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UNITED STATES

PATENT OFFICE.

JAMES W. PAIGE, OF ROCHESTER, NEW YORK.

IMPROVEMENT IN TYPE-SETTING MACHINES.

Specification forming part of Letters Patent No. 157,694, dated December 15, 1874; application filed
August 13, 1872.

To all whom it may concern :

Be it known that I, JAMES W. PAIGE, of
Rochester, in the county of Monroe and State
of New York, have invented a certain Im-
provement in Type:Setting Machines, of which
the following is a specification:

This invention is an improved type-setting
machine, adapted, by means of its special con-
struction, to set type more rapidly and acecu-
rately than has been before domne, it being so
constructed as to be capable of setting com-
binations of letters, forming syllables, words,
and parts of words, as may be selected by the
operator, and arranging the same almost in-
stantly in the line of composition, this result
being accomplished in what may be termed a
single impulse of the machine, the individual

‘parts co-operating to produce this result mak-

ing but a single operative movement, and this
perfected result being completely accomplished
before the succeeding batch is set. These im-
pulses of the.machine follow each other in
rapid succession, so that the combinations of
letters selected by the operator at each im-
pulse may be added in groups to the line of
composition with great rapidity.

Its novelty consists, mainly, first, in the em-
ployment of a peculiarly-constracted type-
case, a type-forcer, moved by power independ-
ent of that exerted in manipulating the keys,
and a type-race, and in the combination of
these elements with other elements hereinaf-
ter déescribed; second,in the combination, with
mechanism for controlling the movements of
the selecting mechanism, of an automatically-
operating time-lock, adapted in the practical
operation of the machine to unlock the select-
ing mechanism at such intervals only as will
render absolutely certain the setting of the
type; third, in the employment, broadly, of a
guard-plate adapted to retain in a proper for-
ward position -such type-forcers as have re-
ceived their full initial movement, and to re-
turn to their normal position such forcers as
have received only a partial initial movement;
fourth, in the employment, broadly, of an au-
tomatic gate adapted to rise.behind the type
moved into the race by the forcers, and pre-
vent them from sliding backward out of the
race again, the same Dbeing adapted also to
furnish, in part, a proper bearing-surface for

them to slide upon when actuated by the type-
driver; fifth, it further consists in the legiti-
mate combinations of the elements referred
to, and in certain features not yet alluded to,
and in certain details of construction of these
and other parts of the machine, all of which
will be fully described hereinafter.

In the drawings, Figure 1 represents a per-
spective view of my improved machine, taken
from the front side. Fig. 2 represents a plan
view of the main shaft and its immediate con-
nections. Fig. 3 represents a partial per-
spective view of my improved machine, taken
from the rear side. Fig. 4 represents a trans-
verse sectional view of the galley. Fig. 5
represents a vertical sectional elevation of the
machine. Fig. 6 represents a perspective
view of a single selecting-key, a single type-
forcer, the carriers for actuating the forcer,
the holding-down and releasing mechanism,
and the time-lock mechanism used in connec-
tion therewith, detached from the other parts.
Fig. 6* represents a side elevation of the cams
for operating the guard-plate. Fig. 7 repre-
sents a plan view of the key-board and the
arms for holding down and releasing the keys.
Fig. 8 represents a front elevation of the
space-holder, the justifying mechanism, and
the galley; Fig. 8% an enlarged view of the .
end of the composing-stick and the adjacent
parts of the galley. Fig. 9 represents a side
elevation of the space-holders and the galley.
Tigs. 10, 11, 12, and 13 represent views of va-
rious parts detached; Fig. 13?, a perspective
view of the T-shaped plate 1/ and automatic
gate s%; Figs. 14 to 19, inclusive, views of the
time-lock mechanism; Figs. 20 and 21, views
of a division-strip and spacing-bar; Figs. 22
and 23, an illustration of the action of the
type-driver in composing a word; Fig. 24, a
perspective view of the type-driver; Iig. 25,
an illustration of what might occur if the time-
lock were not employed to prevent an incom-
plete movement of the type-forcers; and Figs. -
26 and 26, views of the position of the forcer
relatively to the type-case and types.

To enable others skilled in the art to make
and use my invention, I will now proceed to
fully describe its construction and manner of
operation.

The operation of the machine may be gen-



erally described as follows: It is provided
with a series of selecting-keys, each having
its proper character inscribed thereon, and
each key adapted, when operated, to give its
corresponding type-forcer an initial movement
in a forward direction, by means of which it
is brought within the range of the movement
of a carrier, by which said forcer is moved
forward to force a type from the case into the
type-race or .composing-stick. The type-case
has each letter- type channel thereof con-
structed to be of a suitable width to accom-
modate its special line of types -therein, edge
against edge, so that when the lowermost type
is delivered into the race or composing-stick
by the forcer it lies in proper position for com-
- position—that is, upon its edge—and may be
“swept sidewise into its place in the line of
composition by the next forward movement of
the type-driver. An auxiliary time-lock is
employed in connection with other mechanism
for holding down and releasing the keys, by
means of -which - the latter, in the practical
~operation of the machine, are unlocked only
for an instant, at regular intervals ; but when
aunlocked the full depression of a key will ren-
der absolutely certain the setting of a type.
A guard-plate also is employed, by means of
which those forcers which have been given
‘their full initial movement by the full depres-
sion of the selecting-keys are not permitted to
slide backward again, but are held within the
range of the movement of the carrier, by the
operation of which they are carried farther
forward to force the type into the composing-
stick. Those forcers also which have not re-
ceived their full initial movement, but have
been only partially -or incompletely moved,
are returned to their normal position by the
operation of this gnard-plate.

An automatic gate also is employed, by
means of which the types forced into the race
are prevented from sliding backward out of
the race again, and are also suitably supported
when moved into the line of composition by
the type-driver. .All these parts work in har-
mony, so that any number of keys being fully
depressed each one will give-ts corresponding
type-forcer its full initial movement, so that
it will be brought within the range of the
movement of the carrier, and .be taken for-
ward to force the corresponding type from the
case into the race or composing - stick, the
whole-number so moved being swept into the
line of composition sidewise by a single move-

ment of the driver; but if any keys undesign-.
edly or aecidentally touched in the rapid ma--

nipulation of the key-board are not fully de-
pressed, at this time they will give to their cor-
responding foreers a partial initial movement
~ only, and consequently the said forcers will not

be moved forward within the range of the car-
rier ’s movement, but will be returned to their
normal position by the guard-plate.

The following terms are employed to desig-
nate the different parts of the type: The end
with the character on is the “face;” the end
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opposite thereto is the “foot;” the part on
which the manufacturer’s nick is placed, the
“upper edge;” opposite thereto, the “lower
edge” The two remaining parts are sides.
From edge to edge, the “height or gage;” from
sideto side, the “width;” and from face to foot,
the “length.” ‘

For convenience of description, the several
mechanisms will first be described under sep-
arate heads.

L. The frame-work.

A, Figs. 1, 3, and 5,

represents a base - plate, of any proper size

and suitable material, which is itself support-
ed in any proper manner. @ @ represent side
pieces or plates, of suitable form, as shown,
which are strongly secured to the base-plate,
in any proper manner. «! @' represent stand-
ards rising from the base-plate, which furnish
proper bearings for the main shaft D of the -
machine. «° represents a similar standard,
furnishing a bearing for one end of the aux-
iliary shatt, as shown, the other being sup-
ported in bearings in the side plates ¢ « above
referred to. a* a* Tigs. 1 and 2, represent
similar standards, furnishing bearings for the
reciprocating bar o* of the type-driver. af
Figs. 1, 3, and 9, represents a standard, of
suitable conformation, which is provided with
inclined bearing-surfaces af af, adapted to sup-
port the galley .

IL. The mechanism for selecting the forcers
Jor gjecting the desived types—Db b b b represent
a series of keys, of similar conformation, as
shown in Figs. 1 and 5, but varying in length,
which are constructed of any suitable size and
material, steel being preferred, and are jour-
naled upon the shaft bl, properly supported in
bearings in the side plates ¢ a. ? b* 1? b? rep-
resent buttons, having suitable characters in-
seribed thereon, which are removably or per-
manently attached to the front ends of the
keys b. b® represents a banking - plate, by
means of which the rear ends of these keys
are supported below in the same horizontal
plane. J*represents a projection, formed upon
the rear end of each key, which is provided
with an’ inclined bearing-surface, 0% adapted,
when operated, to bear against the lower end
of the corresponding type-forcer ¢, hereinaf-
ter described, and give it its initial movement,
as indicated in dotted lines, Fig. 10. 0%, Fig.
5, represents washers, located upon the shaft
b! between the keys, by means of which the
distance between adjacent keys is determined,
and each alsois made independent of the other,
so that any one of the keys may be moved
withount affecting in the least, by friction or oth-
erwise, those upon either side. These washers,
for convenience of removal, are made hooked-
shaped, as shown in Fig. 5, and are retained
in position by a clamping-bar, b7, provided

-with a projection, b4, adapted to rest in corre-

sponding recesses J° in the shanks of the
hooked-shaped washers, the construction be-
ing such, as clearly indicated in the drawing,
that, by simply fastening the bar in place, the
entire series of washers will be securely held.
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IIL. The type-forcers.—c ¢ ¢ ¢ represent the
type-forcers before referred to, constructed of
suitable material and proper size, and pro-
vided, above and below, with the transverse
flanges or lugs ¢! ¢?, as shown. Theseare sup-
ported in proper position by means of suita-
ble bearing-plates ¢® ¢*, Figs. 5 and 10, located
at their rear ends, and secured to the side
plates a a, and the plate L' and type-case base
2! located near their front ends, as shown.

¢ ¢", Figs. b, 10, and 12, represent division-
strlps, by means of Whlch the forcers are sep-
arated from each other, and their rear ends
held in proper position, the division-strips
themselves being properly held by the select-
ing-keys, between which they rest, as shown
in full lines, Fig. 3, and dotted lmes, Fig. 10.
The front ends of the forcers are held in proper
position by the division-strips of the type-case,
between which they project, as indicated in
Figs. 26 and 263,

By means of this construction the forcers
are held from moving in alateral direction,
but are adapted to slide readily when operated
in a longitudinal direction.

From the foregoing it will be understood
that when any one or more of the keys is se-
lected and moved by depressing the charac-
ter-buttons, the rear ends will, consequently,
rise and press forward, with the inclined bear-
ing-faces 0% the corresponding type-forcers,
the latter being adapted, as described, to move
in a longitudinal direction. It will be under-
stood, however, that the selecting-key does
not impart to the forcer its complete move-
ment for forcing the type out of the case into

- therace, but simply selects the same, and gives
it an initial movementfor the purpose of bring-
ing it within the range of the mechanism here-
inafter described, which is operated by power
independent of the operator, by means of
which said forcer is properly actuated to force
out the type.

IV. The independent mechanism for carrying
Jorward the selected forcer, and for returning the
same to its normal position.—D represents the
main shatt, supported by proper bearings in
the standards a! !, which is provided with
proper pulleys a® af, receiving power from any
suitable source. E, Figs. 1,2, 3, and ¥, repre-
sents an auxiliary shaft, arranged at right an-
gles to the shaft D, and receiving power there-
from by means of the miter-gear d d, Fig. 2,
as shown. E! E? Figs. 3, 5, and 6, represent
cam-disks, attached to shaft B, and adapted
to revolve therewith, which are united to-
gether by the intermediate connecting-bars
S/, Figs: 5 and 6, one of which may be pro-
vided with the plate or carrier /7, Figs. 5 and
6; but, if desired, the bar may itself be adapted
to act as a carrier, or other-suitable projecting
surface on the shaft may be employed for this
purpose. This carrier is adapted to carry

_ forward, in its revolution, such forcers as are
brought within the range of its movement by
the full depression of the selecting-key, as be-
fore described.

The peculiar conformation of the cams above
referred to will be described in connection
with the mechanism of the guard-plate here-
inafter described.

G, Fig. 3, represents.a pinion upon the end
of the shaft E, which communicates motion
therefrom by means of the intermediate idle-
wheel ¢ to the pinion ¢’ upon the shaft G,
which is supported in suitable bearings in the
side plates @ @, as shown. H H, Figs. 1, 5,
and 6, represent cam-shaped disks, of identi-
cal construction, secured to this shaft G/, and

-revolving therewith, which are united together

by the connecting-bars % &, one of which may
be provided with a carrier-plate, I/, or be it-
self adapted for a carrier, or the shaft be pro-
vided with otlier suitable projecting surface
for the desired purpose. This lower carrier is
so placed that, immediately after the upper
carrier has given a type-forecer the full de-
sired movement and has revolved away from
the upper lug, ¢, such lower carrier shall come
in contact with the lower lug, ¢%, as shown in
Fig. 5, and thereby return 'md leave said
forcer in its normal position, as shown in
Fig, 10.

The peculiar conformation of the cams H H
will be described in connection with the time-
lock mechanism.

V. The type-case—~I, Figs. 1, 3, and 5, rep-
resents a plate of suitable dimensions, which
is properly attached to the side plates '« @ .at
any desired angle, and provided below with
the base 2' and grooved flange ¢, as shown in
Fig. 5. J J, Figs. 5 and 20, represent division-
strips of suitable material and size, which are
provided below with the projecting tongue j',
adapted to rest in the groove of the flange ¢ of
the main plate, and above with the recess 77,
adapted to receive the flange Lk on the secur-
ing-plate K, as shown. L, Figs.5, 21,26, and
"6=L represents intermediate sp@mnor bars, lo-
cated between the division-strips, which may
be employed, if desired, to support the strips
and furnish a suitable surface for the feet of
the types, as shown. These are similar in
their construction to the division-strips, being
secured - in place in the same manner and by
the same means, but they are narrower, and
also less in length, having thislatter construc-
tion for the purpose of leaving space below for
the passage of the type- forcel By adjusting
these division-strips and spaeing-bars the case

may be adapted for different fonts or sizes of
types. These division-strips are so arranged
as to adapt the case for holding the types
placed therein edge against edge, the same be-
ing arranged with the upper edge, having the
manufacturer’s nick thereon, uppermost, as
shown, by means of which they are so pre-
sented to the forcers that, when acted apon by
them, they are dehvered into the race or com-
posm g-stick in proper position for composition.
J1J?% Figs.1and 3, represent side strips of suit-
able "material and size, by means of which the
division-strips are retained in place, the side
strips themselves being held in place by means
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of stops, those on one side being provided with
set-serews J% as shown in Fig. 1, by means of
which the whole series is securely clamped to-
gether. In practice, a proper weight is placed
upon the top of each line of types in the case,
for the purpose of securing their proper de-
scent as the lowermost types arve removed from
~ time to time. .

VL. The type-race or composing-stick.—LL,
Figs. 3, 5, 13, and 13%, represents a T-shaped
plate, the long arm of which is secured to the
* base-plate of the type-case, as shown in Fig.
11, but separated therefrom by an intervening
washer, 2% at each end, by means of which
proper space is left for the passage of the
type-forcer, Fig. 26 [ represents its upper
arm or projection, to which the upper parts
of the composing-stick are secured, the same
being provided with an opening or cut-away
portion in front of the type-case, as shown in
Fig. 13% to permit the passage of the 4ypes.
U represents its downward projection, to which
the lower members of the composing-stick are
secured, as shown. i, Figs. 1 and 5, repre-
sents the plate or bar forming the upper mem-
ber of the main portion of the composing-
stick, the same being provided with a right-
angled flange, m!, by means of which it is se-
cured to the upward projection I of the plate
LY, in front of the type-case, in such manner
that its lower surface is parallel with the up-
per edge of the lowermost types in the case.
n, I'ig. 5, represents a plate, forming the lower
member of the main portion of the composing-
stick; provided also witharight angled flange,
n!, by means ot which it is secured to the down-
ward projection ! of the plate L. These plates,
forming the upper and lower members of the
main portion of the race or composing-stick,
as shown in ¥ig. 1, may be adjusted to suit
different fouts of type, or to compensate for
wear; but when adjusted .to suit the type
-employed they remain in a fixed position, so
that the stick or race is adapted to bear
snugly upon the edges of the types forced
into the race by the type-forcer, and hold
the same securely until moved by the type-
driver. The upper member m also serves as
a retaining-plate, preventing more than one
type from being removed at one time from any
division of the type-case. =2, Figs. 1 and 13,
represents a plate fixed to the downward pro-
Jjection I! of the plate L, which forms the lower
member of that part of the type-race or com-
posing-stick which is extended to the left of
the type-case, as indicated in Fig. 1. #? Figs.
8 and 8% represents a triangular block secured
to the end of the plate, or which may form a
part of the same, the purpose of which will
be described hereinafter. m? Figs. 1, 8, and
13, represents a plate or bar attached to the
upward projection of the plate L!, which forms
the upper member of the type-race or compos-
ing-stick. This plate is adjustably secured,
for the purpose of adapting it to clamp and
release the line of type between it and the
lower member, as may be desired, the special

counstruction and manner of operation being
described in connection with the mechanism
for justifying the composed lines of type.

VIL The type-driver.—o, Figs. 1 and 2,
represents a crank-wheel, secured to one
end of the main shaft D, and adapted, by
means.of a connecting-rod, 0!, to give a recip-
rocating motion to the bar ¢% supported in
proper bearings, «* af, as shown. o® repre-
sents a suitable bar, attached at one end to
the bar 0% and supported in suitable bearings
0* o* upon the plate n’. 05, Figs. 1and 24, rep-
resents a right-angled plate, attached to the
bar 0%, which plateis provided with a project-
ing plate or lip, o, adapted to lie in the race,
and serve, when operated as a type-driver,
for collecting or composing the type before
driving them beyond the wall J* of the type-
case, as indicated in Figs. 22 and 23,

VILI. The mechanism for holding down and
releasing the keys, and the time- lock mech-
anism used n connection therewith.— H H
represent the cam-disks upon the shaft G/,
before referred to. The peculiar conformation
of these disks, in side elevation, is shown en-
larged in Tigs. 14, 16, 17, 18, and 19, in which
e represents the curved line inclosing the
smaller portion of the cam, the are of which
is completed in dotted lines, to indicate clear-
ly the form and extent of its projecting portion.
¢' represents the projecting portion, which, it
will be observed, is of equal width for the
greater portion of its length—that is, from the
point € to the point ¢*—and that from this
point it is extended by any easy curve to unite
at the point ¢* with -the line ¢, inclosing the
smaller portion of the cam, - The peculiar coii-
formation of the edge face of the cam is shown
in Fig. 15, the same being regular in its out-
line, excepting from the point 2* to the point
2, which portion is cut away to form a heli-
cal or shearing cam, as shown in Fig. 6, and
in dotted lines, I'ig. 16, which is adapted to
operate as will be hereinafter described. P
P, Tigs. 5, 6, 14, 16, &e., represent arms
of identical construction, journaled upon the
shaft 0', upon each side of the keys, and
united at their upper ends above the keys by
the transverse bar p, as shown in Fig. 7, the
same being extended also below the keys, and
united by a similar bar, p', for the purpose of
counterbalancing the parts. Xach of these
arms is provided with a projection, having a
curved upper face, p%, as shown, adapted to
farnish a proper bearing-surface for the cam-
disk H to revolve against. This mechanism
is adapted for controlling the selecting mech-
anism, by holding down and releasing the keys
at regular intervals.

The time-lock mechanism proper, used in
connection with the above, is constructed in
the following manner:

g, Figs. 1, 3, 5, 6, 15, and 16, &c., represents
a bolt adapted to slide longitudinally in proper
openings in the side plates a a, as shown, and
¢’ springs of suitable construction, which are
secured at one end to the side plates a @, and
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ab the other to the bolts, as shown, by which |

means they are adapted to press the bolts
(when the latter are released by the cam) in-
ward into such position as to rest upon the
arms P P, and prevent the same from being
elevated.

The operation of these parts is as follows:
The cam-disks H H revolve continuously over
the bearing-surface of the arms. During that
portion of their revolution when the projecting
portion ¢ of the disk from the point ¢® to the
point ¢ is passing over these arms they are
held in their depressed condition, and- conse-
quently the selecting-keys are also held by the
transverse bar p, and cannot, therefore, be
moved. During the remaining portion of the
revolution the smaller part e of the cam moves
over the projection p? of the arms P, and con-
sequently the latter may be moved,if not oth-
erwise held. - These cams are so timed in their
movement, of course, that the smaller portion
passes over the bearing-surface p? and thus
releases the keys at the proper time to har.
monize with the other movements of the ma-

_chine,
It wiil be seen, by inspecting the construc-

tion of the cam, that there must be a time in -

its revolution—that is, when the cam proper
z or beveled line ¢ ¢* is passing over the bear-
ing-surface p?, as shown in Fig. 14—that the
arms will neither be perfectly held nor per-
fectly released, so that, if a key be moved at
this time for the purpose of setting a type, a
partial or incomplete movement only will be
made, which will.either fail to give the forcer
sufficient initial movement to place its arm ¢!

before the carrier-plate, in consequence of-

which the type will not be set, or may place
it in such position as to be caught by the car:
rier-plate and broken, as indicated in Fig: 25.

To obviate this difficulty the auxiliary time-
lock is employed, which is adapted to further
limit the time in which the key may be de-
pressed, and to unlock the selecting mechanism
only at a time when a type may be set with ab-
solute certainty—that is, when the smaller por-
tion of the cam only is passing over the bear-
ing-surtace P?, so that a key may be fully de-
pressed, and the corresponding forcer be given
its full initial movement. .

The position of the parts when this unlock-
ing action takes place, and, consequently, a
key may be depressed, and a type be set with
absolute certainty, is shown .in Figs. 16 and
16%, in which the point ¢* of the projection e
of the disk is represented as passing over the
face of the bolt ¢, which has been sheared out
of contact with the arm P by the previous op-
eration of the shearing-cam, as indicated in
Figs. 15 and 162

It will be seen that the locking-bolt does not
hold down the arm at this time, nor does the
disk, because the projection of the latter has
passed beyond the bearing-face of the arm,
and, consequently, the same may be fully ele-

vated by the depression of a key. -If, how--

ever, a key is not depressed before the point

¢*.passes off from the face of the locking-bolt,
the latter will be no longer held, and will
spring inward and lock the arm, as repre-
sented in Figs. 17 and 174, so that no key can
be depressed until the next revolution of the
disk. If;-however, a key is depressed while
the point ¢? is crossing the face of the bolt,
and the arm consequently elevated, as repre-
sented in Figs, 18 and 18 the locking-bolt
will be still held in its ountward position by the
face of the arms, as represented in Fig. 18,
until this arm is depressed by the movement
of the cam proper Z, or beveled face ¢ ¢t of
the disk, as represented in Fig, 19. .

- From the foregoing it will be perceived that
when a key is permitted to be depressed, as
above described, it will remain in its depressed
condition, the rear ends being in the position
represented in dotted lines, Fig. 10, while the
cam makes a half-revolution, and then will be
raised and held in that position for an equal
length of time, or nearly so, before it can be
again depressed.

This peculiaractionisadvantageous, because,
first, the time of the downward and upward
movements are made equal, or nearly so, so
that the impulses of the keys, when operated
for setting the type, are uniform; and, second,
when the key is fully depressed it may remain
in that position, and support tlie forcer, which
has received its full initial movement in such
forward position until the guard-plate swings
down Dbehind it.

The foregoing description of the locking
mechanism is complete, as far as the practical
operation of the machine is concerned; but by
inspecting Fig. 19 it will be perceived that, if.
the time-lock be held in its outward position
after one or more keys have been depressed,
a partial or incomplete movement might be
made. by the accidental movement of another
key while the eam z, or beveled line ¢ ¢, is
crossing the bearing-surface of the arm.

This result, however, cannot oceur in prae-. .
tice, because the revolution of the disk'is so
rapid—being about three hundred and sixty
revolutions a minute—that, when one key has
been depressed, it is impossible to depress an-
other before the key previously depressed has
been returned to its normal position; but, even
if this be done, by running the machine slowly
and quickly moving a second key no harm will
result to the machine, nor will any type be set

by such accidental movement of the key, as

the key subsequently touched will only have an
incomplete movement, and consequently the
forcer started thereby will not be pushed with-
in the range of the carrier’s movement, but
will be returned to its normal position by the
guard-plate. ’ :

By means of this constraction, it will be un-
derstood, as before described, that the key can
only be depressed at regular intervals, and
that the time that it remains depressed is al-
ways precisely the same, so that the types may
be set by a succession of rapid but regular im-
pulses, the selecting mechanism - being un-
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locked, in the practical operation of the ma-
chine, only at the time, to insare, with abso-
Iute certzunty, the setting of the types, the
corresponding keys of which have been fully
depressed.

IX. The guard-plate mechanism.—R, Figs, 3
and 6,represents the shaft supported i m proper
bearmgs in the side plates @ a, and provided
with the dependent curved arms » ¥, having.
attached thereto the transverse guand -plate
R’. 1, Figs. 3, 6, and 6 represents a curved
arm ad)ustmbly attached to one end of the
shaft R, and extending in a downward direc-
tion, which is adapted, by means of a friction-
roller, to bear against ’the face of the cam E2,
and to receive from the projection I of the
latter a movement in an outward direction, by
means of which the shaft is partially rev olved
in ome direction, and the guard-plate, conse-
sequently, given a rearward movement. #°
represents a similar arm extending in an up-
ward direction, and bearing upon the face of
the cam E, as shown in I‘1gs 3, 6, and 6
which eam 1s the converse of the cwm 2, and
is cut away at the proper point to form a cam
of opposite character to .the cam K. By
means of these two cams, and the bearing-
arms described, the guard-plate receives a re-
ciprocating or osclllatmg movement, which is
properly timed to harmonize with the other
movements of the machine, and by means of
which it is adapted to move in a rearward di-
rection as the carrier approaches it for the pur-
pose of returning any forcers which may have
received only a partial initial movement to
their normal position, and to move forward
again immediately atter the passage of the
carrier to be in proper position for the next
rearward movement. The guard-plate is also
80 adjusted relatively to the forcers that when
they have received their full initial movement
it will, in swinging downward on the arc of
the clrcle shown in dotted lines in Figs. 5 and
10, move in behind them and secure them
against a backward movement when the rear
end of the selecting-key is withdrawn by the

depression of the arm. This action of the’

guard-plate is made in harmony with the se-
lecting mechanism, the time-lock, and the
carrier, so that when a key is depressed the
corresponding type-forcer will be held in its
forward position by the rear end of the key,
as shown in dotted lines, I'ig. 10, until the
guard-plate swings behind it, and the guard-
plate in turn will hold the said forcer in such
position until it is taken forward by the car-
rier to eject the type.

X.
represents a shaft secured in bearings attached
to the plates n!, as shown, which shaft is pro-
vided with a erank, s', as shown. s® repre-

sents a connecting- rod uniting the crank s!
_to the disk §° upon the outer edge of the
" shaft G.

By means of this construction it will be un-
derstood that by the revolution of the shaft
G’ the shaft s receives & rocking movement.

The automatic gate.—s, Figs. 1 and 5,

§* st represent arms secured at one end to
the shaft s, with their otlier ends projecting
through the elongated slots s° in the gate s°.
This gate s® consists of a suitable metal strip
provided at each end with projections s7, as
shown in Fig. 138, and adapted to slide in the
recess of the plate I}, as shown.

It will be understood that by means of this
construction the gate is adapted to rise be-
hind the types after they have been forced
into the race, for the purpose of preventing
them from moving backward out of the race
again, it remaining stationary in this position
during that period in which the type-driver is
composing the types and placing them in the
line of composition, this stationary condition
resulting from the movement of the arms in
the elongated slots, which of course produces
no motion.

After the types have been delivered by the
driver the gate is moved in a downward di-
rection, and caused to remain stationary in
that position for the reason before stated, in
order to permit other types lo be ejected into
the race.

XI. Thejustifying mechanism.—m? represents
the plate before referred to as adjustably at-
tached to the upper projection of the plate L2,
as shown in Figs. 1, 8, and 13. m?® m! repre-
sent elongated slots ‘and screws or pins, by
means of which it is secured to the npper pro-
jection I of the plate L!, as shown. m® repre-
sents a shaft supported in proper bearings at-
tached to the plate m? which is provided with
two or more dividers, m® mS, located at reg-
ular distances apart, but secured in different
horizontal planes, as shown in Fig. 13. This
is also provided with a handle, ", having a
rearward-projecting catch, m? as shown. m®
represents a spring-plate rigidly secured at
one edge to the upper edge of the upper pro-
jection I of the plate I' in such manner that
an intervening space, 2%, is left between it and
the upper edge of the plate m? which space is
adapted to receive the catch m?® of the handle
or lever m'.

From this deseription it w111 be readily un-
derstood that when the handle is moved into
its backward position, as indicated in dotted
lines, Fig. 13, the pressure of the spring-
plate will consequently depress the handle,
and also the loose plate to which it is attached,
and therefore that the line of types resting
upon the lower member of the composing-
stick will be securely clamped. When this
handle, however, is drawn forward the plate
is mot forcibly depressed, but simply rests
with its own weight upon the line of type,
and the latter may be 1eadlly moved in any
desired direction.

The dividers m® mf being located in differ-
ent horizontal planes it follows that when de-
pressed their points will enter the line of type
in the composing-stick below them success-
ively, so that the first may be depressed suf-
ficiently to hold the end of the line, while the
second rests upon the top of the line, and in-
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dicates where the first division of types should
end. When the proper division .of the types
hasbeen made at ornearthis pointthe handle is
further depressed, whereby the second divider
is caused to enter the line and to form, with the
first divider, walls, against which the type con-

tained betw! een them may be justified. This
same result, of course, may be accomplished
with each succeeding divider. These dividers
are adjustable longitudinally upon the shaft
in any proper manner for the purpose of adapt-
ing them to indicate divisions of any desired
length.

XIL The galley.—u, Figs. 4, 8, and 9, repre-
sents the main plate, prOVIded upon 1ts rear
side with a bloek, having the projecting bev-
cled-edged flange ul adapted to hook over the
plate ¢” upon the standard @°,which has a cor-
responding edge, as shown. It is further p1o
vided upon one side with a fixed plate, «* at-
tached thereto at right angles, and having the
horizontal recess %%, Fig. 8%, and inclined face
«*, the latter being adapted when the gqllev
is in place, to make a close connectlou or joint
with the block #° upon the lower member n?
of the composing-stick.. It may also be pro-
vided, if desired, with a vertical groove, u?
Fig. 4, adapted to guide the supportlno plate
v in its movement. S represents a loose side
piece, adapted in any proper manner for ad-
justment to receive a -column of any desired
width. @ represents a plate, provided with a
right-angled lange, v*,and projection +? adapt-
ed to slide in a guiding-groove, v, of the gal-
ley, and also with a set-serew, v°, by means of
which the plate v is held in any desired posi-
tion, sald plate also being provided with the
horizontal slot v%, as shown. ¢, Fig. 8, repre-
sents a supporting-block, securely attached to
the inner facs of the plate v, which may be so
fitted, if desired, as to guide the plate in its
vertical movement, instead of employing the
projection v® and groove %’ above referred to.
w! represents a similar block, which is loosely
attached to the plate v, and by means of the
thumb-serew? is thus adapted for adjustment
in the horizontal slot +*, as shown. ? repre-
sents a head-line strip, of any suitable length
and thickness, whichis supported by the blocks
w w!, as shown. a represents a follower-
block or forcer, adapted in length to the width
of the column, and supported by the spring-
plate %, loosely but securely held upon the
upper ends of the galley-sides, as shown. a?
a* represent set-screws, projecting from the
upper side of the follower-block %, and bearing
against the under side of the spring-plate x1
as shown, by means of which the relativ e
movement of the follower-block, after it has
been depressed, is determined and made uni-
form, so thaf, When the block is in its normal
pos1t10n, its lower surface will always coincide
accurately with the upper member of the com-
posing-stick, and furnish a proper bearing-sur-
face for the line of types moved into the gal-
ley. «* represents a lever, pivoted at one end
to the adjustable side of the galley, which is

Jower #, as indicated in Fig. 8.

adapted, when. operated, to depress the fol-
) a® represents
a screw, adapted for vertical adjustment, by
means of which the downward movement of
the lever is determined, and, consequently,
also the movement of the follower-block x, and
also the distance that the typeis depressed in
the galley when the leveris operated. afrep-
resents a spring-stop, attached to the plate
upon the standard, by means of which the gal-
ley is held in position when in use. By de-
pressing this stop the galley may be readily
removed, when desired.

XIIL The space-holder.—y vy, Figs. 1, 8and
9, represent space-holders adapted to hold the
spaces, quadrats, and hyphens usually re-
quired for spacing and justifying lines. These
are preferably placed, for convenience, adjoin-
ing and parallel to the outer wall of the type-
case, about three-fourths of an inch apart,
and having the same inclination as the type-
case and copy-holder. These are each prefer-
ably formed of two strips of metal, and an in-
termediate spacing-bar, of suitable width,the
whole being securely fastened together, so as
toform achannelsufficiently deep for the recep-
tion of the spaces, quadrats, and types which
are placed therein, oneon top of the other,
with their nicked edges uppermost. ¥, Fig.
9, represents a gage, provided with a recess,
¥?, which is attached to the side strips of the
channel, and so arranged relatively to the base
of the holder, that sufficient space is left be-
tween them for the passage of but a single
space, type, or quadrat at the same time.

It is evident, from the shape, construction,
and position of the channels and gage just
deseribed, that if the operator place his thumb
and forefinger upon the sides of the holder at
the open space he can readily withdraw one
of the desired spaces, without being able to
remove more than one at a time.

This operation also draws out the next Iow
est space until it enters the recess of the gage,
in which position, however, it is held unt.il the
first is removed, when it falls into proper po-
sition for removal the next time.

The foregoing description has related to
the separate mechanisms of the machine, and
their operation. I will now proceed to de-
seribe the harmonious action of the several
parts in their joint operation.

The main shaft is given a rapid continuouns
revolution from any suitable source, and, by
means of it, the other moving parts are caused
to operave continuously, as hereinbefore de-
geribed in detail. It being desired to set type,
one, two, or more character- buttons, of the
keys selected by the operator, are depl essed.
This action, in consequence ot the rapidity of
the movement of the machine, as before de-
scribed, is permitted almost at any instant,
but still only at the time when the anxiliary
time-lock has unlocked the selecting mechan-
ism, and when the setting of a type is ren-
dered absolutely certain. By the depression
of the buttons the rear ends of the keys are
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elevated, and the corresponding type-forcers
are given their full initial movement. This
movement, in consequence of the operation of
the time-lock, is so given that the forcers are
brought within range of the continuously-mov-
ing carrier in ample time to be carried forward
by it, the forcers being held in their proper
position, first by the rear ends of the select-
ing-keys, and then by the guard-plate, which
swings in behind them betfore the selecting-
keys are entirely removed, the guard-plate, in
its turn, retaining them in place until they are
taken from it by the carrier. The forcers, be-
ing moved forward by the carrier until it re-
volves away from them, are thus given a lon-
gitudinal movement sufficiently great to force
their respective types completelyinto the race.
Behind these types thus injected into the race
rises the automatic gate, which effectually pre-
vents any rearward movement upon their part,
and furnishes a proper bearing for the support

of their feet as they are swept upon their
edges sidewise into the line of composition by
the type-driver.

The movement of the type-driver is in har-
mony with that of the other parts, so that it
does not advance in its forward movement
for the purpose of composing the type until
they are completely forced into the race, and,
after performing this office, and placing them
in the line of composition, it moves backward
out of the way to permit other type to be pre-
sented, as before.

After the forcer has completed its move-
ment, as before described, it is returned to its
normal position by the operation of the lower
carrier before the complete revolution of the
machine, so that the same selecting-keys and
forcers may be used suceessively, if desired.

It a key is undesignedly or accidentally
moved in the rapid wmanipulation of the keys
and -only partially depressed, the correspond-
ing forcer will receive but an incomplete ini-
tial movement, and consequently will not pass
beyond the line of the movement of the
guard-plate, but will be inevitably returned
to its normal position without setting a type.

The relative movement of the cam for de-
pressing the arms and consequently the rear
ends of the keys, and that of the guard-plate
which returns the incompletely-moved forcers
to their normal position, is such that the rear
ends of the keys are withdrawn from their
raised position slightly in advanceof the back-
ward movementof the forcers, by which means
the parts are separated, and the forcers are
free to move without coming in contact with
said keys.

Some of the advantages of the deseribed
construction are as follows: The construction
of the machine is such that all the movements
given to the types are positive in their char-
acter, the same not being permitted to fall or
slide by their own weight. The types are

1moved the shortest distance possible, each be-
ing forced out of the case into the race the
distance of the type’s length, or a trifle more,

and then -moved upon their edges in a side-
wise direction a trifle beyond the outer wall
of the type-case, never requiring to be turned
in any way, but appeariug almost instanta-
neously before the eye of the operator in the
line of composition. '

The parts are so constructed, also, that the
movements of the machine may be made with
great rapidity, and still it will be absolutely
certain in its results. By means of the later-
ally -adjustable division-strips the laterally--
adjustable keys, the adjustable race, and the
removable buttons, the machine may be readily
changed, if desired, to suit- different fonts or
sizes of types, or to permit changes in the
relative position of the letters.

The employment of rotary carriers is desir-
able, because their movements are continuous,
and they may be run at a high rate of speed
without danger of injury to themselves or the
machine, a result impossible when a recipro-
cating carrier is employed.

.This machine having only one key-board,
one type-case, one type-race or composing-
stick, and one type-driver, is adapted to place

a number of letters into the line of composi-

tion, at each impulse of the machine, as rap-
idly, correctly, and certainly as one, so that
by a judicions arrangement of the key-board,
having proper regard to the derivative char-
acter of our language and the relative value
of the combinations of letters, a large number
of prefixes, roots, and terminals in constant
and frequent use, may be each set as rveadily
as a single letter. _

‘When it is understood that the setting of
a single letter is performed much more rapidly
than it can be done by hand manipulation this
capacity of the machine to set combinations
of letters will be appreciated. An illustra-
tion of this action is given in Figs. 7, 22, and
23, in which the word ¢“them?” is represented
as composed or set ati a single impulse.

In the foregoing specitication I have de-
seribed minutely the construction of my ma-
chine, but do not wish to be understood, there-
fore, that I limit myself to the special construc-
tion shown and described, as many modifica-
tions can readily be made without departing
from the spirit of my invention.

Having thus fully described my invention,
what I claim as mew, and desire to' secure
by Letters Patent, is—

1. The combination of a type-case adapted
to support the types edge upon edge, a type-
forcer actuated by a power independent of the
selecting-keys, and a type receiving and sup-
porting device, said devices being so combined
and arranged that the type shall be sustained
in the position of composition throughout all
of their movements, substantially as described.

2. A selecting-key accomplishing the initial
movement of the type-forcer, an independent
mechanism for actuating the forcer to deliver
the type, a type-case supporting -the types
edge upon edge, a type-receiving race of a
width equal to the gage of the type, whereby
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each 'differing character or type is perfectly
supported, and a driver to gather or compose
and deliver the types, said mechanisms being
adapted to support and operate upon the
types, so as to preserve the position of compo-
sition during all of their movements, substan-
tially as described. ‘

3. The combination of type-forcers actuated
by power independent of ‘the motion of the
selecting -keys, a- type-case supporting the
types edge upon edge, and an open-faced race
equal to the gage of the font, whereby the po-
sition of composition is preserved, and the
types are projected within the vision of the
operator, substantially as described.

4. The combination of the type-forcers actu-
ated by a power independent of the motion of
the selecting-keys, a type-case supporting the
types edge upon edge, a type race or conduit
adapted to the gage of the font, and a driver
or plunger for gathering and delivering the
types into the line of composition, the correla-
tion and operation of the parts being such
that the types preserve the position of compo-
sition during all their movements, substan-
tially as described.

5. A compound time-lock for controlling the
movements of the selecting - keys, viz., one
mechanism which shall successively lock and
unlock the keys, which unlocked eondition is
limited in duration by a second mechanism,
which also locks the keys when none are de-
pressed at the setting moment, or that time
when the keys are unlocked, so as to be de-
pressed, substantially as described. _

6. The combination of the compound time-
lock for controlling the movements of the se-
lecting-keys, as described, with the forcer, the
independent power mechanism,and the guard-
plate, substantially as described.

7. An auxiliary type-forcer-retracting mech-
anism or guard-plate, acting independently of
the main forcer-retracting mechanism, where-
by a forcer partially, accidentally, improperly,
or inefficiently started in its initial movement
is returned to its normal position, substan-
tially as described.

8. The combination of the auxiliary type-
forcer - retracting mechanism or guard-plate
with the type-forcer-actuating mechanism, such
mechanisms being so actuated, related, and
timed as to suceessively return such forcers
as have received an incomplete initial move-
ment, and actuate such as have received their
full initial movement, substantially as de-
seribed. ‘

9. In combination with the forcer and inde-
pendent power mechanism for moving the
forcer, a - guard-plate, adapted to retain the

forcer in its forward initial position until it is”

moved by its actuating mechanism, substan-
tially as described.

10. A continuously-revolving actuating de-
vice, adapted to give the forcer, projected
within the range of .its movement by the se-
lecting mechanism, its farther forward or com-
plete movement, for the purpose of delivering

| the type into the race, substantially as de-

scribed. L

11. A continuously-revolving type-forcer-re-
tracting mechanism, adapted to return a type-
forcer to its normal -position, substantially as
described.

12. The combination of the type-forcer-actu-
ating mechanism, with the type-forcer-retract-
ing mechanism, and the intermediate type-
forcer, the said mechanisms being adapted to
give the forcer its forward and backward move-
ment, substantially as described.

13. A rotating type-forcer mechanism, the

cams of which bear upon and successively lock -

and unlock-the mechanism which operates the
gjectors; substantially as described.

14. The combination of the key-controlling
arms P, having faces coinciding -with, and
bearing directly upon, their actuating-cams
and front or rear ends, carrying a transverse
bar, adapted fo bear directly upon the keys,
substantially as described.

15. The combination of the cams H, the
spring-bolts ¢, the arms P, having the trans-
verse holding-bar p, and the selecting-keys b,
substantially as described.

16. Thetype-case,constructed withlaterally-
adjustable division-strips, in combination with
the laterally-adjustable keys, substantially as
described. ‘ ’

17. In a type-setting machine, the combina-
tion of the series of finger-keys and the inter-

mediate fixed washers of hook-shaped form,

the latter being adapted to prevent one key
from being moved by friction with another,
and also to be readily removed when desired,
substantially as described.

18. The combination of the selecting-keys,
the hooked-shaped washers 5%, and the clamp-
ing-bar 07, substantially as deseribed.

19. The type-ejector and automatic gate, so
combined for conjoint co-operation as to de-
liver a type into the race and confine it there
during its delivery into the composing-stick
by the type-driver, substantially as described.

20. In combination with the type-race, the
automatic gate, adapted to operate substan-
tially as-described, for the purpose set forth.

21. Two or more dividers, adjustable longi-
tudinally, and located in different horizontal
planes, being adapted to enter successively
the line of type and “break” it.into lines of
any desired length, substantially as described.

-22. A type- conduit, consisting of upper
and.- lower supporting-plates, which conduit
is divided into two sections, the plates of -one
constituting the typereceiving race, and be-
ing made adjustable in fixed positionsto adapt
it to different fonts of type, and the plates of
the other coustituting the justifying portion,
being adjustable to ‘suit the conditions. re-
quired during both composition and. justifica-
tion, substantially as described.

23. The justifying-section of the composing-
stick, consisting of the fixed bed-plate and the
loose vertically-moving upper plate, the latter
gravitating to slightly press the line of type
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while under justification, substantially as de-
scribed.

24. The combination of the fixed plate and
vertically -reciprocating upper plate of the
- ecomposing-stick, with a suitable locking mech-
anism whereby the opening in the composing-
slick is fixedly adjusted during the operation
of composing the type, as described.

25. A space-holder provided with asupport-
ing-ledge and a gage-plate to prevent the pas-
sage of more than one space at a time, so com-
bined with its supporting frame or bed as to
permit the fingers to grasp a space on its op-
. posite sides in the act of removing it from its

" bolder, substantially as described.

26. A galley carrying a follower-block, side
stick, and head-block, with means for their
actuation and adjustment, and which also has
an opening through one side plate which co-
incides and communicates with the type-race,
the construction being such as to render the

galley removable without displacing the cor-
relation of any of the devices it carries.

27. The combination of the follower-block
x, the supporting-spring #!, and the adjustable
supporting-screws #? 2°, whereby the upward
movement of the block is determined, sub-
stantially- as described.

28. A type-case having a flanged bottom
ledge, 4, and a flanged clamping-bar, &, upon
which the recessed division-strips L are later-
ally adjustable, said strips being adapted to
support at suitable distances apart the case-

-plates J,. forming the type-channel, substan-

tially as described.

29, The bed or frame I, laterally-moving
division-strips L, case-plates J, and adjusting-
serews J°% combined and arranged as de-
seribed. :

Witnesses: JAMES W, PAIGE.

DexTER REYNOLDS,
D. L. JOANSTON.




