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PROVISIONAL SPECIFICATION,

Improvements in Machines for Preparing Perforated Record

or Control Strips.

A communication trom tie Laystoy Moyoryvpr Macrine Company, a Corpora-
ion ercated and existing wnder the laws, of the State of Virginia, and

ing ils principal place of business at Washinglon, Distriet of Columbia,
United States of America.

Averep Jtuivs Bout, of 111, Hatton Garden, in the County of London,
tered Patent Agent, do hercby declare the nature of this invention to be as

invention relates to improvements in apparalus or machincs for prepariag
rated record strips or ribbons such for instance as are designed primarily

controlling the production of printing characters or type, through the medium

spropriale mechanism, that for instance exployed in what is known ae the

ton Monotype System” although features of the invention may be utilized

oducing perforated record or voulrel strips, ribbons or the like for other

purposes.

In English Patent No. 22208, dated September 28th, 1897, a machine is set

in detail for producing perforated record strips of the characler mentioned

jis fimctions the machine contemplated by the present invention approxi-
closely thar set forth in the said patent, to which reference may be had

more clear understanding of the general objects lo Ue accomplished.
Tiy in respect to the relationship existing between the ip producing

anism, and stripproduced thereby, and the subsequent functions performed
+ the sirip in the character producing mechanism.

While the said points of similarity exist between the formerly patented
aratus and the present invention, by the present improvement, the mechanisms

accomplishing the desired ends arc greatly simplified; .the labor of the

tor materially reduced, and generally, more accurate and complete results

allained, particularly with respect to the justification perforations, the

ine indicaling to. the operaler exactly which keys are to be struck ta com-

te the justification of every line, thereby climinating all mental calenlation

Dility of error and reducing the problem to a mechanical certointy.
eral eaking, while the machine is an organized whole designed for

a unilary result embodied in the record or contol strip, yet for

of 2 deiail description and a more ready undersianding of the

elements organized 0 produce such result, the mechanism nay be

9 groups, such groups comprising, first the paper feeding mechanisra
¢ the strip or ribbon at regular intorvals and holding it in position

© punches; second, the punching mechanism by means vf which the

,
said pertorations being properly dis-

are made in the record str:

| and combiried so as to represent and control the production of the
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separale types, paints, spaces, etc., pertaining to the selected fout, while cerlain

other perforations control ihe setting of the justi7ying incchanism lo vary the

thickness of the bodies (preferably only cerlain selected bodies, as spaces and

full stop type} seb ways, and lo inangurale the movement of the gally

mechanism at-the completion of each line; third, the’ key buard, or finger

Mechanism operating either ucdiately or immediately upon the mechanisms to

control their movements; fourth, the justifying indicator for indicating to the

onewalor the appropriale justidication keys to be operated to make the indications

for a properly justiied line; fifth, a line indicator for indicating the number
of units whiel can be included inaline, or the number of units remaining unfilled

in a Lau xth, the resetting mechanism for restoring the parts, parlicularly
the indicating mechanism to the zero point, ready for subsequent operations.

With this preliminary explanation, the details of the several socchanisms aud

their co-relation will now he described, the particular features of novelty of the

invention being sel forth in the appended claims.

Tn the accompanying drawing
igure 1 is a perspective view of a hey board yecord produciug mechanisin

ng the present improvement:
Figare 2 is a front clevation of the same, these Gvo Aignres showing the parls

in fleir zero position,
Vignre 3 is an elevation looking at the left hand side of the machine with

the parts in the position indicated in Figures 1 and 2.

Kigure 4 is a vertical section taken centrally through the upper portion. af

the machine and lo y towards the left hand side, the paper feeding snecbanism

being shown in elevation. Z

:

Firare 3 is a detail sectional view of the rigid and Jimher pawls of the papet

feeding mechanism.

Figure 6 is an elevation with the side casing oved, Jooking towards the

Jeft hand side, this figure showing the lower portion of the machine, while

Wieure 4 shows the upper portion on substantially (he same scale.

Figure 7 is a horizontal section taken above the indicator operating mechanism

and showing {he main portion of such mechanism in top plan.

Vigure 8 is a vertical section taken through Lhe upper portion of the machine

looking lowards the left, and showing the indicator mechanism in side elevation.

Figure 9 is a corresponding view taken lo the left of the indicating mechanism,

Jooking towards (ie right, and showing euch mechanism in elevation from the

side opposite that illustrated in Figure 8.

Figure 10 is a front elevation of the upper portion of the machine with the

front of the casing and justification indicalors removed

Figure 11 is a verlical section taken transversely of the wnils whecl shaft lo

show the units wheel controlling mechanism.

Hignre 12 is a view looking ab the opposite side of the mechanism, ilustated

in Figure 11 and showing the rack and pinion for advancing the justification
indicalor upon the operation of certain predetermined keys (space keys for
instance.)

Figure 18 is a vertical section of the wnily wheel and indicator controlling

mechanism taken in a plane just in front of the units wheel rack and showing

the upper cnd of the driving weight and ity vack for impurting motion to the

units wheel rack, units wheel and line indicator.

Figure 14 is a detail horizontal section looking downwardly and taken on a

plane coincident with the axis of the units wheel aud justificationindicator shaft.
Bionre 15 is a detail sectional elevation showing the operating mechanism

for advancing the justification sndicator in accordance with the number of justi-

fying type bodies included in any partienlar 1h

Figure 16 is a seclional view taken transver

plane intersecting the indicator rack aud pinion

Figure 17 is a detai) perspective view showing the assembled group of units

elyof the indicator shaft. in a
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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 bodies of the parlicular type designated
in the operation of the key levers.

Figure 18 is a delail perspective view of one of said stops showing a section
of one of the stop operating bars

Figure 19 is a vertical scction uurough the power weight and the gcaring
for transmitting the power lo the several mechanisms.

Figure 20 ‘is a diagramatic view illustrating the justilication chart and
indicator.

Ligure 21 iy a rear elevation of the whole machine with the rear plates of
the casiug remaved to show the upper rock bars, the ends of Uke lower rock
bars, the year ends of the key levers aud the guide bars for positioning the key
levers.

gure 22 is a diagramatic view illustrating the upper and lewer nuits hars
will the Jugs on the latter with which the key levers cooperate, this view also

showing in dotted lines, the upper series of rock bars for operating {he units

system of punches and the stop bars.
sa similar view showing the stop bars, the punch bars, the lower

punch bars, and in dotted lines, the rock shafts shown in Figure 22, and in

addition, in «dotted lines, the rock shaft for communicating motion [rom the

key levers lo the lower puneh bars.

VWignre24 is a cide clevation of one of the upper punch hars.

Vigure isa side elevation of one of ‘the stop bars.
Figure is a side elevation of one of the lower stop bars.

Figwe 27 is a detail perspective view showing the main and supplemental
racks for operating ibe wniis wheel and justification indicator arm, together
wilh the Jocking paw! for unitng said racks, and the throw-out arm for said

pawl, sad arm and pawl being shown in dotted lines.

Figure 28 is a perspective view showingone of the lower rack bars and: the
means for imparting aolion therefrom to the lower punch bars, a key lever and
lower unils bar being shown in dotted Enes.

The working mechanism of the machine which lalier will he termed a key
board, may he convenicntly mounted in a frame or casing, which is preferably
divided -nlo a botlom section 1, and intermediate section 2, and a paper sup-
porting snrmounting the section 2. The bottom section 1 of the

preferably has an extended basc for the accommodation of the key levers ani

at its front is arranged {0 permit the key levers to project for the attachment

ol tie finger pieces 4, these finger pieces and key levers being arranged in

vertieal columns and horizontal rows, as will hereinafter appcar in the deserip-
tion of this particular part of the machine. The intermediate portion of the

casing 2, preferablyconlains the indicating mechanisra and « portion of the

puuch bar operating mechanism and at the left hand side provision is made for

supporting the weight from which the driving power iy secured and the racks

and mechanism through which such power is transmitted to the operating parts
ot the keyboard.

For convenience in manufacture, both

parts end in respeet to the cost, the three sections of the casing and the
mechanism carried therehy are made up of independent parts, which, however,
in the assembled structure are conrected up for unitary action

respect to the assembling of the

cue Parser.Alsctiaxtsm ror Houpine axp |

at the top of the machine is arvanged with bearings 5 for the
reception of the journals of the spools upon which the paper or record strip is

wound, this strip Teng preferably in long lengths, previously prepared with
viarginal perforations aud wound upon a spool ex bobbin adapted to be held in

place im the bear'ngs 5 by a shaft or pin 6, upon which the “spool may be

The frame



short shaft 11, carrying at its outer end a pinion 12 m

‘ment wheel 20, is preferably an ordinary ratchet wheel and the pawls 2
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rom which it may be drawn around a hollow dic 7 by means of pinplaced and

wheels 8 arranged to engage the marginal perforations in the sleip and trom

which it is carried to and wound upon the receiving 1oller or spool 9 jownaled
on a remoyable shatt 10, said spool being adaptcd to be rotated to maintain the

leusion on the paper regardless of the paracular size cf the voll, as will be :

now described.
2

The receiving roll 9 al one end contacis or is removably connected with a

hing with a vertical

inion 12 being made by
the rack may be

rai

vack 13, the connection between the shaft 11 and the

means of a apring pressed clutch section 14, wherel

without reversing the rotation of the roll and tend by weight and the driving
weight, to be presently referred to, to rotate the roll forwardly for winding the

paper. Tho pin wheels 8 are mounted on a corresponding shall having a

pinion 15 connected therewith through a clutch <ecion 1G, Figure 2, and

adapted to be driven by means of a vertical rack 17. The two racks 13 and 17,
figures land J, are arranged to work vertically in paralielism in suitable

guides on the side of the frame or casing and between them is suspended a

pinion or gear wheel 15, from the journal of which a weight 19 is suspendad
and hence tends to draw said vacks downwardly [ov advancing the paper, but

permits the said racks to move independently, in order to allow for the var

lion in the size of the receiving roll, and at the seme time maintain a proper
tant pressure, on both the pin whecls and rece’sing voll, for advancing

ihe paper across the die 7, where ib is in position to be acted upon by the punches
jor producing (he pertorations therein which constitute the record

and ¢o.

To check the feed of the papcr and hold it stationary during the time the.

punches arc acting thereou, the pin wheel shaft is provided at the end opposite
the pinion 15, with an eseapement wheel

20,

with which an escapement formed

hy stiff and [mber pawlsis adapted to cooperate for permitting the fecd of Lae

paper one tooth at atime, upon the operation of any oue of tha key levers and
tor holding the paper slationary at all other times.

By relerence particularly to Figures 4 and 5, it will be seen ihat the ese:

mounted upon the trame.3, 30 as to vibrate t ersely of the wheel, the stitf

pawl 21 being rigidly mounted upon an oscillatory shaft 22, held in bearings
on the frame 3, and adapted to abut against a single adjustable stop 23,
accostible from the front of the machine lor adjusling the position ef the rigid
pawl wilh respect lo the escapement wheel and at the came time, by throw!
said pawl ont of engagement with the escapement whe shall inay be mov

hackwardly in its bearings, or the papcr advanced or retracted as desired, with-
out interference by the pavtls. ‘The limber pawl 24 is pivoted upon the tilt

pawl 21 and is drawn backwardly against a stop 25on ihe siff pawl by means
vf eg

g 26, the extent of independent movement of this limber pawl being
he distanec between lwo adjacent teeth on the eseapement wheel and

thas when the sliff pawl is vibrated y of the wheel, the pawls will
be drawn alternately into engagemen| therewith and the wheel peimirted to 4)

advance one tooth at a time in the ordinary way. »

The pawl shaft 22 is provided with a transversely arranged arm 27, to one

end of which the retnrming spring 28, Figures 1, 4 und 10, is attached and to
the opposi
aud is a

e end of which a link 29 extends down through the top of ihe casing
ached to an arm projecting from a ehaft 30, which shull will herein

nated the feed shaft, and is shown clearly in Higures 4,9, 10 and 22
This feed shaft 80 is provided with a bail 31 hy means of which it is operated,
aud is designed not only to operate the paper or record strip feed, but also 40

operate the fecd mechanism of the wnits wheel and justification arm, as will
hereinafter appear,
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Tue Puncmisc Mecuastsa.

The die 7 is made hollow for the reception of the punchinys, and beneath
the die 7, the frame 4 formsa guide 32, Figure.9, for directing the entry of the paper
through velweed the punch guides 33 andthe die 7, from which point the paper
passes aronnd the tront 34 of the die which is prelerably enrved to conform to
the contour of the pin wheels so as lo maintain the paper in its correct align-
ment without wrinkling it. ‘The punches themselves Ja, (thirty-one in nuauoer)
ave arranged in a line and preferably in a plane radial to the axis of the pin
wheels. ‘Lhcy pass through the guides 33 whereby their position is maintained.
Yor convenience aud ethimeney, ther upper cnds or operadve faces way be
notched as shown in Figure 9, to secure a cleyner cut und easier enivy or passage
of the punches through (he paper. At their lower ends they are cach connected
vo the upper ends of a corresponding sevies ot vertically arranged punch hars 36,
preferably extending down to the botiom ol the intermediatesection 2 of the

casing and held in suitable zuides therein so as to be capable of a limited langi-
tudinal movement but be held against transverse movement in any direction.
The whole bedy of punches is arranged in a line having a length somewhat
less than the width of the record strip o: paper wilhin the marginal perfora-
tions, as will be secon from an inspection of ¥ignres 1, 2 and 10 In theit
several combinations they are designed to represent, by their perforations, all
ol ihe 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, solected for justificalion, (sich as the space and full stop characters
for instance). Bearing in mind the fact that the slrip ilself is desiened to
control in the casting machine, the positiewing of the die case for forming the
characters in two diferent directions so as to center any character to be formed

reby, uud further that it is convenient, both for the purposes of producing
record

strip

and for the production of the characters themselves, to arvange
in the diecase in columns, the characters im cach columm being
body suess sef-ways, and in lines at right angles to said

columns, the body thickness of the characters in the lines varyingaccording to
ihe partienlar column in which ihey are located, it 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
and lines of the die case, im the characler produemg or castmg 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 different
lrain of connection from those representing the characters in the lines, and hence
when any one Linger piece is depressed, these two mechanisms will he operated
thaeby, so as to move a punch fer indicaling the proper column,
and also a second punch for indicating the proper character iu that
column. In this description therefore, those punches for selecting the desired
columm of characters, will be designated as the units punches, this designation
heing appropriate because of the fact thal these punches make perforations for

se.ecting the column having characters of the desired number of units of width
or bedy thickness therein, and the punches for scleeting the characters in those
columns will be designated as the character punches, a corresponding distinct!
being followed with respeel lo the operating mechanism for the said punches.

Fxtending across the maeline and journaled in the sides of the intermediate
section 2 and in rear of the punch bars is a ieal series of uuils punch
operating rock shafts 37, the uumber of yock shafts beg one in excess of the
number of punch bars to be operated thereby, inasmuch as two of the said
vork shafts are adapted to operate upon the same qnmch bar, as will be herein
after referred. to. ‘These uniis punch operating tel: shafts are each provided
with a forwardly extending hail 58 adapted to cooperate wiih lugs or projec
tious 59 on the rear edges of the pwich bars as will he readilyunderstood from
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) and 28, the lalter figure particularly, showing

Ghagiamatieally, which punch har ia, this pevlioular wachine is adapled lo be

operated by each of the rock shafts.” Vox operating the rock shafts and their

bails, bere is provided a series of unite bars corresponding in number to the

number of columns in the key board, which in the present instance is fifteen,

And these wnits bara for convenience are divided into upper aud lower units bars,

the upper units bars being uumbered 40, Pigures 4, 9 and 22. ‘Ihe bars 40

guided to work vertically in the int nediate section 2 of the casing, being

avec transversely to correspond approximately to the column arranger

the key board and are each provided with a forwardly projecting lug or lu

embracing or engaging the bail on {he apprepriate rock shaft and so raise and

lower the appropriate punch bar and puuch.  !rom an ‘uspeetion of Figures 10

it will be seen thal il is not necessary that all of the bails on the rock

shall exiend entirely across (he casing, inasmuch as the lower toch shafts

are operated by the unils bars on the lefl hand side of the machine only, and

hence for rouvenience in manufacture, these hails are somewhat shorter than

the bails on the upper units bar rock shalls. ‘he upper units bars 40 at their

lower ends vest upon and are adapted to be raised by the lower units bars 41,

Jigw , the planes of the two bars being at right angles to each olber to

secure a sufficient bearing, and at the same time to facilitate the construction

and assembling of the parts, ‘The said Jower units bars extend down throngh
the columns of key levers and are adapted to be operated thereby, ax will be

presently explained, im connection with the key Beataor finger mechanism.

The charaster selecting punch bars rest at Useir lower ends upon the upper

ends of the lower scetions 48 of the character selecting punch hi the latter

ceciions being hell in guides in the hollom section 1 of the casing 20 as to

work verlically, and are adapted to be operated, ee. raised and lowered by means

bf lower rock shedts 44 journaled in the bottom section 1 of the casing and

ealending transversely of the key levers, Vor thie purpose the eaid punch bar

seolious are provided at Lhe proper points, indicated in Figure

projeations 45 which engage or embrace bails 46 on the rock shatts 44, as shown

Heatly in the delail perspective view, Figure 28, and the rocks shafts are uperated

Dy the key levers, as will be presently deyeribed in counection with the key

board mechanism.

These lower seclions of the chavacter selecting punches being grouped to-

“her at the left hand side of the machine would occupy practically all of lhe

Epace end Teave no room for Une vertical columns of Koy Levers at Unis point aml

in order to provide space for these columns of key levers some of the lower

sections of the punch bars may be omitted leaving spaces 47, Vigure 23, aud

‘to trausinit the movement of the appropriate rock bars to the punch
boxe such spaces, suitable lower sections such as 48 may be provided at

any other convenient point and the said sections 48 at their upper ends engage

corresponding upper sections 49, which in turn cooperate with upper rock bars 40

and the latter engaye those punch bars (the lower sections of whieh are omitted

as before deserzbed) to raise and lower the same and thereby produce the desired

perforations. .As shown in this Figure 28, it will be seen thal the third and

sixth lower sections arc omitted and the third and sixth lower rock bars which

‘vould normally cooperate with such sections, now cooperate with the added lower

sections 48, and the third and sixth punch bars cooperate with the third and

an inspection of Figures 6,

. ‘Nhe tenlh punch bar is a constant punch bar for those characters
“space and full stop characters,” the bodies of which are varied for justification
aud this punch bar is operaled by the lowermost of the upper series of rock

pars and is adapled to be operated by the unite bars moved by the key levers

0

thus provided in the series of lower sections of the punch bars will accommodate

23, with lugs or

- yook bars which derive their motion from the added upper sec- 4

espoading to those characters, as will bo presently explained. The spaces
4
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three vertical rows or columns of key levers and in connection with the fourth
vertical row or column of key levers, a dilferent method of providing the spaceis shown, Referring again to this Figure 28, it will be acon lhal the lower
punch bar section corresponding to the 18th punch, counting from the right hand

6. side in this figure (left hand side of the machine) is simply deflected lo one

side, or bent al the top and bottom so as to leave the yertieal space 51, in
which the key levers may work.

‘The 17th punch bar, Figure 23, counting from ihe right hand side of this
figure, left hand side of the machine, it will be observed is provided wilh two

10 projections 39, adapting this puuch bar to be operated by the second and fifth
upper rock bars, counting fom the battom. This is done in order to economize
the number of punches as it is found that the punch which is operated by the
units bar corresponding to the Ieft hand column of character keys may be also
utilized as one of the puriches in the space combination, lhus the space key15 operating the unit bar (5 will operate the tenth and seventeenth punch bars.
counting from the right hand side of Figure 23, and the 17th punch bar will alse
be operated in proper combination by any one of the vertical columns of keys.
caer vemdeatleof die’ ber honed oad representing characters having 2

body thickness Jess than any of the other characters, except the space.
20 Key Bosrp or Pixar Mecuavisu.

In the base section 1 of the casing there is arranged a series of key lever

corresponding in number to the uumber of finger pieces 4 and [he number of
characters including justilicalion keys, space keys aud quatl, desiened to be
represented by the severalcombinations of punches anil to be reproduced by the

type Iorming machine. These key levers (see Figures 6 and 21) are

punchings pivoted at substantially the center, on shafts 53
ide to side of the casi the pivotal point being ai

whereby the levers will be subslantially
series of pivots

is

arranged on a diagonal line so as to give
near as practical, a unilorm angular movement to the rock shafts operated

ereby.
The movement of the key levers is limited the slots 56 in the front plate

of the lower section of the easing and at theit rear onds, they are spaced and
held in the proper vertical plane by guide bars 57 suitably mounted in Lie

35 casing and held in place by éross bars 58 at the lop and bottom,
To economize space and at the same time permit the use of relatively thin

wide levers which will be rigid enough to perform the work liposed upan
them the vertical columns of key levers corresponding to ox for producing ind:-
cations of characters having uniform widths are staggered, that is to say, the

40 key levers in the top horizontal row will he lneated on the opposite sides af the
guide bars 57 from the key levers in the second horizontal row, but starting
from the right hand side of the key board, for instance, the key levers located
on both sides of the first guide bar 57, will correspond to and be adapled to

operate a punch for indicaling a uniform body width, and this result is secured
by adapting all of said key Tevers in ibis vertical columa to cooperate with a

single one of the lower units bars, but cach of said key levers except the lower-
most, will cooperate with and operate a different lower rock bar, thus each of
said key levers will select or produce an indication for a different character in
that column

50 Tr willbe seen that the key levers are each provided with a tfansverse aper-
ture 59, clongated lengthwise of the key levers and through which aperture
the lower rock shafts 44 and their bails 46 work, 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 the forward end and raised at the rear end,
£5 the bails will be moved upwardly and the rack shafts oscillated to a correspond-

jing degree. Ths lower units bars 41 also extend down belween the key levers,

&
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one of said wnils bars being arranged between the staggered key levers of each

colin and upon apposite sides of thesc lower nuils baxs are formed a series of

projections or lugs G60corresponding in number and position to the key Jevars

with which the unils bars cooperale. The Ings are arranged on opposite sides of

the lower units bar to correspond with the staggered arrangement of the key

levers and are adapted to be located within the openings 49 in the key levers,

preferably in rear of the bails 46.

This mgement, it will be observed, permits the keylevers to have a can-

siderable width vertically and at the same lime the vert: height of the entire

solumn or series may be very much reduced by over-lapping the tops and bot-

toms of the key levers and in fact only sufficient space need be left for the

operation of the rock -shatls and the lower units bars, thus ihe size of the key

Jwoard may be reduced, or a larger number of characters included in a key board

of given size.

‘As before intimated, the character producmg or casting machine, for which

the representations or character indications in the record stip are produced in

the present machine coutemplates the use of a die carrier having movements back

and forth at right angles lo cach other. such combined movements being adapted

lo bring any particular character to the center casting point, and the

extreme advanca movement in each direction of this

a fixed stop, hence in the record producing or punching machine, it is wn-

necessary to provide indications for these two positions of adjustment, that is to

say, assuming thal the characters along one edge of the die carrier or block are

all of a given width, or in one column, ¥
is

unly necessary to employ a per

toretion oe indication for selecting the proper character in that column, and on

the other hand, if the movement is in the other direction. the particular linc 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

desired character is located. Beeause of (his arrangement. it is not necessary

to provide a punch operating units bar for ihe right hand column on the key

bord, although from Higure 22, it will be seen that such a bor both an upper

and a lower section, is provided, not, however, for operating a punch but only

for feeding the paper and justilication or indicating mechanism as will be pre-

wently explained. Neither is it necessary to provide a rock shaft aud bail for

the bottom row or line of key levers and conseq uently the rock shaft is omitted

entirely from this place as shown clearly in Figure 6, the lower units bars,

however, are operated by the lower line of key levers for selecting the particular

column in which the characters are located and cach of the key levers of the

Fight hand eolunn operates its appropriate rock burfor indicaling its partiewlar

e

ie

vetacter an that column. ‘The operation of the lower right Land key al the 4

cal column will cause an extreme

thisjunction of the lower line and right hand ver

throw of the dic carrier in both directions and in the present structure.

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 pre

machine are arranged iu the bottom ro 7

application of the present invention, it is designed to have these keys produce

jndications which will in tum enable the justification of the line to he secured

by the variation in the body widths of these type and no others, special. connce-

tone between the Key lovers and the punches are provided for said kevs.

Mechanically, the connections are similar to those already described, and the

particular arrangement of the mechanical parts will be hest understood from

63 indicates a bar

Pir inspection of Tignres 2% and 23. Referring to Figure 22,

corresponding to the lower units hars but adapted to be operated solely by the

space key G1, and G4 is a corresponding bar ada pted to he operated solelyby

ia ler full stop ax period key 62. These two bars 63 and (4 at thei upper

ends contact with and are adapted to operate space and period units bars

and 66, Both these bars 65 and 66 have lugs 67 therecn, adapted to cooperate

mt

arrier is determined by
4

7 Hine and inasmuch as in the practical
<
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with the lowermost of the upper rock bar or its bail, numbered 68, for con-

venience in distinguishing it. In addition, the spave bar 65 has a lng 6

adapted to cooperate with the next to the lower oue of the upper rock bars and
through these lwo rock bars the space key will elevate the tenth and seventeenth

punch bars, conting from the right hand side, Figure 23, (lefi hand side of
the machine). The upper full stop or period bar 66 also has a second lug or

projection 70 which cooperates with the seventh rock bar from the bottom of
the upper series of rock bars and this rock bar in turn will raise the twentieth

punch bar, counting from the right hand side of Figure 25, in addition, the
tenth punch bar, is raised as just explained, making perforations which indicate
and will control the production of justifying type bodies in the line when the

casting or producing mechanism has been properly set hy the desired justification
perforation

The justification perforations are formed by a combination of punches con-

trolled from the two uppermost rows or lines of key levers and insofar as the
operation of lhe punches by these key levers, is concerned, ib does not differ

mechanically from the operation of ‘the other punches. Referring again ta

Figures 22 and 23, it will be seeu that the upper line or row of key levers
will each operale iis appropriate units punch through the unils bars and upper
rock shafts and in addition, this upper row will from the top-most of the upper

0

teenth junch, coun

:

ond tow or li
punch and also the second of the lower

+ will operate a lower puach bar 71,
Fi

rst punch on the lelt 7
e machine.

Li will be noted that in working owt ihe combinations punches for pro-
ducing the many characters covered by the key board, namely 255 in the ilins

tration, the mechanism is such that each horizontal row or line has a constant

punch, that is to say, a punch which may be operated through one of the lower
rock bars when any y lever in thal horizontal line is operated and im addition,
cach of said keys will operale a different punch corresponding te the umits value
or body width of the character represented by thal partienlar key, the connec-

ious for this punch ‘being made (rough the units have and upper rock shaft,
as hefore explaincd, the exceplion however, being the right land column and
bottom row in connection with whieh it is’ only necessary to operate a single
punch owing to the intended. use of the sirip in the casting machine or producer
having two fixed stops. ‘lhe so-called eimstant punch’ operating mechanisn
is that illustrated in igure 28, in connection with the punches on the left hand
side of the figure, while the variable punch operating mechanism is that illus-
trated in Figure

22,

from which two figures it is thought thal a clear under=

standing of this porlion of the invention may be had.
‘When a key lever on any one hem is operated to form the indication in

the strip or record ribbon, it is of course nee wvthat before the next desigua-
tion is formed that the slipor ribbon shall be fed forward by Le paper feeding
mechanisin before 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 65 and 66 as well as the right hand her in Figure 22, corresponding
to the right hand column of key levers in the machine, each carry at the woper
end a lug or projection 72, which resis under and is adapted to.raise the bail St
of the feed shaft 30, whereby when any one of said units bars is

vai

the
id feed shaft 30 will be oscillated and through the belore deserihed connec-

tion 29, with the pawls, the cscapement will be operated, andas the units bars
and key levers return to normal position, the escanement wheel will be allowed
to advance and feed the paper forward a proper distance.

The spring 28, which draws the cseapement pawls hack to normal position, it
vil be observed, is relatively long to secure 9 uniform tension throughout a

we will each operate its

nafts and this second

3, which will in lurn
nd side in said figure, and on the right hand
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somewhat wide range of movement and in addition te returning the escapement

pawls to their normal position, tb also serves to put a tension on the punch
operating mechanism and key mechanism generally for velurning them to their
proper position with an elastic pressure, as it will be observed, that when the

units bars +

their normal position under the influence of this spring, ar well as under fl

induence of gravity. ‘The punch bars themselves are also provided with lugs or

projections 78 also resting ‘under the feed shaft bail and serving to return the

samnch bars to their lower position, or on the other hand, said projeclions 73,

when the punch bars are raised, or any one of them is raised, will ensure the

operation of the feed shaft end a consequent feeding of the paper the desired

distance.

Josrievina MECHANISM AND MECHASTSM FOR OPERATING THE SAME

This aechanism 4s designed to provide for indicating to the operalor exactly

which justification keys are to be sbuck for producing indications of the amount

df body thickness set-waysis to be added to each of the justifying type bodies in

any aiven line, It is one of the objects of the invention to provide a mechanism

which will vegisler accurately the number of units set-w in the characters

previously indicated in the record strip or ribbon in any given Vue, by causing

an indicaling hand to revister with a suilable chart, dial, or card, or the like,

bearing upon il combinations of letters or fi corresponding to justifying keys

which latter when slruck, will produce perforations or indications representing

jhe exact increment or body width to be added to each of the justifying type
hodies to produce a perfectly justified line. thereby eliminating from. the

7

all mental calculation on the part of the operator and enabling him to, by

simply consulting the chart, dial or card,strike proper justification keys at (he

termination of cach Tine of indications

The invention contemplates ihe employment of a units wheel which is advanced

or givon an angular movement corresponding with, oc in definite propertion, ‘0;

the nmnber of units coniained in each one of the characters designated. in the

record strip;.a chart bearing the requisite justification key ‘ndicalions (letters

ov numbers corespouding to similar lellers or numbers on the quetification kevs

themselves), and a justification indicator which is advanced each time one of the

types, the hody of ‘which is varied to produce justification is ‘ndiealed. so as to

register with a line on the chart corresponding to the number of type bodies con-
q

tained in the line of type or indications thereof in the record ribbon, provision

being also made for securing a relative movement. of the indicator and chart for

showing the amount of unfilled justification space remaining in the line, this

heing preferably ax before siated, ‘simply by refcrence to the proper justification
keva to be struck for indicating the justification in the record ribbon.

Obviously the indicator itself may be swept aeross (he dial or chart for show-

ing the amount of justification space, or the dial or charl, may be moved. Lo

secure the same result, bul in the present machine, the Arst mentioned plan
has been adopied, that is to say, there is a fixed dial or chart and a justifieati
indicator which is moved transversely of the chart in accordance with the

nnmber of justifying type bodies indicated and longitudinally of the chart in

accordance with the body widths or units values in the port of the line not

previously designated.
Relerring particularly to Tigures 1, 2 and 20, it will he seen that oa the

front of the casing, preferably on the middle section 2 thereof, there
is

mounted

movably upon sluds.74, a chart 75 which is shown as substantially segmental

sn form, although as will presently appear, the lines of characlers thercan are

not trne ares of a circle but are spiral for adapting them to register with the

partienlar indicating hand or pointer emploved 3B
:

The units wheel 76, Figures 10, 11, 12. 18 and 11 is a toothed wheel, pre

ferably journaled in a frame 77 which alsa preferably supports most of the

ise the feed shaft bail, the tendency of said bars is to return to’

reblen
,
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ing mechanism. The shall upon which the units wheel is wounted,
preferably takes (he form of a sleeve 78, Vigure 14, aud the face of the units

wheel is provided with a elutch seclion 199 with which a longitudinally movable

pinion sleeve 79, Figures 4 and 14, engages to rotate the units wheel iorwardly,
but which will permit the pinion 79 to rolale in-a reverse divection without
rolating the umits wheel itself, The pinion is held in engagement with the
eluteb section by means of a spring SU enclosed in a casing SL ed by the
unt: cl und surrounding the rear end of the pinion sleeve. The pinion
couslituting the forward end of this sleeve 79 is adapted to mesh wilh w rack
har 82, Figures 13, and 27, and the motor or weight for driving the indicator
is applie? to this rack bar and tends lo advance the same aecoss the machine
towards the right hand side. In the preferred construction, the rack bar 82
extends oul lo the lett hand side of the casing and iesiies wilh a gear wheel $2

journaled in a bracket 84 and carrying a smaller gear wheel 85 with which oe

vertical rack 86 meshes. The rack $5 is guided in suitable ways in the bracket $4
and from ils lower end, the weight

87

tor moving {he parls is suspended. This

weight may be called a prime motor weigh! and the connection between it and
the rack 86 is a yielding couneclion preferably formed by condning a spring $8
in the weight, and extending a rod 89 down through the spring aud providing
its lower end with a nut or enlargement 90 upon which the lower end of the

spring will rest. he spring thus forms the real motor, the tension of which is
determined by the weight and the impact of ihe weight when once set in mation

by the downward movement of the rack will not impart a shock to the mechanism.
The furward movement or rotation of the units whcel is normally prevented

by the locking pawl 91 having its end toothed to accuralely £l and center the
teeth on the units wheel, sail pawl prelerably being mounted in bearings to

slide radially wilh relation to the wheel,
Above the units wheel and pivoted on a center 92 is a unils rack carrier

Figure 1, having ways thercin in whieh a units rack 94 reciprocales in a plane
taugentiat lo the periphery of the units wheel, and in position to mesh and

cooperate with said units wheel whenever the carrier 93 is The

units zack $4 is provided with a stop or projection 95 normally adapted to

arrest the movement of the units rack ‘n each direction 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. Lu! the operation of the

machine cr upon the depression of any of the fuger pieces, the units rack har

carrier is first depressed wotil the units rack is in mesh w the units wheel

and then the locking pawl 91 is withdrawn, allowing the units whcel to advance
in accordance wilh lie 1auge of movement of (he units rack, and upon the
release of said key, the locking pawl 91 is first moved into engagement with the

units wheel and then the wnits rack moyes out of mesh therewith, hence it will he

seen, that the advance of the unils wheel is directly controlled by the range of

movement allowed the units rack and this is varied in accordance with the

number of units contained in the body of the type designated by any particular
finger piece or key,

:

‘or securing the relative movements ol the units rack carricr 93 and the

locking pawl 91, just deseribed, a bell crank lever 96 is journaled al ils angle

on the fraiue 97 and one of its arms extends downwardly and cooperates v

the locking pawl 91, Figure 11. while ‘ts other arn extends horizontally and has

connected to it a link 97 extending vertically and this link 97 is in luwep con-

nected with a horizontal link 98 haying ity opposite end pivotally eonnected with

the units bar rack carrier at 99.
Z

Vhe link 98 is centrally pivoted to a depending connecting rod 100 whiehat

its upper end is supported Ly an arm 101, pivoted at one end on the casing aud

at its opposite end pivotally connected with au arm 102, Figure8, on the feed

shaft $0, thus when the feed shaft 30 is oscillated by the operation of any one
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AH he depressed against the tensionrs, the connecting rod 100 x

of the spring 28.
; '

A upring 103, Figure 18, is counceted at one end (o the units rack bar carrier 93
and at the opposite end to the frame 77 and by its tension lends to draw said

ruek 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 carvier 93 wp and the rack bar oul of engage-

tient with the units wheel, Dccause of this arrangement, it will be seen that

the Luk 98 operates as a lever aud as the link or connecting
downwardly the spring 103, also drawing down on the rack bar

hold the outer end of the link 98 upwardly and the locking pawl 91 in engage-

ment with the wheel until the rack bar is in engagement with the units wheel

and the rack
|

er comes to rest against its stop 104 when Lhe outer end

of the link 98 will be swung downwardly by the further movement of the

connecting rod 160 and this in (urn will swing the bell crank 96 and withdraw

the locking pawl $1 from engagement with the units wheel, permilting the

wheel to turn and carry with it the units rack. Qu the reverse movement of

ihe feed shaft and connecting vod 100, the spring 103 still exerling its tension

will cause the link 98 to act as J lever unlil the locking pawl 91 comes to rest

in engagement with the wnits wheel and then as the outer end of the Tink

cannot move upwardly auy further, its inner end will be swung upwar

rusing the wnits rack carricr 92 and disengaging the rack from the units whecl.

For tettmning the unity rack 94 to its normal position, in its carrier, wluch

is the position indicated in Figure Tl, a la 5 is conuected to its rear end

and extends owt to one end of the frame 77 where it is jointed to a vertical

lever 106 piveled to the frame 77 and having u spring 107 for drawing it out-

wardly, The opposite end of this spring 107, for convenience, is connected with

an arm 108, extending owt from the frame 77.

The mechanism for limiting the movement of the units rack and units wheel,

merales with the units rack directly and in the present embodiment embrace

a series of stops, filleen in number, and the extremerange-of travel of the units

rack to the end of its slot or way, constitutes another stop, making sixteen in all.

‘The number of stopping points of the units wheel and rack bar correspond
therefore to the number of yertical columns of characters the key board,
having different body widths, there beiug fifteen of such vertical columns, anil

¢ other stop is for the normal space indication, the character fur which has a

uuber of units of body thie! s therein than any one of the columns

By reference to Fignre 13, it will be seen that the units rack carrier 93 is

provided with a series of vertical slots or guides 109, and the forward ends ot

f scrics of stop levers 110, Figure 17, are adapted to play in these slots or

guides. In order to reduce as inuch as possible, the lateral space occupied by

the stop levers and at the same time to
ive

the advantages of independent
guides for the forward ends of the levers, as near as possible, to the point wher

the unils rack slrikes lhe same, only one half of the total number of stop lever

are adapted to project inlo such guides, and between each of the levers which,

do project into these guides there is arranged a second series of stops 111,

Vigure 17, the step Jevers 111 being provided with downwardly extending nose

portions 1 ich project between the levers 110, and an over-hanging por-
Hon 113 en any one of the series 111 is depressed, will carry wilh it

the next lever of the series 110 and thus each of the series of levers 111 when

depressed, carries with il iis supporting lever of the other seziesand the strain

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

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

paratively loose and free in action thereby ‘preventing al icking or liability
ta catch in the gnides and furthermore by providing ind guides for hold-

ing cach lever, the wear incident to the use of the levers is not ewmulative in

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