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To all whom ¢t may concern.:

Be it known that I, WILLOUGHBY W.
STREET, a citizen of the United States, resid-
ing at Springfield, in the county of Hampden
and State of Massachusetts, have invented
certain new and useful Improvements inType-
Writing Machines, of which the following is
a specification, reference being had to the
drawings accompanying and forming a part
of the same.

Primarily the object of this invention is to
provide means forfacilitating the justification
of lines of print produced by the successive
impression of type-dies into a yielding mate-
rial employed in making a matrix from which
to cast stereotype-plates. The purposeof the
invention in this respecdt wiil be more readily
understood from a brief statement of the con-
ditions that obtain in the art of matrix-mak-
ing on the plan above referred to.

Matrix-making machines are now in use in
which the dies are cut or conformed to a cer-
tain seale or system known as the “unit sys-
tem,” in which each die is a multiple of a pre-
determined space-unit. By means of keysor
other suitable character-selecting devices the
dies are sueccessively impressed into card-
board or other material to form the matrix
from which the stereotype - plates are cast.
The impression of any die is accompanied by
a feed movement of a carriage, upon which is
placed the matrix material, the extent of feed
being in every instance in exact accordance
with the number of space-units accorded in
thesystem to theletter or character impressed.
Thus while in aline of impressions each char-
acter will occupy its proper relative position
and the several characters and words will be
properly and systematically spaced it is still
desirable that the final character of each line
should occupy the last space in such line—in
other words, that each line should be per-
fectly justified. Where the lines are pro-
duced by successive impressions of the dies,
it is obviously a matter of no little difficulty
to justify them either by the eye or by count-
ing the remaining units of space when a line
is nearly completed and throwing in the ex-
tra units between words and letters toward
theends of suchlines.. Several plans or meth-
ods of justifying have accordingly been re-
sorted to. For instance, the copy is prepared

on a type-writing machine, the lines meas-
ured, and the extra units of space, which it is
necessary to throw in for proper justification,
noted at the end of each line, so that the op-
erator of the matrix-making machine, obsery-
ing at a glance the number of space-units to
be allowed for in any given line, may throw
them in between any of the wordsin thatline.
It has also been proposed to employ an index
or scale having divisions corresponding to the
space-units in the lines to be printed and a
pointer moving over the scale and arranged
to be moved by variable feed mechanism over
anynumber of divisions up to that correspond-
ing to the maximum number of space-units for
anycharacterusedin printing. Theoperation
of the feed devices which move the pointer
is dependent upon the closing of independent
electric circuits controlled by the keys of a
type-writing machine, the connection between
the keys and the circuits being such that each
key when depressed produces a movement of
the pointer through that number of space-
units which the character corresponding to
such key occupiesinprint. When the pointer
by its position on the scale shows that the
type-written characters in a line will exactly
fill a printed line or that the number of space-
units remaining is not sufficient for another
word or syllable, the operator begins a new
line, noting at the end of the finished line the
extra space-units, if any, indicated by the
pointer. From copy thus prepared the ma-
trix-lines may be easily justified, the extra
spaces being distributed through the line
either by hand or by automatic devices which
have been devised for this purpose. Suchan
apparatus, on account of the necessary com-
plication of the type-writing machine and the
large number of circuit connections and elec-
trical contacts required, is very apt to get out
of order and is at best uncertainin its action.
The necessity of devising some more practica-
ble substitute for this apparatus led to the in-
vention, the subject of my present application.

The improvements contemplate, chiefly, a
purely mechanieal apparatus for accomplish-
ing the same result,and also the employment
of means by which the carriage of the type-
writing machine shall be "subject to a vari-
able feed, so that to each character will be
given the same number of space-units as are
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necessary for the corrésponding characters in
print. The operator preparing copy by guch
an apparatus need therefore observe only the
position of the carriage of the machine in or-
der to properly fill out the lines, as in ths or-
dinary use of the machine, and when a type-
written line is as complete as tlie number of
spaces will allow the number of extra space-
units or those remaining at the'end of a line
will be indicated on an index-dial and a
pointer similar to that above referred to.
My invention resides in a combination of
devices that constitutes an attachment to a

type-writing machine and which with suit-

able medification in detail may be applied to
geveral formsof type-writing machines, being

in effect a feed-controlling mechanism inter--

mediate to the character-keys and the car-
riage, which permits or imparts to said car-
riage certain feed movements whenevera key
is depressed, the extent of such feed being
dependent upon the particular key depressed
and determined by the number of space-units
which in regular printisaccorded to the char-
acter corresponding to such key.

The improvements also include an index

and a traveling pointer moving in exact ac--

cord with the feed of the carriage to showthe
number of space-units traversed by said car-
riage at any given point in a line of copy. .

I .have shown my inventionasadapted and

applied to a well-known formof type-writing
machine known as a “ Caligraph,” and1 now

" refer to the drawings for a deseription of the
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same.

Figure 1 is a perspective view of the frame
and portionsof the mechanism of atype-writ-
ing machine to which my invention is applied.

Fig. 2 is a plan viewof the under side of such

a machine. Tig. 3 is a view, partly in sec-
tion and partly in side elevation, of Fig. 1.
Fig. 4 is a face view of theindicator-dial and
pointer. Fig. 5 is a detached view, partly in
section and partly in side elevation, of a de-

tail of the feed mechanism. Fig. 6 is a'simi-

lar view of these parts, looking down on the

machine. Fig. 7isarear view in elevation of

the carriage and portions of the feed mech-
anism. Fig. 8 is a sinilar view of the saine
in a different position. Fig. 9is an enlarged
sectional view of a portion of Fig. 5, takenon
the line 2.« of Fig. 10. TFig. 10 is a section
on the line &’ ’ of Fig. 9,looking toward the
right.  Fig. 11 is a central section of a part
of Fig. 9 detached. Fig. 12 is a vertical sec-
tion on line #’’ 2’ of Fig. 9, looking toward
the left; and Fig. 13 is a sectiont on line y 3 of
TFig. 9-and looking toward the left.

For the sake of clearness very many of the
patts which go to make up a complete type-
writing machine are.omitted from the -draw-
ings, only such parts being shown as are nec-
essary to an understanding of the invention.

The general character of the machine will
be understood byreferenceto Figs.1, 2, and 3.

A’is the rigid framework of a type-writing
machine now known in the market as a

. Af..

. 480,877

“(aligraph.” Inthe lower partof thisframe
the key-levers,as A’, and the spacer bars or
levers A’/ are supported horizontally. The
upright part B of the frame carries a circular
support B’, to which the type-levers B’” are
pivoted, and provides a bed upon which the
carriage, with its paper-roller C and appurte-
nances, slides. :

O’ are the bars through which work the
character-keys ¢/, pivoted to the key-levers
These levers are connected with the
type-levers B’ by rods a.

D are the spacer-keys connected with the
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bars A", ‘ -

D’ is one of the two reels for the inking-
ribbon.

TUnder the machineis ahorizontal shaft D"/,
around which is a spiral spring a’. To the
rear end ‘of the shaft D’/ is fixed an arm a’/,
connected by a link b to a stud 0’ on the car-
riage. By these devices the tension is ap-
plied that moves the carriage along its bed
when released by the spacing or key lever.
In these machiies as ordinarily constracted
the spacer-levers A’’ are rigidly connected
with a rock-shaft b’’, carrying an arm ¢, pro-
vided with & pivoted pawl at its end that en-
gages with the rack or racks on the carriage.
Whenever a spacing or character key is de-
pressed, the carriage is released and allowed
to inove through the space of one footh of
the rack, when it iy again engaged by the
pawl. I substitute forthis means of locking
and releasing the carriage other means, which
I shall now describe.

To the carriage, which comprises all the
parts moving on the two guide-rodsc’ ¢/, 1
secure a rack-bar E, which for the present
may be considered as rigidly secured to the
-same, The teeth of this rack should be cut
with exadtness, the space between each be-
ing equal to the unit-space selected for the
machine. On a support E’, (see Fig. 5,)
which is secured to the parts B B’ of the
frame of the machine, is mounted a shaft d,
carrying a pinion d’, that meshes with the
rack K.

F is a sleeve that surrounds and turns
freely upon the shaft d. A wheel, which is
preferably formed with a deep groove, orareel
is seeured to the sleeve F, and one part or
end of this reel is a ratchet-wheel E/. By
the side of wheel F’ is a ratchet-wheel F”/,
fixed to shaft d and of the same diameter as
wheel F’ and having the same number of
téeth. The wheels F’ F/’ are connected by a

“coiled spring e, one end of whichis connected

with the hub of wheel F’/ and the otherto the
wheel ¥’/ near its periphery.

Foiir disks or wheels f ¢ h¢, with- groovesin
their ;peripheries, are mounted at short dis-
taices apart on the sleeve F. and are loose
thereon. To each of these digks is secured
arod, as f’, to disk -f ¢’, to disk ¢, and so on,
each rod being arranged to slidein bearings in
a flange e’ on the sleeve and in the end B’/ of
the reel, respectively, and ‘passing freely
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through all the disks, except the one to which
it is connected. Each rod f’ ¢’, &e., is pro-
vided with a parallel extension or arm £’/ g/,
&ec., passing through the two parts or ends
E’” F”of the reel, and opposite to the open-
ings in the wheel I’ are slots in the wheel
F’’, into which the arms f’’ ¢’/, &e., pass if
the rods carrying them are moved forward.

‘With the four disks /g, d&e., are associated
four rods G G’-H H’, mounted to slide in sta-
tionary guides parallel to the axis of the shaft
d. Each of the said rods engages with one
of the disks by means of a pinj, setin the rod
and entering the groove in the disk.

The four slots in wheel ¥’/ ‘are of different
lengths, as will be described, and a pin %, set
in the face of the wheel ¥/, extends perma-
nently through the longest slot, which is also
in position to receive the end of arm .

Referring now to Figs. 1, 2, and 3, the
spacer-bars A’/, which are rigidly connected
to the rock-shaft b’’, are joined at the front
of the machine by the cross-bar%’, which lies
under all the keys, so that the depression of
any key encounters and forces down the
cross-bar and turns the rock-shaft /. The
arm or bracket ¢ on the rock-shaft b’’ carries
at its end a pawl L, that normally engages
with the teeth of the ratchet-wheel F/. This
pawl is pivoted to the end of an extension %’/
of the arm, as shown in Figs. 5 and 8, and
while in engagement with wheel F’ locks
against movement the wheel F’/; engaging
with the wheel I/ by the pin %, the pinion d’,
and the rack and carriage. In addition to
the spacer-bars A’ and the cross-bar %/,
which appear in all machines of this class, I
mount on the shaft &% but loosely thereon, the
four-sided frames I I’ I’/ J, which constitute
the differential spacerbars or frames. These
frames are similar to the regular spacer-le-
vers A”/, so far as their relation to the keys
is concerned; but the sides beyond or back
of the rock-shaft &'’ are rounded or curved,
as shown in Fig. 1, in order to afford space
for four rigid arms J’, J3, J4 and J3 which
extend upward therefrom and which are
joined with the ends of the sliding bars H’ G
H G’, respectively, by a pivotal or yielding
connection, such as shown—that is to say,
the end of the arm J’ is reduced in size and
works in a perforation in a head ! on the end
of the bar I’ and the other arms J3, &e., are
connected in the same manner to their re-
spective bars. Flat springs!’, secured at one
end to the frame A and at the other to each
of the differential spacer-frames, maintain or

assist in maintaining all of these barsin their

normal position,with their forwardendsraised
and with the sliding bars G H, &ec., drawn
out to theirfullest extent by the arms J’,J3 J4,
and J° The usual spiral spring?’, connected
to the frame B’ and the arm or extension %'/,
serves to maintain the pawlL in engagement
with the teeth of wheel I, and the usual
spring-blades m, connected to each key-bar
A’, bear upon a fixed part of the frame A.

All the key-bars A’ are in contact with or
very close to the cross-bar &’ of the spacer-
levers A”. In addition to this, each bar, ex-
cept such as correspond to characters that re-
quire six units of-space in printing, carries a
pin m’, of which four are seen in Fig.3. All
the key-bars of letters or characters requir-
ing two units of space have their pins in such
positions as to rest on or encounter in the
downward movementof the bars the two-unit
spacer-frame, which in this machine is desig-
nated by the letter I. In a similar manner
keys for three-unit characters are arranged
to depress the frame I’ and those for four and
for five units the frames I’ and J, respect-
ively. The spacer-keys D are provided with
bent wires e/, that rest in hooks 5/, depend-
ing from the two unit-frame I, and when de-
pressed encounter projections m’’ on the cross-
bar /&’ of the ordinary spacer-bars A’’.

I will now explain the action of the devices
or parts above deseribed. Letany key be de-
pressed to print a character, which may be
assumed to be a two-unit letter, The de-
pression of the key and key-bar or lever A’
depresses the forward ends of the spacer-
levers A’ and the two-unit frame I. The
movement of the former carries the pawl L
out of engagement with the wheel T and into
engagement with the wheel ¥/, At the same
time the movement of the frame I moves for-
ward the sliding bar H’, and this latter, en-
gaging with disk % by means of the pin 13,
which enters the groove in its periphery,
moves said disk forward, carrying the arm i’
on rod 2’ through the wheel ¥’ into the slot
7/ in the wheel F”. The wheel F’ and all
the parts connected with it—viz., the sleeve
¥, the disks f g &e., and bars 7 ¢/, &e.—be-
ing thusreleased, while the shaft d and wheel
1’7 are-locked by the pawl L, will be turned
by the action of the spring e until the end of
the extension or arm 7’/ encounters the end
of the slot #/, or when, in other words, it has
moved through a space of two teeth or unit-
spaces, the position and length of slot %’ be-
ing determined to permit exactly this move-
ment. The carriage, meanwhile, has not
moved and the character corresponding to the
key depressed has been printed. Then when
the key is released and rises the pawl I, shifts
from the wheel ¥/’ to the wheel I’ and the ex-
tensionorarm /"’ iswithdrawn from theslot /.
This releases the wheel F’/ to the action of the
tension of the rack-bar, which turnsit through
the pinion d’ from the position in which it
was released to the position in which the pink
comes to the end of the slot »n’/, a movement
which is obviously equal totwo units of space.
In a similar manner, if a four-unit letter be
printed the four-unit spacer-frame, as 17,
moves forward the bar G, disk ¢, bar g’y and
extension g'/, which, entering slot n, permits
& movement of the rack and carriage through
fourunits of space. It may beremarkedhere
that there is no spacer-frame for one unit, as
that space is smaller than anycharacter used
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and is employed only in justification. It will
also be understood that since the six-unit
space is the greatest ever required, that the
stop & that limits the movement of the wheel
'’ when this space is desired may be fixed to
wheel F’ and always extend through the long
slot n’’. This being the case, the five-unit
stop ¢ may also be made to enter slot n'’ in
advance of the fixed stop % when a five-unit
movement is to be imparted to the carriage.
The keys and key-levers of such characters
as require six space-units do not encounter
any of the differential spacer-levers, but de-
press only the spacer-bars A’’. - It is obvious
that the wheel F’ will move when thus re-
leased until the pin % has traversed the en-
tire length of the slot #’” and that the corre-
sponding movement of the rack after the key
is released will be through a space of six
units. Thespacer-keysD,through their con-
nection ¢ with the two-unit lever, it will now
ke understood, move the earriage two units
of space at each depression. Mounted in
fixed bearings in the frame of the machineis
a shaft M, gearing with the pinion d’ on shaft
d. By means of suitable bevel-gears M’ the
movements of this shaft, which of course are
proportioned to the movementof the carriage,
are imparted to a spindle M/, that carries a
pointer N, that sweeps over an index-plate
N’. This latter is marked off in divisions,
each one of which corresponds to one space-
unit, and the position of the pointer on the
scale shows at all times the total number of
space-units traversed by the carriage from its
normal position of rest at the beginning of a
line. The bar O, thatin the ordinary Cali-
graph isused to disengage the ratchet from
the carriage-racks, I have modified in the fol-
lowing particulars: The said bar or rod car-
ries at ilts end a bent wire O, that slides
through the stationary bracketor part of the
frame E’. In orderto prevent this wire from
turning, an arm o is attached to it and bent
back at right angles and made to slide in a
small hole in the part E’, as shown in Fig. 5.
The end of the wire O’ is bent into a hook
which engages with a pin o/, extending out
from the pawl L. 'When the bar O is pushed
in against the spiralspring O’/, the lower end
of the pawl L is moved away from the exten-
sion %’’, to which the pawl is pivoted, and
the pawl turned out of engagement with the
wheel F’/. This permits the carriage to be
moved freely back and forth on its guides or
ways.

I have heretofore described the rack-bar E
as rigidly secured to the earriage. In prac-
tice, however, I have found that while such a
construction is suited for slow work or small
spacing in rapid work it does not insure cer-
tainty of the proper feed for all spaces in
rapid work, owing to the inertia of the car-
riage and the very short period of time which
is allowed for the feed or movement between
the release of one key and the depression of
another. This difficulty I have avoided in

the following way: The rack E is secured to
the carriage by serews I, which pass through
slots P’ in the rack, so that there'is a certain
play or lost motion between the carriage and
the rack. This is taken up by a spiral spring
P’, which is secured to the rack at one end
and to the carriage at the other, as shown in
Fig. 6, the tension being applied through the
arm ' to the carriage. The normal position
of the respective racks thereto would be that
shown in Fig. 8—that is to say, the carriage
will be moved forward until the screws P’ en-
counter the forward ends of the slots P’.
When the shaft d and pinion d’ are released,
the tension of spring P’/ draws the light rack
forward immediately as far as the pinion d’
will permit, while the heavy carriage, which
starts more slowly, has ample time to overtake
it and move up to position Lefore the next
character is printed.

Another useful feature which I have de-
vised is shown in Figs.7and 8. When at the
end of a line, the carriage is drawn back to
its zero or starting-point, the pawl L is disen-
gaged from the wheels F/ and F’/, and wheel
T/, held to wheel F’’ only by the engagement
of the pin % in slot n”, is liable to become dis-
placed or turned by the failure of the pawlL
to engage it at the proper instant or by the
shock of the earriage against its stop and to
turn forward through the space of one or more
teeth before it is again engaged by the pawl
L. By this means an extra amount of space
will be thrown in equal to the distance that
pin % has moved in slot »’’. To avoid this,I
cut a noteh R in the wheel T and pivot a
pawl R’ to the bracket E’, which will engage
with said notech when the rack hasbeen moved
back to its starting-point and the wheel I’
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turned toits proper corresponding positionby

the engagement of pin with slot n’” in wheel
T/’. A light spring-arm R’, attached-to the
pawl R, drops into a notch S in the carriage
at the moment the rack and wheel T/ come
into proper starting position, so that the wheel
F’ is locked against any rebound or move-
ment until releagsed for a feed movement.

It will now be seen that the manipulation
or manner of using this machine, so far as
the acts of the operator are concerned, is the
same as for the ordinary machine. The dif-
ferential spacing, which produces type-writ-
ten lines differing from the printed lines only
in their want of complete justification, en-
ables an unskilled operator to work the ma-
chine with ease and readiness in preparing
copy for a matrix-machine. The perfect
spacing of the characters and words effected
by the machine, aside from ifs special uses
in connection with matrix-making, renders it
a highly useful and desirable instrument.

The advantage of the plan of construction
followed is that the amount of feed for any
given eharacter is effected by mechanism en-
tirely independent of the selection and sim-
ple depression of the desired keys, the same
application of forece and the same extent of
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movement in the depression of the keys be-

ing to effect any feed movement from the
minimum to the maximum.

Considering now the combination of devices
intermediate to the key and the spacer-frames
and the carriage as an entirety, it will be

- seen that they make up a true escapement of
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variable play, in which are two essential fea-
tures, one a means for releasing and relocking
the device to produce any effect and the other
a means for checking or arresting the action
or movement of the same after its release, ac-
cording to the extent of feed which the differ-
ing characters require. The first of these
functions is performed by the pawl L and le-
vers A’/, which latter are common to all of the
keys, and the other by one or the other of the
frames I I’, &e., which are common to groups
or certain of the keys only, according to the
number of space-units which the characters
corresponding to such groups require, and
the sliding bars or stops f’ ¢’, &e., by the op-
eration of which the escapement is permitted
to move through two, three, or more units of
space, as the case may be. With this under-
standing it is obvious that the specific con-
struction of these parts may be very greatly
modified without departure from the inven-
tion.

What I claim is—

1. In a type-writing machine, the combina-
tion, with the key-levers and a movable car-
riage under tension provided with a rack, of
a shaft and pinion engaging with said rack,
two ratchet-wheels, one fixed and the other
loose on said shaft, a spring connecting said
wheels, a pawl adapted to engage with the
two wheels alternately, a lever carrying said
pawl and worked or moved by the depression
and elevation of any one of the key-levers,
bars or stops arranged to slide through the
Joose ratchet-wheel and to enter slots of dif-
ferent lengths in the other, and levers for
moving said stops and causing them to en-
gage with the slots, each of said levers being

adapted to be moved or operated by certain }

key-levers only, according to the space re-
quired by the characters to which said levers
correspond, as set forth.

2. In a type-writing machine, the combina-
tion, with the key-lever, a earriage under ten-
sion, and feed-controlling levers or frames
adapted to be depressed or moved by said
key-levers, one by all of said key-levers and
the others by groups of the same classified
according to the spaces required by the char-
acters fo which they correspond, of a shaft
and pinionengaging with theearriageor arack
therein, two ratchet-wheels, one fast and the

.

othey loose thereon, a
tween the two wheels, a series of bars or stops
adapted to slide through the loose wheel
and to enter slots,of different lengths in the
other, a pawlor detent adapted toengage vy1th
the ratchet-wheels alternately, connections
between said pawl and the feed-controlling
lever or frame common to all the other keys,
and independent connections between the
sliding rods or pins and the other feed-con-
trolling levers, respectively, substantially as
and for the purpose set forth. .

3. In a type-writing machine of the kind
described, the feed-controlling mechanism for
the movable carriage, consisting in the com-
bination of a pinion-shaft engaging with the
rack-bar of the carriage, a ratchet-wheel con-
taining slots of unequal lengths and fixed to
the pinion-shaft, a sleeve turning loosely on
the same, a plurality of grooved disks mounted
loosely on the sleeve, a ratchet-wheel fixed
thereto, a spring connection between the two
ratchet-wheels, a series of sliding rods or stops,
each fastio one of the grooved disks and pass-
ing freely through the others, a series of sl}d-
ing barsin fixed bearings and eonneqted with
the spacing-levers, and pins projecting from
the said bars and engaging with the grooved
disks, respectively, whereby the movement of
any one of the sliding bars carries the corre-
sponding stop through an opening in the
ratchet-wheel on the sleeve into one of the
slots in the ratchet-wheel on the pinion-shaft
and determines the extent of the movement
of one ratchet relatively to the other.

4. In the type-writing machine herein de-
seribed, the combination, with the carriage
and rack under tension, and the feed-escape-
ment for such carriage, comprising the pin-
ion-shaft and the fixed and loose 1.'atchet-
wheels thereon and a spring connecting the

same, of a pawl R’ in position to engage with

a noteh or step in the said loose ratch'et-wheel
when the carriage has been moved toits start-
ing-point, as set forth:

5. The combination, with the loose ratchet-
wheel F’, of the feed-escapement and the car-
riage the feed of which is controlled by sgud
escapement, and the pawl R, having a spring
R’/ connected therewith, the said arm being
adapted toentera recess in the carriage when
the saime is in its starting position and turn
the pawlinto engagement with a notch or step
in the ratchet-wheel F’, as and for the pur-
pose set forth.

WILLOUGHBY W. STREET.

Witnesses:

H. A. CHAPIN,
E. A. HoPKINS.
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