand celumn, 1t will be remembered, and as
shown in Figures 22 and 23, dves not operate any of the 1ock barvs of ﬂm upper
series hut nulj (Le Zeed shaft, hence when any key lever in this colump is mioved
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to produce a character indication, no wovable stop is thrown into the palh of
he wuils rack but said rack is permitted lo have a full stroke and come To rest
against the fixed gtop at the end of 1ts guides, registering the maximum number
ot units of body widlh.

Vo arrange the mechanisw in as compact form as possible, the units rack is 5 i
provided with the projection 95 for dircetly cooperating with the stops und thus
the 1ack itself may be extended on either sidc of said projection a sufficient
distance to ensure engagement with the umits wheel for a maximum throw
without requiring lhe location of the stops bevond the end of the rack.

Tt will be observed that the units wheel has a pragressively forward move- 10
ment, in olher words, it is neyer given a reverse rotation even when the driving
rack 82 is veturned to its mormal position, ready to agamn advauce the units
wheel, for during such return movement, the ratchet connection between the
sloeve 79 and the units wheel allows the sleeve and rack to move reversely
independently of Lhe units wheel. i3

The justification arm 119 is mounted on or formed ag a portion of a pinion 120,
Figure 14, and the rototion of this pinien by the rack, gives a relative move-
yient of the justification arm and charl, for indicating the amount of juslifica-
tion space lelt in a line, and inasmuch as the justification area or that porlion
vl the line wherein justiﬁcaﬁnn must be taken inte consideration by the operator 20
is only a relatively small proportion of the whole line, it is obvious that this
justification hand or arm need not e moved continuously but its movement must
commence when Lhe vack and unils wheel have togethcr moved throughout a
large portion of the line indicated. To secure thie result, the justification arm
il and pinfon 120 are divectly operated by the sup plemental rack 121 (shown clearly 25
H ‘ in Tigure 27) guided in ways in lhe frame 77 and adapted to be stopped in

l noriual position by a lug or projection 122 which abuts against the frame 77 when
the supplemental rack s at the left hand extremc of its movement. A pick-up
projection 123 on the main rack 89 is adapted lo co-operate with the supple-
mental vack 121, as the justification area is reached, {o move the same towards 30
the right hand side of the machine and lherehy rotate the pinion 120. and
| justification arm 119, As the main rack 82 relurns to its firsk position at the
”.!‘ lefl hand side of the machine, obviously the projection 123 will move out of

,~

||‘ . engagenient with the supplemental racle 121 and the justification arm is there-

|||' \ fore freed from ils influence umtil the main vack 32 advances again, far enough 35
it o to move the same 4.c., when the justification area is reached.

| |“ TFor veturning the justificalion arm and supplemental rack to normal position

| without imparting thereto an uudue momentuu, o breaking or bending the

i-l-." . wechanism, should the justification arm get canghl or stopped in its return
m ‘ movement. a vertical rack 124 also mashes wilh the pinion 120, Figures 8, 10 40

and 11, and is ilself carried hy a weight 125, Figures 10, 13 and 14 and 16, ’
_ sliding on a vertical guide 126.  This weight will serve to return the juslification
I arm to its normal position, but it is desirable that the returning power for the
justification arm should be decreased as the arm reaches the Jast portion of its
i | travel, and to aceomplish this, a lever 127 is pivoted on the frame 77, its longer 45
‘ \ arm extending into a posilion where as the weight 126 rises, it will contact
|

lherewith and swing the lever on its pivot. The lever is spring pressed. a
spring 128 connected with the shorler sxm of the lever being employed for the
purpose and consequently while the weight itself operales alone as the reburning
. power during the last porfion of the return movement of the justifieation arm, 50
l ‘ during the first porlion of such wmovement, the aclion of the weight is supple-
', mented by the action of lhe spring-pressed lever 127, and at the same time the
‘ [ lover 197 is arrested in ite action by striking the frame 7 when the justificalion
| arm passes its center of gravity, atler which time its own weight will tend Lo
‘ return it to normal position. :
"". Turing the time that the suppleraental rack 191 i¢ heing moved by the main
';l'l ‘ rack 82, it is of cowrse desirable that the two racks should be locked together
|

T
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to prevent any possible overthrow or independence of action, and for the purpose
of locking them, a pawl 129 (Figure 10 and in dotted lines Figure 27) is pivotally
mounted upon the main rack 82 and adapted to drop into a metch 130 in the
supplemental vack at the instant when the pick-up projection 123 engages the
supplemental rack, thereby loeking the two fogether for unitary movem snl. The
pawl 129 is disengaged frow the supplemental rack for the independent veturn
of the two racks by an arm 131 eperated through (he mechanism to e presently
deseribed, either when the justification key is aperafed at the end of the line ov
when the resetting mechanism commences its operation, as will he presently
deseribed.

Trom Figure 20 it will be scen that the dial or chart is divided off into a
seriee of spirally arranged rows of combinations of letters radially divided, which
correspond to letters on the two uppermost rows of kevs or finger pieces, these
being the justification keys. The number of such rows of lerters on  the
chart counting radially, correspond to the number ol possible justification tvpe
hodies in a given line and the indicator for registering wilh such letters on the
chart is adapted to be advanced lransverscly of the chart, so as to register with
a new row thercon each time one of the jusiificalion type is indicated on the
paver or ribben and the letters in that row with which the indicalor registere,
will show the praper justificalion kevs to be operated for producing indivations
which will, in the casting or veprodncing machine, cause the mechanism to vary
the bodv widths of the justification types to the proper extenl.

The justification indicator 132, Figures 1. 2 and I4, is a pointer or hand
carvied by the justification arm 119, and while 1t is adapted to swing en ifs
center in unison with said arm, it is given a longiludinal movement cach time
one of the type. the body of which is varied for justifieation, 13 indicated. Iach
Toneiludinal movement of the justificalion indleator [32 will canse it to register
with a new line of letters on the chart, for which purposc it is mounted in
ouides 183 on the juslification arm (19, and its inner end lormed into a raclk
bar 131 adapted to mesh will @ pinion 135, Figures 2 and 14, carvied upon 2
shaft 136 estending throueh the gleeve shafl 78 on the units wheel and carrying
upon its rear end a second pinion 137, Pinion 137 meshes with a vertical raek
bar 138, Figures 12 and 14, guided in suitable guides on the frame 7 and
preferahly weighied =0 as to normally remain in its lowermost yosition, but
adapted to be moved upwardly by the operation of the key levers for indicating
type Dodies whose hody thickness is varied for justification.  The two tvpe bhodies
in which such justification is produced in the present apparatus, il will he
vememberad, are (he space type and the full stop lype. and the lkev levers for
these two tvpe indications, it will also he remembered, vscillate or rock the
Towermost of the upper series of rock shafrs together with its DLuil, and if
voference be had to Figure 1. it will be seen lhal this vock shaft carvies a
forwardly projecting arm 159 having upon its forward end o pivoted nawl 140
nrovided with a sprine 111 for holdine il in its “operative position.- 'Lhe rack
Lo 138 has upoen its side a series of ratchet reeth 142 with whieh, from Iigure 15,
it will be scon that the pawl 140 is adapted to engage, whenever the lower rock -
shaft is operaled by cither ome of the twe before mentioned key levers. Tt
normally the pawl 140 is out of encagement wilh the ratchet reeth 142 of the
ek 138, beine held with its nose elevated bv means of a throw-ont ineline 143,
and off of which it will ride whenever the lower roek shafl is oscillated, thereby
raising the rack har 188 onc tooth, ar a sufficient distance to canse the justifica~
fion indicator 132 to register with a new line of characlers on the eliart.” The
throw of the pawl 140 is limited and the roel bar locked by an adjuslable
<fop 141; Tienra 15. and when the roack bar is vo moved. if is vaught and .]1_9-.{1
by a pawl 115, Tigures 8 and 9. which 18 normally  held " in position
to engace  wilh (e  ratehet teeth by ihe spring 146, ° this latrer pawl
heowever., heine adapted to be lhrown ont of enpdgermnent with lhe racls bar in
ermit the rack bar to drop and so refvact the justification indicator througt.

-
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the medium of mechanism thrown into action either by the justification keys
when oporsted, or by the reserting mechanizm, as will presently appear.

The ohject of having the Lnes of claracters on ke chart spiral vather than
concentric with lhe conter on which the justification haud turns, will now he
apparent, for assuming that {he space and full stop keys ave not operated, but
that other character keys arce operated, lhe justification arm will be rotated as
soon as the justification area is reached, and inasmmueh us the pinion 135 con-
trolling the justificalion indicator 1s not moved exeept when either the spacc or
the full stop key is wuperated, the justifieation indicator will be carried avound
such pinion 185, and its indicating poinl or hand will be moved wilh respeet to
the justification arm 119. The gpiral arrangemoent of the characters on the
chart is such as to aceord with this movement, and thus, if no space or full stops
are-included in the line, the justification indicator will follow avound on o
single line of charl characters, and regardless of the pesition of the justification
arm 119, whenever ome of the said keys (space or Lull stop keys) is operatai,
the justificalion indicator will be moved outward radially to register with a new
line of charvaclers on the chart. : :

The racls 128 is preferably only provided with a sufficient number of rafehet
teeth lo move the indicator acress the chart or dinl and thueg no injury can
vesult from a too frequent operation of the space or justifying character key ox
levs. :

For ensuring the operation of the nnils rack carrier in unison with the stop
bar 114. or any one of them, (he said stop bars 114 ave each provided near Llieir
upper ends wilh a projeetion or lug 191, Figuves 8, 23 and 25, which underlie
ke Bail 31 on the feed shaft 30. 'Thus there is a dircet inter-dependence o
co-aclion Dotween the slop bars and the units rack carrier, ensuring the opera-
fion of the units rack carrier and the loeking pawl whenever oune of said stop
bars is operated fo throw a stop info the path of the units rack.

Taxe INDICATOR:

In the front plale of the infermediate section 2 of the casing, there is formed
a {ransverse slot 147 preferably located below the chart and along the cdges of
the slot there is provided a line scale 148 with which registers a pointer 149
corried by the main rack 82, Figures 2, 7 and 27. 'The rack 82 advances upon
the operation of each ol the key levers and the line scale pointer 149 will con-

sequently indicate to the operator exactly the point of starting a line, or the

aporoximate amount of space remaining i the line al any moment.

In the brackets 84, Figure 13, it will be noticed that there is arranged a fixed
racl 160, and sliding upon su'table guides in proximity to thiz tack there 18 a
ctop block 151 which may he adjusted longitudinally ol the fixed raelk 150, by
withdrawing the holding pawl 152 from engagement with the raek 150 and
allowing it to again enter ai the desived point of adjustment nnder the influence
of its spring 153. This stop hlock 1561 serves as the stop for limiting the 1elro-
grade movement of the main rack 82, henee the adjustment of this bleck in

" connection with the line indicator 149 will enable the length of any particular
live to be accurately gauged. ;

Tor indicaling to the operator audibly when the Tine is a)!n'aro*\'in_lafely full, an
alorm or eong 154 is mounted on the easing and its striker 153 is adapled to he
engaped and operated by an arm or m‘r_rjebh'm\ 156, Migure 7, when the rack
has advanced {o the proper point. This audible alarm is preferably so located
that it will be sonnded when the justification urea is reached and the operalor,
hearing it, mav then eansull lhe chart and ascertain exacily how much justifica-
tion space ronains, whether additivnal characters may be siruek, and if not,
oxactly which of the justification kevs, shown in Figure 7, are to be operated
{o set the veprodueing machine for inereasing the bods thiekness of the justilica-

tion charaeters to exaetly fill the line, ' ' : :
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RespTrivg MECTANISM.

At {he left hand side of the machine, Wigurves 1 and 5, there s piveted
a resetting handle or arm 157, normally held elevated by a spring 158, and with
this arm 1s connected through a spring link or :ieldixlg connection 139, o verii-
cally moving rack bar 160, Rack bar 160 is suitably guided in lhe bracket 81
and is adapted to mesh with a gear wheel 101, keved to a shaft 162 upon which
the gear wheel and pinion 83, 85, are journaled. A pin 163, Migure 19, pro-
jecting trom Lhe geur wheel 54 18 adapted to be engaged by a shnidar pin 16d
on the wheel 161 and in lhe cperation of the machme for forming u complete
line these two wheels 83 and 161 do not make quite a complete revolution, thus,
assuming (hai lhe wheel 83 which is connected for vuilary movement with the
rack 82 has heen rotated by the weight 87, or that a line has been completed,
when the rack bar 160 is drawn down Ly ihe bandle 137, the ping 165 and 164
will engage and the wheel 83 be rotated in a veverse direction to rvetwrn the
rack bar to its mormal position and elevale the weight 87, ready for a new
operation. When Lhe handle 157 i veleased, its spring 158 will again vlevale
the rack bar 160 and vatale Lhe wheel 161 back to its morwal position, Teaving
the weight clevated and causing the pin 164 fo move away from the pin 163
wntil the handle is again depressed for again returning the parts to nonmal
position, '

For again 1aising the weight 19 and racks 13 and 17 through wlich (he paper

is driven or advauced, another vertical rack 165 is mounted in a guide in the
bracket 84 and in a second guide 166, Rack 163 is provided with an avm 167,
#iguves 1 and 3, adapted when the rack is raised to rise wup beneath projec-
(8 on the racks 13 and 17 and shatt of weight pinion 18, and therely

tions

raise Lhese parts, the ratchel conneetions between {he pinions 12 and 15 and the.

paper shalls permitting this reverse wovement without causing an unwinding of
the paper. Frow IFigure 19, it will be seen that the 1ack bar 165 has meshing
wilh it, a gear wheel 169, which gear wheel is pearcd on the shaft 162 and 19
adapled to be rotated in tmison with the gear wheel 161 whenever the resetring
handle 157 is moved., The rack 163 and (he arm 167 after ruising the paper
motor meehanism (as tle two lugs and weighl 19 may be termed) retwn to
normal pusition as just explained.

In reserting the indicating mechanism, the holding pawl fur the justification

k ta drap

and draw the justification indicalor inwardly on the justification arm;  the
pawl 129 conuecting the main rack bar and supplemental rack bar 127 must be
disengaged and held out of engagement until the rack bars separate, and {ue
anite wheel must be hronght o a point which may be termed a zero point, and
of which there may be in such an arvangement asthat herein degcribed, a large
nnmber, so as to begin ils registration with proper relation 1o lhe scale, or 1
gther worids. so as to begin its regisiration at a proper point to ensure gecurate
justification. Tt is prelerable also that mechanism shonld be provided whereby
when the last key or keys of a line. namely, the justificalion Leys, are slruck,
that these parlicular mechanisms, namely, the lwo rack bar releases and the
resetting of the mnits wheel, should be accomplished and there is in Lhe preseut
machine, provision made for performing ; _
kevs ave siruck, and in addition, and m avder to prevent auy possible rupluwre
of (ke mechanisui when the resetling handle is depressed, conneclions are also
made helween the rack bars at the left Land side of the machine and lhe throw.
oul mechanisni for the pawls, whereby even [hough no jusiification keys ave
¢hruck, these parts will be properly reset.

¢ vefevence be had nmow to Ligures 11 and 13, it will be seen that to the
frame 77 there iz pivoted a vertical arm or lever 170, fo the upper end of which
o link 171 is connected, the oppesile end of said link being pivotally conuected

: | : e T veleast : a1
lo an avm 172, on the rock sheft, 173, earying the powl releasing arm 131,

.

these operations when the jusliieation .
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Pigwre 27, The lever 170 1s provided willh a spring 174, for holding 1t n its
advanced position and in position Lo raise the arm 131. 'Lheadvance movement
of the lever 130 then, it will be seen, will raisc the arm 151 and if the pn 17a
on Lhe pawl 129 overlies the said arm the pawl will be out of engagement with
the secondary rack and the two racks discngaged. In order to al the same fime
relense the vertical rack 138 from its holding pawl 145, a bell crank lever 170,
shown Dbest in dotted Lines in Figure 14, is pivoted on the frame 77 and has one
of its arms projecling in front of the lever 170, Figure 11, and its opposite ariw
projecting in front ot the bolding pawl 145, conscquently when the lever 170
moves forwardly this pawl 145 will be disengaged Irom the rack 138 and
inasmuch as the operating pawl 140 for ihe last mentioned rack is normally out
of engagenment therewilly, the rack is free fo drop under the nfiuence ol gravity
and draw the justification indicalor back to its normal posilion with relation to
ihe justification arm. '

1o prevent the lever 170 from advancing under the influence of its spring 174,
a second lever 177, Figures L1 and 13, is piveled on the frame 77, and at 1t
upper end carries a pivoled pawl 178, the end of wihich works in a slot in (he
lever 170 aud is adapted to heok over the same, as shown tlearly 1n Figure 11
Alsa connected with this lever 177 is a link 179, the opposite end ol which hink
ie pivotally conmected wilh a lever 180, Fignre 14, pivoted just outside ol the
side of the casing wpon the brackel 84 and in position for iz opposite end o
engage a ca or incline 181 on the vertical rach 169 This inelme 181 moves

dnto operative position when the rack 165 is down in ils normal position, as

shown in Pigure 10, and consequently, when the resetting handle 157 beging its
downward woventent, and the rack bar its upward movement, the lever 180 will
ride off of the ineline 181 sud the two pawls, namely, 129 and 145, will be
thrown out of engagement with the respective racks; on the other hand, when
the rack returns to its normal position (he pawl release arm 131 and the bell
crank lever 176 will be moved mto position for allowing the pawls to engage
with the racks, this being lhe normal operative position of the parts.

A spring 152 is provided for ensuring a relwn of the levers 177 and 180 into
position for the re-engagement of the pawl 178, which pawl in the normel opera-
tion of the machine is adapled lo be disengaged from the lever 170 by the
operation of the justification keys or any of them. To throw this pawl oul of
engagement, a transverse rock shafy 183, Figure 7, is journaled at one end iu
the casing, and at the opposite end in the frame 77 and carcics on its forward
side an arm 181 which overlies the rear end of the pawl 178§ iu position to
throw the forward end of saxd pawl upwardly and vut of cngagement with the
lever 170 whenever the rock shaft is vperated. On the rear side ol the Tock
shaft there is mounted a bail 185 extending baek intu proximity to the puuech
hars 36, and upon the forward edges of the coustant punch bazs for the justifica-
tion lceys, there is formed a lug or projection 186, Fignre 4, underiying the
bail 185, and in position to oscillate the rock shaft whemever either oune of
said constanl puuch bars is moved by the operation of the justification keys.

Ta veset the nnits wheel 76 (o a proper point where it will hegin to register
correctly for the next succeeding line, suid units wheel 12 provided on ils [ront
face with a ratehet or toothed wheel 187, Figures 11 and 13, with which a
pawl 185 is adapted Lo couprrate to arrest the units wheel and lhe relation” of
(Le tecth on the ratehet wheel, the leelh on the periphery of the nmits wheel
and the pawl, is such that when the units wheel 18 arresied with the pawl in
engagement with any oue of the teeth, the units wheel will be 10 a proper
zero position for subsequenl.operations.  The spring 189 normally tends o hold
{he pawl 188 in cngagement with the ratehel wheel 187, and in order to hold
it out of engagement esvept when the line is completed, and the justilication
key is struck, to throw the parts into resctting position, the said pawl is con-
nected with the lever 170 by a link 190, ¥igure 13, wherchy when the lever 170
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lias gone back, the pawl will be held out of engagement. It when the lever 170
is released by lhe ovperation of any onc of the ]ubtlﬁ(‘atlon keys, said pawl will
enter hetween the teeth on the whwl 137 and masmuch as when any one of the
justification keys is struck, the locking pawl 91 is drawn out of engapement with
the unils whH’l just as in the case of any of the other keys in the m‘lchum the
units wheel will advance until arrested I:y the pawl 18‘{ and upon the release
of the justification key, the pawl 91 will again he thrown into engagement, lovk-
ing the unils wheel in ils zero position, ;

The number of ratchet teeth on the wheel 187 and the cuu(’ﬁpondmg number
of zero positions on the units wheel should be sufficient to cause the nnils wheel
to reach a zero poqxtmn belure the unils rack comes into contact will any one
of the stops, as will he readily underetood, for ofherwise the wnils wheel would
be arrested b\ the stop rather than by the zero pawl (88,

(OPRRATION OF THE MacHINE.

Tt is perhaps appropriate lo slate at this point that a number of suitable charts
or dials are provided for use in connection with each machine having cowbing-
livns of characters thereon for indicating justification necessary to be added to
the justification type in different fonls vl characlers, and the operator, knowing
the font or style of characters to be used and having seleeted the charr for that
font mld placed the same in position on the casing and having placed the pre-
viousl In(‘pumi supply roll of paper in posilion, ]_)d‘-'-t‘(l the same through the
OllldE‘E, ready for the action of the punches and attached it to the w inding roller,
18 leaih to communence the vperation of indicating in the record stul\ the L1(~;1(‘fl
characters with the ]w—hﬁc‘atmn indications for f{mh{nlmg the justification
thereof. To sct the machine for operation to produce a line of given length the
nl\walm manipulates the slop on the brackel on the left hand m&c of the maek e,
in comnection with the line seale. HMaving done this. he manipnlates the f‘m”‘t‘l
pieces or key levers to produec indications for the desired chavacters, 1}0111*[-,
spaces, ele., in Lhe line, until the line is nearly completed, or the justilication
area a]dpmached or reached, which may be ascertained hy consulting the line
scale, or by the audible signal sounding at fhe qupLouuatc time. The operator
then takes nolice of the justification 1n{htfdtm and seeing that he has no move
voom in the line for other characters, he will find that the justification indicator
regislers with a combinalion of characters on the chart which corresponds exactly
to the keys in the justificalion rows of keys, which are to be operated to pluduw
Jil*:'ilﬁ(‘"lflﬂll mndications corvesponding to tlm nerement in hmh' thickness of the
justification type neecssary to produce a complete and justified line in the casting
machine.

As the main rack veaches the justification arvea and the justification arm
Legins ils movement cavrylng wilh it the justification indicalor, the pin 175 on
the pawl 129 rides over the arm 131 and continues ifs movement over the said
arpn until the line is completed. When the fivst justification key is operated,
It nob only operates the destred punclies for producing the indications but it also
r.:ipem‘fe the rock shaft 183, tripping the pawl 178 out of engap: ement will the
lever 170 and this lever ]JL‘111<>' released vnder the action of its spring 174, will
raise the licﬂTl 1elmbmg AT 131 and pawl, disconnecting the two 1;1(,1“, and at
the same time, it will release the pawl 145, aﬂcmmg the justification indicator
to be retracted to its normal position on t]w arm. It also resets the units wheel
by throwing the zera pawl into E‘I]gdé(‘lm—‘l]i wille the teeth thereon and allowing
said wheel to rotate forwardly uniil ene of the teeth is arrested against the
pawl.

The operator then depresses the vesetting handle, drawing hack the wain
racl, the pawl 129 meanwhile bung held clevated by the arm 131, until moved
out of range of the supplemental rack, this movement also raises the motor
weights, as before explained, and by raising the rack bar 165, moves the ineline 181
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out of its operative relation to he lever 180, and the arm 17 carryving the
pawl 178, under the influence of the spring 182, will swing inwardly, re-engaging
said pawl with the lever 170.- When the resetting handle is then released the
vack bar, returning to ils normal position, earryng with it the incline 181, will
uperate the levers 130, 177 and 170, retorning the releasing arm for the pawls
inta position for allowing said pawls 10 re-cngage and alsa moving the zero pawl
out of engagement with the units wheel, the parts beng then in position for
subsequent operation.

Having now particuloxly deseribed and ascerlained the natuve of the said
inventlon a8 communicated to me by my foreigu correspondents and 1n what
manner the same is to he pcrfurnu:d, T declarc that what I claim 18:—

1. The combination with a cories of character designating punches ihat 15 to
say “units” and * character” punches as hereinbefore mentioned) and a series
of key levers, each having a finger piece and arranged in vertical columns and n
Lorizontal rows or lines whereby each key lever 1s located at (he interscetion ol
a column and a row with connections between each of said vertical columns anda
punch corresponding thereto -0 Lhe serics of punches, and an independenl con
neetion hetween each of said horizontal Tows or lines and 2 punch corresponding
hereto in said sevies of puuches, whereby upon the operation of any key, lwo
punehes will be operated, one corresponding to the vertical column in which the
key is Jucated and the ather corresponding to the horizontal row or linc 1n which
{he key is locateds substantially as described.

< The combination with series of character designating punclies, and o
scries of key levers, arvranged in vertical columus and horizontal rows 0T lines,
whereby each key lever is'located al the intersection of a row and a column of a
series of Tock bars for operating certain puaches in the ceries of punches and
corresponding o and uperated by the vertical columus of key levers and u second
series of rock bars for operafing other punches of the scries of punc’uea,_and
corvespouding to and operated by the horizontal rows or lines of key levers;
substantially as descrived.

5, ‘Uhe combination with & cerics of cLaracter designating punches and 2 series
ol key levers arvanged in vertical columus and Lorizontal rows or lines, of a
series of rock bars for operaling certain puuches of the sevies of punches wnd
having bails co-operating with the horizuntal rows or Tines of key levers, a gecond
series of rock bars for operating cortain other punches of the serics of punches
and conneclions between said socond series of rock bars and the vevlical columns
of key levers; substantially as described.

4. T'he combination wilh a series of character designating punches, and a series
of key levers arranged in vertical columus and horizental rows or lines, of a
series of rock shafts for operating cortain of the punches of the geries ol punches
and having bails with which the key levers directly co-operate, a second geries
of Tock shafts for operating certuin other punch:s of the series of punches and
anits bars for operaling said last mentioned series of rock shafts, with counuec-
tions bLetween said unils bars and the vertical colummns of key levers; substan-
tially as described.

5. The combinaticn with a corins of character designating punches and a series
of vertically arranged unifs Lars willh connections hetween suid units bars and
punches for operatmer Lhe latter, of vertical columns of key levers for operating
said unils bars, the key levers of said vertical columns beiug arranged alternately
ou opposite cideg of the units bars: gubstanliolly as deseribed.

6. Mhe combination with a series of character designating punches and ver-

“4jcally arranged units Davg, operaling gaid puncles, having op ositely extending
3 g | g ’ g Y .

projections or lugs {hereon, of a serics of key levers arranged in vertical colnmns
corresponding to said units barg, sald key levers heing arranged alternately on

opposite sides of gaid units bars and adapted to co-operate with the lugs or pro-

jections thercon for eperating the punches; substantiolly as described.
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7. The combination with a series of character designating punches, a series
of vertically arranged units bars for operating certain of the said punches and a
sories of key levers, avvanged in vertical columns corresponding to and adapted
to operate said units bavs, of a series of rock shafts corresponding o the key levers
in each of eaid columns and adapted to be operated théreby, and connectinns
hetwesn said rock shafts and certain pnuches of the zeries of punches not aperatod
by {he units hars: substantially as degcribed.

"8, The combination with a series of chaiacter designating punches, a series
of Tock shafts having bailg dircetly co-operating with certain punches of =aid
P

series to operale lhe same, a series of vertieally arranged wuits bars for cperating

said rock shafts, and a series of key levers arF:mged in vertical volumns, the key
levers in each column co-operating with the same unils bars, of a series of rock
shafts having bails direetly co-operating wilh the key Tevers, the key levers in
{he same horizontal plane co-operating with the same vock shaft and conmections
between said last menlioned series of roclk shafts and certain of the punches of
the series ol punches;: subslantially as deseribed.

9. Tn a chameter designating apparatus, the combination with a series of
characler designating punches and a series of key levers arranged in vertical
colwmns, the key levers in each column heing arranged alternately in different
vortical planes, of a sevies of units bars for operating the unit punches of the
caid scries of character designating punches the said unit bars being arranged
vertically between the key levers in each vertical coluomn; sithstantially as
deseribed. : : '

10. In a characler designating apparatus, the sombination of a series of char-
acler designating punches, and a sevies of hey levers arranged in vertical columng,
the key levers in cach eolnmn being Jacaled allernately in different vertical plancs,
of units barg for operating the unit punches of the said serieg of character desig
nating punches the said unit bars being arranged vertically hetween the key
levers of each column and having opposilely cxtending projections with which
the key levers co-operate; snbslantially as deseribed.

11. Tn a chaacler designating apparatus, the combination with a scries of
character designating punches and a series of key levers arranged in verlical
rolumns, of a series of lower units barz avranged vertically and corresponding o
the vertical columns of key levers and an upper series of units hars for operating
the punches resting upon and adapted lo be.operated by the lower series of units
bars; substantially as described. '

12. Tn a character designaling apparatus, the combination with a series of
character desionating punches and a series of key levers arranged in verfical
columns, of a series of lower units bars arranged vertically and eorresponding
{0 the vertical eolumns of key levers and an upper series of units bars for operating
{he punches resting upon and adapted to be operaled by the lower serics of units
bars, lhe sail upper and lower series of unifs bare beiug arranged with tlieir
greatest width in planes at right angles fo each other to afford wide bearinge at
iheir meeting points; subsiantially as described.

13. In a cheracter designating apparatus, fhe cembination with a series of
character designaling punches and verlically arranged upper punch bars therefor,
of a lower series of vertivally arranged punch bars upon which said upper punch
bars rest, a series of vock shalls for operating said lower punch bars and o geries
af key levers for operating said rock shafts: substantially as desexibed.

14 Tn a characier designating apparatus, the comhinalion with a serieg of
character designating: punches and vertically arranged pun ch bars therefor, of
a lower series of vertically arranged punch bars apon which some of said punch
bars rest, rock shafts for operating said lower series of punch bars and thereby
operating the punches, an upper sevies of rock bars for operating the punches
not operated by the lower serics of punch bars, vertically arranged units bars
for operating said upper series of rock bars and a series of kev levers. each of.
which co-opersles with one of the ynils bars and one of the lower geries of Tock




40 NO 8654, —A.D. 1893,

[mprovements in M achines for Preparing Perf rated Record or Control Strips.

bars, whereby two punches are opcrated by eacl of the key levers; substantially -

us described,

15. In a chavacter designating apparatug, the combination with a series of
character designating punches aad mechanism for operating differont punches
of taid serics rmbodymg vortically arrangced puneh bars and horizontally arrangsd
vock shafls having latevally extending Dbails or projections, of a sevies of key
Jevers having apertures through which said cocks shafts exiend and ihe walls of
which apertures are adapted to co-operate with the bails or projections: sub-
stantially as described.

16. In a paper feeding mechonism, such as deseribed, and in combination with
the shaft for actuating the paper feed wheel, and an cscapement controlling the
same, of a gear wheel or pinion journaled on said shaft, a clutch interposed
between said gear wheel and chaft for permitting the reverse movement of the
wear wheel, a motor rack in wesh with said pear wheel, a motor weight, a gear
wheel supporting the weight and in mesh with said raek and restoring mechanisin
{or resetling the vack and weight.

17. In a paper feeding mechanism, such as desovibed, and in combination with
the shaft for actuating Lhe paper food wheel, and an escapement controlling the
same, of a gear wheel or pinion jourualed on said shalt, a cluteh interposed
botween said gear wheel and ¢haft for permitting Lhe veverse movement of the
cear wheel, 2 motor rack in mesh with said geay wheel, a molor weighl in gear
with sajd rack, a vertically movable resetling mechanism for elevaling said weight
and rack and eo-operating projections on caid resetting mechanism and molor;
substantially as deseribed.

18. In a paper foeding mechanism, such as dogeribed, and in combination with
o verord ribbou or strip lecding mechanism, embudying a feed shaft, and a wind-
ing shaft, of a single motor Wwith differential gearing inlerposed between zaid
chafts and motor whereby the movements of said shafts under the influence of
said motor may vary, cubstantially as deseribed.

19. In apaper feceding nechanism, such as described, and in combination with
a rvecord ribbon or strip feeding mechanism embodying a feed shaft and winding
<haft and an eseapement for controlling the movement thereol, of a motor and
differential gearing interposed between said shafls and motor, whereby the move-
ments of the shaft under the snfluence of (he motor may vary: substanfially as
described.

20, In a paper feeding sechanism, such as deseribed, and in combination with
o vecord ribbon or strip feeding mochanism embodying a feed shaft. a winding
<haft and an escapement. of racks in gear with said feed and winding shalts,
vearing interposed Telween said racks and a muotor applied to said gearing wherehy
eaid racks may be moved independently or in wnison, under the influence of
zaid motor. _

2. In a paper feeding mechanisuy, and in combination with a record ribbon

ov strip feeding mechanism, embodying a feed shatl, a winding ehaft and an
escapement, of racks in gear wilh cnid shafts, u gear wheel interposed between
and meshing with both of said yacks and a motor weight cuspended from said
gcar wheel; cubstantially as described.
99 | a charvactér designating apparatus erbodying a key controlled mech-
anizm adapted for co-nperation'with a record ribhon or strip, and in comhination
therewith, a record ribhon or strip feeding iechanism embodying a lecd shaft
and a winding shait, and a motor, with differential graring inl.crp(\sm'l between
cail shafts and motor whereby the movements ol (he shalts under the influence
of suid motor mav be varied; substantially ag described.

93, Tu a character designating apparatns, ihe combination with the characte:
designating mechanism having controlling keys and adapted to co-operale wi th
o vecord ribbon ot sfrip, of a Teeord vibben or strip feeding mechanism ehody-
ing a leed shaft and a winding shaft, a motor, gearing iulerposed hetween sald
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motor and both of said shafts and a vesetting mechanism for restoring the power
ol said motor; substantially as described.

24, In a paper feeding wechanism, such as deseribed, and in combination with
a record vibbon or strip feeding mechanizm embodying a feed shait and a moicr
therefor, of an escapement wheel for said shalt, stff and Pmber pawls for co-
operating with the said wheel, a lengitudinally movable shaft on which seid

pawls are wounted to oseillate transverscly ot the escapement wheel, bearings

1 vwhich said shatt is wounted and an adjustable stop for the Iorward end on.y
of said shaft woerehy the shaft is free to move yearwardly in ils beerings; sub-
stantially us deseribed.

25. In a paper leeding mechanisu, such as descritied, and n combination with
a record ribbon ov steip feeding mechanisu cmbodying a feed shatt and & motor
thevefor, of an escapement wheel for said shaft, stiff and limber pawls for co-

“operating wilh said wheel, a longitadinally movable shaft on which sald pawls

are mounted lo vseillate transversely ol the cscapement wheel, bearings in which
auitl shaft is mounted aud a transverse arm constituling a linger piece for
throwing said pawls out ¢l engagement with the cscapement wheel, and means
lop limiting the movement of the pawl shaft m one direction ; substanlially as
described.

2. In a character measuring mechanism tor a machine such as deseribed, the
combinativn with a units wheel controlling the movement of the indicator and
having a progressively forward movemenl and having mechanism for conlrolling
‘1< movement in aceordance with the body widths of the characters, of a wotov
mechanism for impelling said wheel forwardly with a cluteh conmection inter-
lj[j,sed petween said motor and wheel, and a 1‘(—‘St.’LLiug mechanism for the wotor,
wherchy the wheel way be held againsl backward movement; substantially as
described. '

27. Tn a character measuring mechanizm for a character designuling machine,
the combination wilk the units wheel, having a pr‘ngressively forward movement,
and having mechanism for controlling such movement in accordance with the
body widths of the characters designated, of au indicator controlled by said wheel,
o moatar fov impelling the wheel and a eluteh inlerposed between the wheel and
the motor, .

28, 11 a character measuring mechanisni for a character designating machine,
such as described, the combinalion with the wnils wheel having a progressively
forward movemenl and having means for controlling such movement in accord-
ance with the body widths of the characlers designated, of a motor eonnected
with suid wheel through a clutch conneetion lor advaneing il, and an indieator
controlled by said wheel and a setung mechauisiy for arresting lhe movemenl
ol said wheel ar a zero point. )

99. In a character weasuring mechanism for a characier designating maciine,
such as deseribed, the combinalivn with a unils whecl, 1ts shaft and the rack bav
cagaging a pinion on the units wheel shaft and coulrelling the line indicator.
of the units rack reciprocating in ways in a pivoted suppor: and a locking pawl
for the units wheel with mechauism between said locking pawl and units rack,
wlerecby when the units rack iz meved into engagement with the wheel, the
pawl will be withdrawn aud the units wheel abandoned to the control of the
units rack. :

40, 1u a charaster measuring mechawism for o character designating wachine,
such as deseribed, the combination with the umits wheel, -ts shait, a rack bar
engaging a pinion on the units wheel shaft, a motor for advancing the said rack
bar sud units wheel and an indicator for indicating {he extent of such movement
‘11J{11L]t]»=cf sliipﬁ?ﬁfl, “ﬂ“_f&cking pawl for the nuils wheel, nwuhaﬂ%éﬁfTw‘kirj‘:v@éiix sali
locking pewl and unils rack, wherely when the rack is moved into engagewent,
the pawl is disengaged from said wheel, abandoning the wheel to the control of
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the rack, and a clutch interposed helween the units wheel and the pinion carried
by the units wheel shaft.

1. In corshination with a units wheel, the units ack, the piveted support for
caid rack, and the locking pawl, of the geries of stop bars operating through
intermediate conneetions to move the units rack support and withdraw the lock-
ing pawl, and a serics of stops controlled by said hars for arresting the movement
of the uuits rack, substantially as described, :

32. In vombination with the unils wheel, the units vack, the pivoted support
for said rack, and the sevies of stops working transyersely of suid support lo limil
the movement oi the rack, ol a locking pawl an d an operating mechanism for
caid slops with intermediate connections belween said slop operating mechanism,
the wnifs rack carrier and the locking pawl, whereby when any one of said stops i3
gperated, the unite vaclk will be thrown into engagement with {he wheel aod the
Incking pawl out of engagement therewitl, and a motor for advancing the unmits
wheel ¢ substantially as described.

43, Tn a character desigmating apparatus, the comtbination with an lndicator,
for ndicating the space occupied Dy sail characters, a units wheel conirelling
said indicator and a feed shafl, of a locking pawl for the units wheel, a nnibs
rack for Hmiting the movement of the umits wheel, a units rack carrier fur moving
lhe rack towards and from the uwnils wheel, a link connected at one end with
the units rack carricr and at the oapposite ond with the locking pawl and an
intermediate conneclion between said link and the feed shaft, whereby sad Hak
will operate as a lever to secure the proper sequence of novements of the rack
carrier and pawl,

84, In a character desi
and wnits wheel controlling the same, a locking pawl for said wnils wheel and a
wnits ruck for Limiting the movement of said units wheel when released by the
locking pawl, of a units rack carrier movable towards and from the unils wheel,
a lLink pivotally commected at one end iwith said uuits rack carricr and at lhe
opposite end with the mechanism actuating the locking pawl and an operating
rod or connection pivetally connected with said link at an intermediale pont.
whereby said link will move both the unifs rack carrier and locking pawl, bub
will permit them to move independently in order thai the units wheel may be
leld under control at all times.

93, In a machine such as described, comprising character designaling appa-
wotus, and an ‘ndicating mechanism Lhe combination with a units wheel con-
trolling the indicating mechunisam a uils wheel rack mounted to reciprocate in
ways movable towards ond from the units wheel, and a locking pawl, of a geries
of stops willh which said uuwits rack en-uperates to limit the movement of the units
wlecl, said stops being arranged in twe seres, the slops of one series forming
the supports for the stops of the other sevies, but capable of moving indepen-
dently thercby ; substautially as described. :

36 Tn a character desigmating apparatus, sneh as deseribed, and in com-

ination with the units wheel Lhereot, adapled to advance in accordance with the

body widths of the characters designated, of a units 1ack adapted to engage said
units wheel, a series of pivoted stops with which gaid rack co-operates fo arpest
{Le movement of the unils wheel and a guide or slol for each of said pivoled
stops ; substactially as deseribed.

37. In a characler designating apparatus, such as deseribed, and in combi-
nation with the units wheel thereof, adapted to advance in accordance with the
body widths of the characters designated, and a units rack, of a units rack carrier
movable towards and from the units wheel, a series of guides or slots in said units
ack carrier and a serics of stops working in said slots and adapted to arvesi the
movement of the units rack and units wheel; snbstantially as described.

88, In a character designaling apparafus, such as described, emhodying a units
wheel adapted to advance in accordance with the body widths ol the designating
characters, and in combination with caid units whecl, of a units rack, a units

gnaling apparatus, the combination with an indicator .
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rack carrier movable towards and from the units wheel and having a series of
slots or guides therein, a series of Tong stops working in said slols or guides, 8
series of short stops arranged between said long stops and having vverhanging
portions adapted lo eo-operate with and move Lhe long stops, whereby when any
one of said shorter stops 1s operaled to move into Poéition to arrvest the rack, it
will carry with it the adjacent long stop for supporting it against lateral
woveiment,

39. In o character designating apparalus, such as described, embodying @
character designating mechanism and a units wheel adapted to advance in accor-
dance with the hody widths ol the character designated, and in combination with
said wheel, of a wnils raclk carvier movable towards and from the wheel, a units
rack mounted to reciprocate in ways 11 said carrier, stops for arresting said rack,
a spring pressed lever and a link conmecting said lever and rack to return it lo
normal position. :

40. 1n a character designaling apparatus, the combination with character
designating mechanism, and an indicaling mechanism embodying o units wheel
adapted to advance m accordanee with the body widths of the characters desig-
nated. of a units rack, a units rack earrier movable towards and from the units
wheel, a spring set to move said rack Lowards ihe units wheel, a locking pawl for
the units wheel, a linl pivotally connected at its opposite ends with sald units
rack earrier, aud locking pawl, a feed shult, a connection between said feed shalt
and swid link hetween the ends of the laller and a superior spriug operating
thromgh said connection for holding the anits rack carrier away from the units
wheel: subslantially as described.

41. ITn a character designating apparatus, the combination wilh characler
designating mechanism and indicating mechanism embodying a units wheel
adapted lo advance in qecordance with the hody widths of the ‘characters desig-
noted, and an indicator controlled by said units wheel, of a rack for advaneing
the unitz wheel, and a motor connected with said rack; substanlially as deseribed.

42. Tn a character designaling apparatus, the combination wilth characler
designating meehanism and an indicating mechanism embodymng a nnits wheel
adapted to advance in accordance wilh the body widths of the chavaeters desig-
nated. and an indicator eontrolled hy said units wheel, of a pinion conneeted with
the units wheel, a raclk meshing with the said pinion, a motor conmecled with satd
rack and a resefting mechanisw for returning the vack lo normal position:
substantially as described.

43. In a charvacter designating apparatus, the combination with character
designating mechanism, and an indieating mecchanisui, embodying a units wheel

a.daj.)'uenl Lo advanece in accordance with the haody widths of the characters designated,

of an indicator controlled by said nuits wheel, & rack and pinlon connecled with
caid units wheel through a ratebet connection for advancing the units wheel and
returning independently thereol, a motor for-advancing said rack and a resetting
mechanism for retwrning the rack to noymal position ; subgtantially as deserihed.

44 Tn a charvacter designating apparatus, the combination with character
designating mechanism, and an indicating mechanism embodying a units wheel
adapted to advanec m accordance wilh the body widths of the characters desig-
nated and an indicator controlled by said units wheel, of a pinion connected wilh
caid units wheel through a ratchet connection, a motor impelled rack Lar meshing
with said pinion, a veseiting mechanism for. said rack bar and a zevo stop for
positioning fhe unite wheel ot the end of the line of chavacter designalions;
cubstantially as described. ; v

4% Tn u character designating apparalus, the combination wilth character
designating mechanism and an indicating mechanism embodying a unils wheel
adapted to be advanced in accordamee with the body widths of the characters
designated, of a rack bar for advancing said units wheel and a wotor weight in
gear wilh’said rack bar for advancing the same, with a resctting mechanism for
the rack bar: substantially as described,

’___#‘
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46, In a chavacter designating apparalus, the eombination wilh the character
designating mechanism, an indicating mechanisin embodving a units wheel
adapted to be advamced in accordance with the hady widths ol the characters
des:gnated, of a rack bar for advancing the units wheel, a gear wheel with which
said rack bar meshes having a pinion connected therewith, a vertical rack In
mesh with said pinion and a motor weight connected will said last mentioned
rack, substantially as described. :
47. In a character designating apparatus, the combination with the character
desipnat'ng mechanism, and the indicating mechanism embodying a units wheel
adapted 0 be advanced in accordance with the body widths of the characters
designated, of a rack bar for moving said units wheel, a gear wheel with which
sacd rack bar meshes, a molor applied to said gear wheel, a sccond gear wheel
with engaging projections between said gear wheels, wherehy one will be rotated
by the other, a reselting rack in mesh with said lagt mentioned gear wheel and
a resetting handle for meving said last mentioned raclk; substantially as desoribed.

48, Lu a character designaling apparatus, the combination with the character
desipnating mechanism and indicaling mechaniem, embodying o units wheel
adanted 10 be advanced in accordance with the hody widths of the characters
designated, of a rack bar for moving said nnits wheel, a gear wheel with which
said rack bar meshes, s molor applied to said gear wheel, a second gear wheel
with engaging projections hetween said gear wheels, whevely oue will be rotated
by the alher, a resetting rack in mesh will said last mentioned gear wheel, a
resotting handle and a spring connection herween said resetting handle and last
mentioned rack for ve-energizing the motor and vestoring the units wheel 1mpel-
Line rack to normal position: substantially as described.

49, Tn a churacter designating apparatus, the combination with the character
designating mechanism the indicating mechanism embodying a unils wheel
adapted to be advanced in accordance with the body widths of the charaeiers
designated, and a motor vack for advancing said units wheel, of a motor weight
and an clastic connection between said moter weight and rack whereby shock
ineident o the momentum of the weight is avoided. ;

50. In a charvacter designatmg apparatus, the combination with a characier
designating mechanism. a paper or rccord strip feeding mechanism cmbodying
a weigh! motor and a rack for conuecling the same with the paper feeding mech-
anism and an indicaling mechanism embodying a motor weight and a rack for
commmunicating power therelrom to the indicating mechanism, of a resefting
mechanism for clevating both of said motor weights; subslantially as deser ihed.

51, In a character designating upparatus, the combination with character
desiguating mechanism, a paper o1 record slrip feeding mechanism emhodyving
a motor weight and a rack for connecting the same with {he paper feeding meoch-
an‘sm and an indicating mechanism embodying a motor weight and a rack for
commun’cating power therefrom to the indicating mechanism, of a resctting
mechanism embodying a vertically movable vack for razsing the paper feed motor

i
weight, a resatting haudle and a rack and gear for raising the indicator mech-
aniem weight and the vertically movable rack: snhstantially as deseribed.

62, ln an apparatus such as deservibed, the combination of the following cle-
ments, o wil. a serics of kevs for characters of unvarying widthe, one or wore
kevs representing charuclers or spaces varahle ag to width, a series of kews
representing different degrees of variation for the varviable characlers or spaces.
a chart showing rows ar sets of characters, having veference tc keys of the series
representing varicties in width of the variable characters or spaces, an indicaling
mechanizm eontrolled by the keys for the unvaryiae and variable width ehar-
acters or spaces, for shitting the relative positions of the indicator from oue
character to another in a ser or row, and ‘ndependent commections controlled hy
the keys for variable width characters or spaces, fox ghifting the indicalor from
one row gr series ol characters to aunother, whereby the operation of anv key of
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the series denoting characlers or spaces of variable widths, will effect a transfer
of ihe indicator from one set oy serics of charted chavacters to another; guha-
stantially as described. :

53. In an apparatus such as described, the combination with degipnaling
wechanism embodving character designating keys, sowe one or more of which
designate characters, the body width of which is adapted to be varied for justi-
fication, of an indicaling mechanism embodying a chart having sets or rows of
characters referring to different nwmbers of characlers in a line, the hady widlh
of which s adapted to be varied, and the characters in each sel o row of which
have veference lo the normal body widlh of the characters designated, anda
pointer or indicator for registering with said characters on the chart, said chart
and pointer or indicator heing adapted to be moved with rclation to each other
in two directions, the movement in vne dircetion being controlled by all of the
character designating keys, causing registralion with different characlers in each

 raw or set and the movement in the other divection bLeing controlled by the key

or keys for designating chavaclers whose body widths are to be varied, for causing
ragistralion with different sets or rows of charted charvacters.

4. The combinalion in an apparatus such as deseribed, emhodying designating
keys, some one or more of which designate juslilication characters adapled to
have their body widths varied, of an indicating mechanism embodying a chart
having rows or sels of characters, each row or set having veference lo a given
number of justification chavacters in a line, and a pointer or indiealor for regis-
tering with the characters on sald chart, connections between said designating
kevs and (he indicating mechanism for varying the relative positions of the
pointer ov indicator and characters in each scl or row on the charl, and indepen-
dent connections helween the justification chavacter designating Jrev or keys ond
(e indicating mechanism [or varying the velalive positions of the painler or
indicalor and the sots of eharacters on the chart; substanliully as deseribed.

5. The cembinalion in an apparatus sueh as deseribed, embodying designative
kevs, some one or more of which designale justification characters adapted to
have their body widths varied and a units wheel controlled by the desipnating
kevs, of an indicator controlled by the units wheel and connections between ke
said indieator and the justifeation character designating key or keys mndepen-
dent of the units wheel for imparting to the indicator a movement ‘n addition
lo the movement controlled by the units wheel: substantially as described,

56, The combination in an apparatus such as described, embodying designating
keys, some one or more of which desipnate justification charvacters, adapted to
have their body widihs varied and a units wheel controlled by the designating
keys, of a justification arm controlled by the nnils wheel and a justification indi-
alor movably supported hy said arm with connections belween the justification
indicator and the justification character designating key or keys; substantially
as deseribed. - - !

57. The combination in an apparatus such as deseribed, emboedying designating
kevs, some one or more of which designate characters adapted o have their hady
widths varied, a unils wheel contralled by the designating keys and a justification
chart, of a justification arm contzolled hy the units wheel, a justificalion ind:-
calor for registering with the chart mounted to move longitudinally an the justi-
fication arm and comncetions hetween the justification indicator and the iusti-
ficntion chatacter designating kevs or keys: substantially as described.

H8. The combination in an apparatus such as described, emhodying character
designaling keys, some one or more of which designule justification characiers
adapted to have their body widrths varied, a units whee contrglled by the desig-
nating kevs and a justification chart. of a pivotally supported juslilication arm
coutrolled by the units wheel, a justification indicator for registering with the
chart and connections between (he justification indicalor and the justification
chavacter designating leey or keys arranged on an axis roincident to the axis ol
the justification arm; substantially as deseribed, ;
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59 Tn a character designating apparatus, the comhinalion of the following
elements, tn wil: a key board having designating keys for designating characiers
having constant hut different body widlhs and a designating key or keys for
desipnating chavaeters v spaces having variable body widths: a units wheel
centrolled by the designating keys and having an angular movement propor-
tioned to the relative normal Lody width of the characlers designated ; an indicator
moved by but movable jndependently of said units wheel and independent con-
nections belween said indicator and the key or keys for designating characters
of variable body widths; subslantially as deseribed. :

G0. In a character designating apparatus, the combmation of the following
elements, to wit: keys for designating characters having constant body widths;
a key or keys for designating characters or spaces having variable body widths;
a units wheel haviog an angular movement controlled i its extent by the char-
acter designating keys; an indicator controlled by the units wheel for indicating
the space occupied by the characters designated in a given line buf movahle
independenlly of said units wheel and conneciions independent ol said units wheel
belween the indicator and the key or Leys for desgignating characters having
variable body widths, and a chart with which said indicator registers having sets
or rows of eharactors thereou; substantially as deseribed.

G1. In an apparatus quch as described, for designating characlers in a record
strip or ribbon, the combination of the fellowing elements, to wit: keys for des-
ignaling characters having constant hody widths: a key or keys for designating
characters or spaces having varigble body widths; keys for designating justi-
fication : a unils wheel contrelled in ils advanes movement by said character and
space designating kevs in aceordance with the widihs of the characlers desig-
nated; a Justification arm movable nnison with said units wheel, a justifica-
tion indicator radially movable on said arm: independent connections between
gaid justification indicalor and key or keys for designating characters haviug
variable body widths: aud a chart with which said justilication indicator reg-
isters having sets of characters corresponding (v the number of possible aperations
in any one line of the Ley or keys for designating characiers having varialle
body widths: substantially as deseribed.

2. Tn an apparatus such as described the combination with ehavacter desig-
nating keys for designating characters of constant body widih and a key or Leys
lor designating characters having variable body widths, of a wnits wheel controlled
by said character designating keys aund an adjustable chart: a jmslification avmn

rvotated by said units wheel; a radially movable indicalor carried hy said arm -

for vegistering with the chail, a rack har and pinion controlling said juslifica-
tion indicator and conncetions belween zaid pinion and the kev or kevs for des-
icnuling chavacters having variahle body widths: substantially as deseribed.

5. 1o an apparatus such as described, the combination with character desig-
nating keys, embodying a keyv or keys far designating characlers having a variable
body width, a wnils wheel controlled by said character designating kevs, and a
chart, of an angularly and 1adially wovable indicalor, with conneclions between
said indicator and units wheel for maving the same angularly and connections
between said indicator and the keys for designating vaviable characters for moving
tlie indicator rvadially; substantially as deseribed.

(i4. 1n an apparatus such as deserilied, the combination with the character des-
ignating Levs cmbedying u key or kevs for designating characters having a

variable body width, a units wheel controlled in ite angular movement by said £

character designating keys, an arm adapted to be controlled in itgfangular move-
ment by said nnits wheel and carrying a radially moveble justification mdieator,
a rack bar and pinion controlling the radiel movement of said indicator, and a
second rack bar controlling the movement of the pinion und a pawl meved by the
variable characrer designating key or keys for advancing lasl mentioned rack
har: substantially as deseribed.

65. Tn a character designaling mechanism, (he combination with the following
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elements, fo wit: keys for designating characters having constant body widlhis;

a key or keys for designating a character or characters having variable hody

widie aud keys for designating justification, of an indiecator advanced by the

operalicn of the key ar keys 101 designating charvacters of variable body width,
5 and connections belween the justification designating keys and the indicator
ting mechanism for releasing suud indicator upon the operation of any one
be justificalion designating keys,
GO. In an apparatus such as deseribed, the combination of the fcliowing ele-
] . to wit: character designating lkeys cmbodying a key or kevs for desip-
:ng characters having variable Lody widlhs: an indicating mechanism ;
cciions hetween said indieating meehanism and the kev or keys ifor desig-
zmating characters having variable body widths, embodying a rack bar, an opeia-
- and a holding pawl; justification designating keys aud connections
Ly said juslification designaling, keys tor veieasing the holding pawl
indicating mechanism; substantially as deseribed.

07 Im an apparatus such as described, the combination of the Tollowing cle-
menis: the character designating keys embodying a key or keys lor designaling
chazactors having variable budy widihs; a units wheel controlled in its angular

- © br said character designating keys; a justification arm conticlled by
wheel: a justification indicator mounied on sald arm; a rack bav on
usiiication indicator; a pimion and shaft arvanged axially of the justifica-
mozad carsving a second pinicn: a verlically movable rack bar wmeshing
id seeond pmion; a roek har operated by the key or keys for designating
of variable body widths, a pawl operated bv said rock bur and co-
1g with the vertically movable rack and a holding pawl for said vertically

movable raek, wilk means for releasing said holding pawl to reset the mechanism ;

as deseribed.

= ==
substania

3. Is an apparatus such as deseribed, the combination with characler desig-

nating §

and a unils wheel controlled in ils angular movement by said char-
naling keys, of a rack bar atranged in horizontal guides, and adapted
in unison with the units wheel, a supplemental rack also mounted in
hovizontal guides. a projection on the main rack for co-operation with the sup-
plemental rack to move the latter ai a predetermined point in the travel of the
main rack, and ap indicator moved by the supplemental rack with independent
35 rosclong mechanism for the two racks; substantially as deseribed.

UY. In an apparatus such as deceribed the combination wiih character des1g-
vating keys, a units whecl controlled in its angular movement by the said char-
acter designating keys, a rach bar arranged in harizeonlal guides, and adapted
o advance in unison with the nnits wheel, a supplemental rack also mounted in

40 horizental gnides, a projection on the maia rack for eo-operation witl the sup-
plemental rack, to move the latter af a predefermined pomnt in the fiavel of the
main rack, and an indicalor moved by the supplemental rack, of a locking pawl
for locking the iwo vacks together for unitary movement, a releasing arm for

30

said locking pawl and resetting mechanism controlling suid releasing avm ;
{5 cubstantially i
35 P S St : .
i) In s described. the combination with chavacter desig-

cating mechanism, embodying main and supplemental
ged m horizontal guides with a projection oun lhe main vack for
moving the supplemental rack al a predetermined point, of an
woved by the supplemental vack, a pinion in mesh with said supple-
k. and a supplemental rack and indicator resetting mechanism embody-
mg a second rack m mesh with said pinion and meaus for=moving said second
rack; substantially as described.
7L In an apparatns such as deseribed, the combination with character desig-
nating keys and an indicating mechanism cmbodying main and supplemental
arranged in horizontal guides with a projection on the main rvack for
engaging and moving the supplemental rack at a predetermined point, of an
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indicator moved by the supplemental rack, a pinion in mesh with said supple-
mewtal rack and a supplemental rack and indicator resetting mechanism embody-
ing a second rack in mesh will said pinwn, a weight applied to said sccond rack
and a spring pressed lever co-operating therewith as set furth.

72. In an apparatus such as described, the combination with character desig-
nating keys, ol an mdicator _um‘oodyiﬂg the following elemeuls, lo wit: a. main

rack with means for controlling 1ts movement in accordance with the body widths

of the type designated; a supplemental rack; a projection on fhe wman rack
adapted to co-operate with and move the supplemental rack at a predetermined
pomnt i the travel of the muin rack; an indicator moved by the supplemental
rack and u locking pawl inferposed between the main and supplewental racks
{or bolding them 1m their eorrect rclative positions while moving in anison;
substantially as desoribed.

73, In an apparatus such as deseribed, the combination with character desig-
nating Leys, or an ludicator embodymg the following glements, to wit: o mall
rocls with mueans for eontrolling its n:ovement in accordance with the body widths
of the type designated: a supplemental rack; a projection on the main rack
adapted to co-operate with and move the supplemental rack at a predetermined
point i the travel of (L main 1ack; an indicator moved by the supplemental
rack ; a locking pawl interposed between the maln and supplemental racks; 2
releasing aam for said locking pawl and a resefting mechanism for the mam
rack controlling said releasing arw; substantially as described.

74. In an apparatus such as described, the combination ol the following ele-
ments, to wit: character designating Leys; juslification designating keys;
mils wheel having zero teeth or projections thereon and adapted to be released
and conlrolled by said Lkeys: an indicator coutrolled by sad units wheel and
a zero stop for resetting said units wheel, thrown inte eperalive position Ly the
operalion of any oue of the justification keys; subsiantially as desciibed.

75. In an apparatus such as deseribed, the combination of the following ele-
ments, to wit: the character designating keys; jJustificalion designaling keys;
an indicator: a units wheel controlling said indwator and ilsclf controlled by
the chavacter designating  keys: 2 saolor for said anits wheel; a ralchet
connection between said motor and units wheel ; a resetting mechanism for the
motor and a zero stop for positioming the units wheel conirolled by the justi-
fication desiguating keys: substantially as deseribed.

76. Tu o characler designafing apparatus, the combinalion with character des-
ignating keys; Justification desiguating lkeys and an indicator controlling a
wuits wheel having a series of zero teelh or projections thereon, of a motor for
impelling said units wheel constantly in one divection, & ratchet interposed
between the motor and anits wheel, with & resctting mechanism for the motor,
and a zero stop for eo-operating with the teeth or projections on the nnits wheel
and connections between the justification designaling keys and the zevo stop,
whereby when said justitication keys are operated, the units wheel is permitfed
to ndvance Lo a zero poinl prior to the resetting ol the motor; substantially as
described.

<7 Tu u chavacter designating epparatus, the combination wilh clharacter
designating Leys, jusrilication des‘gnating keys, a unifs wheel, an indicator
eontrolled by sail anits wheel, and a molor for 1mpelling said nuits wheel iu one
divection, of a zero stop mormally 10 position to arrest the umits wheel at a zero
point, a reselting mechauisn for the motor and connections between the resct-
{ing mechanism and zevo stop for holding the stop oul of operative position save
when the tesetiing ruechauisia is being operated, subslantially as deseribed.

78, 1o a characler desimuating  apparutus, the combination with characler
designating keyvs, jnstilication designating kevs, a units wheel, au indicator eon-
{rolied by said units wheel, and a moler for impeliing said units wheel in one
direction, of a zero 5t0pll'|urnm]1y in position to arrest the units wheel at a zero
point, a resetting inechanism for the motor, conneetions between the resetting
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merlkasias s eee step cmbodying a releasing pawl and connections Letween
dhe powifSesiem des E 5= and said releasing pawl, whereby when ihe
Jusisiations bews ane eperated. fhe mmils wheel will advance under the influence
o i mwisr S» = mese pemt: ssbstamtizily as deseribed.

7% In = chomwter despaating apparains, ihe combination with characler
deswmsing kevs puieaties desguating kevs, 2 wnits wheel, an mdicator con-
tallied B ssil mmsts wheel 3nd 3 meler foxr impelling =aid unils wheel in one
diectivnn = meoe stap mermaliy in pesition fo arrest the units wheel at a zero point,
3 pescSIme mneelmmces for ihe moter. commeciions between the resetting mech-
13 smmew smd mee step sssbedying 3 rcleasing pawl with means for holding said

gl wuil ui emgagement whesn released. and connections belween said pawl and

fhe puttestion d@esgsatine kevs, whereby upon the operation of said justi-

Sestum desemstoye Levs the pawl i released, the units wheel permitied lo

sbvanee wmler fhe fuence of iis motor to a zeto poinl and further movement

15 of fhe wmis wheed prevented aniil (he mechanism has been reset; substantially
= desmed

# Tn & chasaeter designating apparaius the combination of the following

lemente %8 wit: kev comirolled character designating mechanism; an indical-

Sme smeefnmecs embodying a horizontally movable rack bar; a line scale indi-

=) cater conirelied by iBe rack bar: a resetling mechanism for the rack bar, and an

£ o= d=termining the normal posilion of the rack bar or the length

o dhe Eme: as set forih.

Msiied S 285 day of January 1900
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BOULT, WADE & KILBURN,
5 Agenls [or the Applicant.
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AD, 1889, Arriz 25. N2 8634,
BOULT'S ProvISIORAL SPICIFICATION.
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AD. 1888, Apmr 20 N2 8634
BOULT'S PROVISIONAT HPROIFTUATION,
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Ne 8624,

AD. 1389, Apmin 20,
CBOULYS PROVISTONAL SPRCIFICATION,
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