5 Sheefs—-Sheet 1.
H. W. ALDEN & W. MACKAY.

Type Setting and Distributing Machine.
No. 52,254. | Patented Jan. 23, 1866,

0000000 J|-—-N
1 0000000
0000000
| ooooo0ooO
AR 0000000
L 0000000
N 0000000
‘o00Qo0O0
0000000
0000000
0000000
0000000
0000000
| oooooooO
! ocooooooO

00000060
! coooooo
I coooooo
I oooooo0o
! oooocooo0

0000000

72z ErRéer~
" AR ey
%@%@yﬁ 2Z%%&&7
Hiee eeroti- é%%kmm%&
] /23 L%('(zi/n.’ @3/




| 5 Sheets—Sheet 2.
H. W. ALDEN & W. MACKAY. '

Type Setting and Distributing Machine.
No. 52,254, Patented Jan, 23, 1866.

.

/’(’_// 3.

Ly s,

A
TTTWWTTTI"?‘({TTIT{T"T‘?'I’I'WTTTTF

\\\({\\R\\\\ N

RN EIRRRRY

mo

et
i

Pera

Ve 220075

o]

e = wolbagy
B lliues,

Dilnesses.
% (Zw&/;r,

% %uﬂn




5 Sheets—Sheet 3.
H. W. ALDEN & W. MACKAY.

Type Setting and Distributfng Machine.
No. 92,254, | Patented Jan. 23, 1866.

Lig- 4,
| .
K3 oz Al
o %
A C"u.?(%‘. f
i ; . :a. 2
!\ = |
= : S i
s I
3] ] I
|
@
- “
;.“"f Vi
€
Lfig: 8
Loy 7. %
7\ 2 E
| €
N - - e g
U
£
S Z Wit
f| v ‘X
) u’ I'a W% 0.
I A S - Lreyernlyr-
Tilzesses. S S

e QM. N2’ 5 =




5 Sheets—Sheet 4.
H W. ALDEN- & W. MACKAY.

Type Setting and Distributing Machine.
No. 52,254. Patented Jan. 23, 1866.

R N R R R R RN,

%z
7 Al

()

vl

"I
=1,
Pep——

o

a|uin
HOH

SNRSE

JeLesses
s~
Y T

THE NORRIS PETERS CQ., PHQTO-LITHO., WASHINGTON, D. C.




_ 5 Sheets—Sheet 5.
H. W. ALDEN & W. MACKAY.

Type Setting and Distributing Machine.
No. 52,254. Patented' Jan. 23, 1866.

Py 23.
oy

CHrEra
Ll
UL

—_——
S

N

7

S

N
NN

2z

=

NN
PR

N

7
.‘ \\
N

E G2
2

SN

=
=

3¥00H00 8 On

D |
2

AR

tvernliozs.

o
v

THE NORAIS PETERS CO., PHOTC-LITHO., WASHINGTON, D, C.



f—

UNITED STATES

PaTENT OFFICE.

H. W. ALDEN AND W. MACKAY, OF NEW YORK, N. Y.

MACHINE FOR SETTING AND DISTRIBUTING PRINTING-TYPES.

Speciﬁcation forming part of Letters Patent No, 52,254, dated January 23, 1866.

To all whom it may concern:

Be it known that we, HENRY W. ALDEN and
WiILLIAM MACKAY, of the city, county, and
State of New York, have invented a new and
useful Improvement in Machinery for Setting
and Distribating Type; and we do hereby de-
clare that the following is a full, clear, and
exact description thereof, which will enable
others skilled in the art to make and use the
same, reference being had to the accompany-
ing drawings, forming part of this specifica-
tion, in which— :

Figure 1 represents a plan or top view of a
machine constructed according to this inven-
tion. Fig. 2 is a transverse vertical section
of the same, taken in the plane indicated by
the line A B, Fig. 1, and looking in the direc-
tion of the arrow opposite to said line. Fig.
3 is a longitndinal vertical section of the
same, the line C D, Fig. 1, indicating the
plane of section, and looking in the direction
of the arrow opposite to that line. Fig. 4 is
a horizontal section of the same, showing the
mechanism below the table or bed-plate. Fig.
5 is a transverse vertical section of the Same,
the line E F, Fig. 1, indicating the plane of
section, and looking in the direction of the
arrow opposite to that line. Fig. 6 is a simi-
lar section, taken in the plane indicated by
the line G H, and looking in the direction of
the arrow opposite to that line. Figs. 7 and
8 are partial transverse vertical sections of
the same, taken in the plane indicated by the
line G* H* Fig. 5, and looking in the direc-
tion of the arrow opposite to that line, show-
ing the parts in two different positions. The
remaining figures are all of parts in detail
on a larger scale than the previous figures,
and they are fully veferred to in their appro-
priate places.

Similar letters of reference indicate like
parts in all the figures.

This invention relates to certain improve-
ments on a machine forsetting and distribut-
ing type which is partly automatical in its
operations and partly operated by the action
of an attendant. The purely automatical
part lies in the type-distributing mechanism,
while the setting of the type is governed by
the attendant. Both setting and distributing
may be going on at the same time, or sepa-
rately. :

Themachine consists, principally, of a type-

carrying wheel supported in a horizontal posi-
tion above a suitable bed-plate or table, a plan
view of which is semicircular, or rather of a
horseshoe form. Around the circular parst of
the table are arranged the type-cases. These
cousist of a series of narrow channels of the
widsh of a type and pointing toward the cen-
ter of the type-carrying wheel, the inner ends
of the channels terminating near the circum-
ference of said wheel. These type-cases em-
brace about two-thirdsof the bed-plate. The
square part of the bed-plate furms a table
upon which stands the mechanism for distrib-
uting and composing in conneciion with the
type-carrying wheel, the right-iand half of
said table being oceupied by the former and
the left by the latter.

Upon the extreme left of the bed-plate rests
the galley, wherein the type, as fast as set up
into lines, 1s formed into column. Next tothis
galley, and extending to the center of the ta-
ble, is a series of keys consisting of buttons
the shanks of which pass vertically through
the table, and actuate a series of levers lead-
ing to the inside of the carrying-wheel, where
they effect the set of the indicator by which
the proper type is taken from its case and
brought round to thesetting-table, where it is
deposited in a channel and fed along toward
the galley,to be formed intocolumn. On the
opposite side of the table is another galley or
bed to hold the column of dead matter or
type to be distributed. - At the head of this
galley is a channel which terminates at about
the center of the table,near to the periphery
of the carrying-wheel, and in a tangential po-
sition to the same. By the operation of snit-
able mechanism, as a line of type is taken off
the column, that line is forced along the chan-
nel toward the carrying-wheel, so that as the
type is pushed off and distributed the column
is fed up and another line is taken off, and so
on, until the wholeis distributed into the cases.
The manner in which the type is distributed,
so that the proper case it is to go into can be
indicated, is effected by a system of nicks upon
the shanks of the type itself, whereby, before
leavingthe channeland being taken up by the
conveyeron the carrying-wheel, certain parts
are set in a given position, which indicates
the proper case into which the type is to be
deposited, so that the wheel holds on to the
type until by its revolution said type arrives
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oppositethe mouthof the appropriate channel
of the set of cases first mentioned, when it is
deposited therein,thetype maintainingalways
its erect position.

Secured to the carrying-wheel are two sets
of conveyers, one set being for distributing
and one for setting. These are plates so con-
structed and fixed to the carrying-wheel that
while the latter has a constant and unvarying
motion the former may be permitted to stop
for a period, and then go on with the wheel,
and also to overtake and resume the former
position. On each conveyerisaspring to gripe
the type, and also certain parts which effect
the opening and closing of the same, together
with means for thrusting the type out of the
conveyer. The times for opening and closing
the spring and for thrusting the type out are
governed by two sets of mechanism. In the
case of distributing this is accomplished auto-
matically, and is determined, as before re-
marked, by the nicks on the type; but in set-
ting it is governed according to the will of the
compositor who plays upon the keys. These
conveyers are arranged around the carrying-
wheel alternately—:. e., first a setting-con-
veyer, and next a distributing-conveyer, d&ec.
There wmay be eighteen, more or less, of each
kind to the wheel. These couveyers, when
the machine is both composing and distribut-
ing, stop once or twice at each revolution of
the carrying-wheel, as follows: The distribut-
ing-conveyer always stops at the end of the
channelleading from the column of type being
distributed, and, having taken a type, stops
again at the proper channel in the case for
that letter, provided it carries.a regular type

_and the casesaid type is to go into isnot full.
The setting-conveyersstop at the channel in-
dicated by the compositor through the keys,
and they may be made to stop again to deposit
their types at the mouth of the channel lead-
ing to its column or the galley; or said chan-
nel may be so arranged that the conveyers de-
posittheir types without stopping. This ma-
chine hasalso the peculiar characteristic that
the compositor can compose ahead or faster
than the type isdelivered by the wheel. There
is a twofold object for this. One is that the
carrying-wheel shall have a constant and un-
varying motion, without regard to any exact-
ness of time in the compositor’s playing of the
keys; second, by being able to compose ahead
he is relieved from so constant attention to
the copy, and may have intervals of time to
look occasionally to see to the correct working
of the distributing part, as also to justify his
lines and set the same into ecolumn upon the
galley, besides affording a certain amount of
physiealrelief. Thecontinuous revolution of
the carrying-wheel is therefore effected by an
independent power of suitable character, and
the speed of the same is to be such as to allow
of the necessary time for the conveyers to op-
erate.

The improvements which form the subject-

matter of this present invention consist in

giving to the conveyers a direct motion in the
direction of the indicator-points upon them,
and in order to effect this purpose said con-
veyers are hinged to alink which allows them
to swing back and forth in a radial direetion.
Each conveyer is also combined with a lever,
which, by coming in contact with a suitable
stud, causes the same, after it has been ar-
rested, to overtake and reassume its original
position in the carrier-wheel, and by subject-
ing the conveyer to the action of a spring ap-
plied in combination with the aforesaid lever
the backward motion of the sameis produced.
Sectional flanges applied to the carrier-wheel
prevent the conveyers, after the same have
advanced, from receding before the operation
of depositing or receiving a type has been ac-
complished. The excavated ring, which al-
lows the conveyers to {all in at the proper
moment, is placed on the outside of the con-
veyers, instead of on their inside, as before,
and a portion of the same is taken off and re-
placed by asimple rail, whereby the construc-
tion of the machine is considerably simplified
and its cost reduced.

The cases which receive the type from the
distributing-conveyers or deliver them to the
setting-conveyers are provided with pushers
which are secured to an endless cord, and this
cord is provided with two projections that act
on a tilting elbow-lever when the case is full
or empty, and bring the same in such a posi-
tion that by its action on suitable spring-stops
the distributing-conveyers are prevented from
stopping before a full case and the setting-
conveyers before an empty case.

Suitable cams secured to the under surface
of the carrier-wheel govern the motion of the
levers, which, in the setting-conveyers, pro-
duce an action on the pushers in the type-
cases, and which, in the distributing-convey-
ers, act on the pushers which throw the type
held in said conveyers out into the type-cases.

The conveyers are provided with suitable
griper-springs and suitable stops on the car-
rier-wheel or under the mouth of the type-
channel keep those springs open in the proper
position to receive the type. The setting-con-
veyers, on delivering their type to the channel
leading to the galley, do not stop, thetype be-
ing received in a revolving receiver, the cir-
cumferential velocity of which is equal to that
of the carrier-wheel, and which is so arranged
as to be able to receive any type which is pre-
sented by one of the conveyers. A similar
revolving receiver may be arranged at the
head of the channel or cup, intended to receive
from the distributing-conveyers such types or
characters for which no case is provided, or
which do not find room in their appropriate
cases.

The type, before being received by the dis-
tributing-conveyers, are pressed against a se-
ries of type-levers, and by the nicks in the
type a set is given to said type-levers, which
is transmitted by other devices to the indica-
tors, and thereby a set is given to the indica~
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tor- points of said distributing - conveyers,
which enables them to stop opposite the ap-
propriate type-case. A sliding stop, which
acts in conjunction with the type-levers, is so
arranged that it opens the type-channel just
far enough to let out one type, and a hinged
apron, applied in combination with this slid-
ing stop, 1s brought into action when a thin
space or any other type having no nick pre-
sents itself.

. The set of the indicator-peints of the set-
ting-conveyers is produced by a series of mov-
able inclined planes with suitable lips or pro-
jections, and these inclined planes act on the
inside of the conveyers, whereas the set of
the indicator-points of the distributing-con-
veyers is produced on the outside. ’

This machine may be properly set forth un-
der three general heads or divisions—viz.,
first, the mechanism for conveying the type
to and from the type-cases and composing
and distributing tables,inciuding the arrange-
ment of . the type-cases; second, the mechan-
ism for distributing the type in connection
with the aforesaid means; third, the mechan-
ism forsetting the type inconnection with the
first-named means.

The type is carried from one place to an-
other by a wheel kept in constant rotation by
some suitable power independent of the at-
tendant upon the!machine. This wheel, J,is
supported in a horizontal position above a
suitable bed-plate or table, a plan view of
which is semicircular, or rather of a horse-
shoe form, as seen in Fig. 1. Around the cir-
cular part of the table are arranged the type-
cases K, being a series of narrow channels,
each of the width of a type, and pointing to-
ward the center of the type-carrying wheel,
the inner ends of the channels terminating
near the circumference of said wheel. These
type-cases embrace about two-thirds of the
bed-plate. The square part of the bed-plate
forms a table upon which stands the mech-
anism fordistributing and composing, in con-
nection with the type-ecarrying wheel, the
right-hand half of said table being occupied
by the former and the lefthand by the latter.
Upon the extremeleft is the galley M, where-
in the type, as fast as set up into lines, is
formed into columns, immediately adjoining
which is a series of keys, L, consisting of but-
tons the shanks of which pass vertically
through the table and actuate a series of le-
vers and wires leading to the inside of the
carrying-wheel, where they effect the set of
the indicators, by which the proper type is
taken from its case and brought round to the
setting-table, where it is deposited in a chan-
nel, f, and fed along toward the galley to be
formed into column. On the opposite or
right-hand side of the table is another galley
or bed, W, to hold the column of dead mat-
ter or type to be distributed. At the head
of this galleyisa channel, a, which terminates
at about the center of the table and near to
the periphery of the carrying-wheel, and in a

tangential position to the same. By the oper-
ation of suitable mechanism each line, on be-
ing taken off the column, is forced along the
channel toward the carrying-wheel, so that as
the type is pushed off and distributed the
column is fed up, and another line taken off,
and so on, until the whole is distributed into
the cases. '

The mannerin which the type is distributed
so that the proper case it is to go into can be
indieated iseffected by a system of nicksupon
the shanks of the type itself, whereby, before
leaving the channel and being taken up by
the conveyer on the carrying-wheel, certain
parts are set in a given position, which indi-
cates the proper case into which the type is
to be deposited, so that the wheel holds onto
the type until, by its revolution, said type ar-
rives opposite the mouth of the appropriate
channel of the set of cases K, when it is de-

‘posited therein, the type maintaining always

its erect position.

Secured to the carrying-wheel are two sets
of conveyers, cand d, one set, d, being for dis-
tributing, and the other, ¢, for setting. These
are plates so constructed and fixed to the car-
rying-wheel that while the latter has a con-
stant and unvarying motion the former may
be permitted to stop for a period and then go
on with the wheel, and also to overtake and
reassume their former position.

On each conveyer is a spring to gripe the
type, and also certain parts which effect the
opening and closing of the same, together with
means for thrusting the type out of the con-
veyer. The times for opening and closing the
springs for taking the type and for thrusting
thesameoutare governed by twosets of mech-
anism. In the case of distributing this is ac-
complished automatically, and is determined,
as before remarked, by nicks on the type; but
in setting it is governed according to the will
of the compositor who plays upon the keys.
These conveyers are arranged around the car-
rying-wheel alternately—that is, first, a set-
ting and next a distributing conveyer, &e.
There may be eighteen (more or less) of each
kind to the wheel. These conveyers, when
the machine is both distributing and compos-
ing, stop once or twice at each revolution of
the carrying-wheel, as follows: Thedistribut-
ing-conveyers always stop at the end of the
channel a,leading from the column of type be-
ing distributed, and, having taken a type, stop
again at the proper channel in the cases K for
the letter they carry; but if the distributing-
conveyer carries an odd character, or if the
case intended for the type carried by said
conveyer is full, the conveyer does not stop,

 but delivers its type at the appropriate chan-

nel of excess without stopping. The setting-
conveyers stop at the channel indicated by
the compositor through the keys, but they do
not stop while depositing their types at the
mouth of the channel f, leading to the column
on the galley.

This machine has also this peculiar charac-
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teristie, viz., that the compositor can compose
ahead or faster than the types are delivered
by the wheel. There is a twofold object for
this. Theone isthatthe earrying-wheel shall
have a constant and unvarying motion with-
outregard toany exactness of time in the com-
positor’s playing of the keys, and by being
able to compose ahead the compositor is re-
lieved from so constant attention to the copy,
and may haveintervals of time to look oceca-
sionally to see to the correet working of the
machine, as also to justify the lines and set
the same into column upon the galley, besides
affording a certain amount of physical relief.
The continuous revolution of the carrying-
wheel is therefore effected by an independent
power of suitable character, and the speed of
the same is to be such as to allow of the nec-
essary time for the conveyers to operate.

The first division.—Underthis head will be.

described the mechanism for conveying the
type from place to place, the arrangement and
construction of thetype-cases,with the mode of
delivering and receiving the typein thesame,
together with the various devices for indicat-
ing what types are to be thus delivered and
received in the process of composing and dis-
tributing.

The type is carried toand from the cases by
means of a constantly-rotating wheel, J,which
is placed horizontally upon a central axis.
This wheel is not supported by its axis, the
pin k? forming said axis, being merely to keep
the carrier accurately in a central position.
As the types are conveyed upon the wheel by
distinct conveyers, it is fitted to support them
in the following manner: A frame is formed
by the addition of a metal rim, f5, of a some-
what smaller diameter than the wheel J, and
connected to the same by a series of bars or
pillars, !, thus leaving a space between the
twosufficient forintroducing the innerendsof
the conveyers. The wheel J is supported by
this rim, which iselevated above the bed-plate
and runs upon wheels /%, as shown in Fig. 2.
Three or four such wheels are sufficient, if
placed at equal distances apart at different
points of the rim. The wheel Jismade to re-
volve by a toothed circle, [, secured tothe un-
der side of the arms, into which a pinion, %,
works, and which is driven from beneath by
being geared to the main shaft S, as seen in
Fig. 3.

I'he conveyers, which form an essential part
of the type-carrying apparatus, are attached
to the wheel so that their inner ends occupy
the space between the rim f* and the rim of
J. The general shape of these is that of an
L.-shaped plate, end views of which are shown
in Figs. 1 and 14, and elevations in Figs. 2,
15, 16,17,and other figures. Thesetting-con-
veyers ¢, however, differ slightly from the dis-
tributing-conveyers d, the former being made
to receive type from the cases, whilethe other
is to deposit them therein. In otherrespects
both are required to go through the same set
of motions npon the carrying-wheelJ. These

motions are of two kinds. The one is a vibra-
tory or oscillating motion toward and from
the center of the wheel J upon a vertical piv-
ot, ¢!% d¥, which connects the plate to a link,
¢ d'%, that is also hinged to the wheel by ver-
tical pivots ¢!¥ d'% and the second asliding or
reciprocating motion in the direction of the
circumference of the wheel.

To understand the object of these motions,
a description of the mechanism of the convey-
ers will be necessary; and, first, the mechan-
ism for gripping the type. Thisisformedof a
simple spring, ¢'® d*, which is screwed orriv-
eted to plates ¢ and d, and the loose end or
point of which extends beyond the outer edge
of said plate, so that the same opens by com-
ing in contact with the type as the conveyer
advances with the carrying - wheel, and by
suitablemechanism,hereinafterdescribed,the
type is pushed between the spring and plate,
and held there until it is to be delivered at
the proper case, channel, or receiver. While
in the conveyer the type is supported by a
foot, ¢'® d'*, as clearly seen in Fig. 16, and this
foot is common to both classes of conveyers.

On the inner edges of the descending por-
tions of the L.-shaped plates ¢ and d are fric-
tion-rollers ¢ d?, which bear against dogs f*°
hinged to the ring 7 and subjected to the ac-
tion of springs which have a tendeney to force
the conveyers out from the center. These
dogs are provided at their loose ends with con-
cave recesses 1%, intended to receive the roll-
ers ¢ d* and to retain the conveyers when
they have arrived in their most advanced po-
sition.

While passing the front of the tableor bed-
plate of the machine the conveyers are pre-
vented from moving out in a radial direction
by a stationary rail, %% and in order to re-
duce the friction-rollers ¢* d* are inserted in
the outer edges of the conveyers which bear
against said rail, as shown in Figs. 1 and 14.
After passing the stationary rail the convey-
ers are held in toward the center by theaction
of the indicator-points ¢® d* against the in-
ner concave surface of the excavated rim m5.
A detached inside elevation of this rim is
shown in Fig.18,and sections of the same are
shown in Figs. 2, 15, 16, and 17. This rim is
provided with a combination of excavations,
which correspond to the set given to the indi-
cator-points, either by the action of the com-
positor on the keys L or by the nicks in the
edges of thetypes and the distributing mech-
anism, which will be hereinafter described.
For instance, if the indicator-points of a con-
veyer are set to correspond to the letter a,
said conveyer will travel round on the exca-
vated rim untilitarrives atsuchapoint where
the excavations in the rim correspond to the
set of the indicator-points for said letter. A¢
that point the conveyer is allowed to follow
the pressure of the spring-dog % and to move
in a radial direction toward the type-cases.
While moving in this direction the lever ¢*
or d® on the conveyer comes in contact with a
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stationary cam, 1!, at the under surface of
the carrying-wheel J, and by the action of
this lever a slide, ¢ d%, is operated, which
causes a type to be delivered to the setting-
conveyer or to be discharged from the dis-
tributing-conveyer. :

The shape of the cam «" is shown in Fig.
15%, It acts when the conveyer is allowed to
move in a radial direction and when the same
is caused tostop. By the radial motion of the
conveyer the point of the cam u* is made to
catch under the point of the lever ¢® and d¥,
and as the wheel J advances said lever pushes
out the slide. At the same time the conveyer
is held up to its work by a pin, 1, projeecting
from its upper edge and made to cateh out-
side a sectional flange, 47, secured to the pe-
riphery of the wheel J, as shown in Fig. 15.
‘When the conveyer is not permitted to move
out in a radial direction the pin u' keeps be-
hind the flanges u'",as shown in Figs.16 and 17,
and the point of the lever ¢® and d* does not
strike the cam . The levers ¢ d¥ are piv-
oted to the plates ¢ d,as clearly shown in Figs.
15, 16, and 17, precisely in the same position
in the setting-conveyers and in the distribut-
ing-conveyers; but the slides ¢* in the set-
ting-conveyersare in a different position from
the slides d* of the distributing-conveyers.
The slides ¢* of the setting-conveyers are be-
low the foot ¢, which supports the type, and
they act on rods m'S, which extend under the
type-cases K, as shown in Fig. 15, where a set-
ting-conveyer is shown in the act of taking a
type.

The slide d* of the distributing-conveyers
are situated above the foot d¥, and by their
action the type carried by said conveyers is
pushed out into the case. During the time a
type is delivered from or received by one of
the cases the conveyer is retained for a short
time by coming in contact with a stop, #%, at
the end of each case; and since the carrying-
wheel J never stops, it follows that each con-
veyer, after having received or delivered its
type, moves in the direction of the eircumfer-
-ence of the wheel, or, more properly speak-
ing, the wheel moves while the conveyer re-
mains stationary.

The relative position of the conveyer and
wheel after having received or delivered its
type is shown in Fig. 14, where ¢* represents a
setting-conveyer which is just in the act of
stopping to receive its type, whereas the re-
maining conveyers represented in the figure
have already reassumed their advanced posi-
tion. In order to cause the conveyers to re-
agsume their advanced position a lever, u®, is
pivoted behind each conveyer to the ring f5.
This lever is provided with a friction-roller in
that enl which bears on the conveyer, and its
tail extends beyond the inner edge of the ring
7% and as the carrying-wheel'J rotates said
tail strikes a stationary cam or stud, 4%, and
by this action the leveris thrown in the diree-
tion of arrow 2, (inarked nearit in Fig. 14,) and

the conveyeristhrown forward in itsadvanced
position.

The cam 4¥ is in such a position that the
tails of the levers strike the same after the
couveyers have passed the type-channel f.
Another cam, u®* acts on the tails of the le-
versof thedistributing-conveyers only, which
are placed somewhat lower than the tails of
the levers of the setting-conveyers. The po-
sition of this cam is seen in Fig. 1. The le-
ver u* also serves to cause the conveyers to
recede in a radial direction after they have
received or delivered a type. In order to ef-
fect this purpose said lever is mounted on a
vertical arbor, 4®, which has its bearings in
the rim f%and in the carrying-wheal J. From
the upper end of this arbor extends an arm,
u¥, which bearson a spring, ¢®, thatis secured ,
to the link ¢’ and d*, as shown in Figs. 1 and
14. When the wheel J advances while the
conveyers remain stationary, the lever u* is
turned in the direction opposite the arrow
marked near it in Fig. 14, and thereby the
point of the arm 4 is made to bear on the
spring ¢, and the link is caused to swing in
the direction of arcow 1, carrying the con-
veyer back in a radial direction.

While receiving the type the griper-spring
of the setting-conveyer is held open by a sta-
tionary pin, u®, in the carrier-wheel in Figs.
15 and 17, which is so situated that when the
conveyer occupies its advanced position the
spring strikes said pin, but as soon as the
conveyer recedes the spring closes up and
gripesthe type. - The griper-spring of the dis-
tributing-conveyerisopened by the projection
9%, which will be hereinafter more fuliy ex-
plained.

Theindicator-points ¢* d* on the conveyers,
and the excavated rim m® will be described
together, as they actin conjunction. Thelat-
ter is a broad flat rim of moderate thickness,
and is of such adiameter and width that when
secured in place upon the table it shall fit just
outside and under the carrying-wheel J, as
clearly shown in Tigs. 2, 15, 16, and 17. A
section of the excavated rim is taken out and
replaced by a segmental rail, j%, as previously
stated. In construeting saidexcavated rim a
portion of its inner surface has a series of
grooves cut on it of equal width and parallel
to each other, as seen in the detached view of
a portion of the rim shown in Fig. 18. The
excavations are madein these grooves by cut-
ting slots of different degrees of length and
after a certain order, but having an irregular
generalappearance. The conveyersare placed
upon the carrying-wheel so that their descend-
ing shanks stand opposite to this line of execa-
vations, and the indicator-pointsare a series of
separate pieces of metal attached to the plates
cd by pivots 0% and their ends are vounded and
pointin the direction of the excavations. Said
indicator-points are not pinned rigidly to the
conveyer, but they must be able to have a
movement. Each one is therefore provided



with a friction-piece to canse them to stand in
any position that may be given to them.

The rim m? is provided with two grooves to
each indicator-point. Thusin Fig. 18 eighteen
grooves are shown, while in Figs. 15, 16, and
17 there are nine indicator-points exhibited
on each conveyer, and it is by shifting these
points so that they will ‘track into the differ-
ent grooves according to a set given to them
at a definite starting-point that the proper in-
dieations areformed for depositing and taking
the type from the cases. Ineveryrevolution
of the conveyers they pass a place on the rail
7%, where these points receive a set,which may
be called zero, and after passing which place
a new set is given for a different type than
the one previously carried,in fact, even if it
isto earry again a type of the same character
as the former one. This is performed by the
" action of a series of inclined planes, g7, which
are placed in such a position that they corre-
spond to each alternate groove,whicharenum-
bered 987 6 54 32 1,and the intermediate
grooves are represented by 9°8° 7°, &e.  As
each indieator-point has two grooves into
which it may play, some may have been pre-
viously put into grooves 9° 8°, &e., and some
allowed to remain in the grooves 9 8 7, &e.;
but it is intended that at each revolution all
the points shall be set, so that there shall be
one point bearing on each of the grooves 9°
8° &e., and move in the others, although in
reality the inclined planes are secured to the
rail ° where the groovesare removed, and the
points are turned down only to correspond to
the position above stated.

Suppose that as a conveyer approaches
(which it willin the direction of the arrow) all
its points had been previously set so that they
stand in line with the grooves 9 8 7, &e., re-
spectively, all these points would be inter-
cepted by the inclined planes g%, and as the
surface of these incline downward the points
would slide down,and they all would beturned
on their pivots and set so as to ride in the
grooves 9°8°7°, &e.—that is to say, the point
in groove 9 will be turned into 9°,the pointin
groove 8 into 8°, &c., throughout. The indi-
cators are adevice for afterward shifting these
points, or a portion of them, back again from
grooves 9°8° to those marked by the numbers
987, &e.,or vice versa. Suppose an excava-
tion in the rim, which would be indicated by
merely shifting one of the points, allowing all
the others to remain as they are—as, for ex-
‘ample, from 9° to 9—this woul 1 be performed
by the indicator acting only upon such point
to effectitstransference. Theseindicators are
small inclined planes, precisely like those
already described, and are arranged in the
proper position in relation to the indicator-
points, the indicators of thedistributing-con-
veyers on the outside,and those of the set-
ting-conveyers on the inside of said convey-
ers, as will be hereinafter more fully described.
The tails of the indicator-points on the dis-
tributing-conveyers, therefore, are cut off, as

shown in Fig. 16, while those of the setting-
conveyers project beyond the inner edges of
the plates ¢, as shown in Figs. 15 and 17.

" The indicators €7 (see Fig. 12) serve to set
the indicator-points of the distributing-eon-
veyers, and the indicators €™ (see Figs. 2 and
18%) those of the setting-conveyers. Both are
movable plate placed in line with the grooves
90 8079 &e., or 9 8 7, &e., and arranged so
that they ean be brought in a horizontal or in
an inclined position, and the indicators e’ are
all acted upon automatically by the distribut-
ing mechanism, whereas the indicators ¢™
are set by the compositor. As by the sta-
tionary inclined planes ¢7 all the indicator-
points are shifted into the grooves 9°.8° 7°,
&e., so by the indicators e’ €™ they may all be
shifted from said grooves to those numbered
987, &e.

The indicators ¢’ are shown in Fig. 12, and
the indicators ¢™ in Figs. 18% 28, and by re-
ferring to Figs. 15, 16, and 17 different posi-
tions of the indicator-points can be seen.
There is this difference, however, that the in-
dicator-points of the setting-conveyers must
all be turned up before the indicatorse™ take
action, while the indicator-points of the dis-
tributing-conveyers are turned down, and it
is therefore necessary to have a separate se-
ries of stationary inclines to set the setting-
conveyers to zero, and,in reality, the station-
ary inclines for the distributing-conveyers
are on the outside and those for the setting-
conveyers on the inside of said conveyers. If
the conveyer arrives at such a point of the
excavated rim where all its indicator-points
are allowed to sink in, it (theconveyer) isim-
mediately arrested, and the type taken or de-
posited, according as it was a setting or adis-
tributing conveyer acted upon, as already de-
scribed.

Before a conveyer can receive a type from
or deposit one in the type-cases it must always
be in the advancing end of the latch f%, as
shown in Fig. 14, because while doing so the
conveyer must stop, and the carrying-wheel,
by continuing its motion, slides, as it were,
past the conveyer which has been arrested by
the fixed stop 2%, and at the proper time the
lever u* causes the conveyer to reassume its
advanced position, as previously stated. The
tail of this lever comnes in contact with one or
both cams, u¥ 4%, which are situated inside
the carrying-wheel K, as shown in Fig. 1.
These caws are sufficient, because the convey-
ers do not stop except at the distributing-box,
andthenagainat oneof theregular type-cases;
but the setting-conveyers deliver their type
in the channel f without stopping, and the -
distributing - conveyers deliver odd charac-
ters and types, which cannot be received in
one of the tases K, into the channel of excess,
also without stopping. In order to effect this
operation revolving type-receivers R?are ar-
ranged at the mouth of the channels f, and
also at the mouth of the channel of excess.
The cireumferential velocity of these type-re-
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ceivers is equal to that of the carrying-wheel, |

and their construction is shown particularly
in Figs. 21, 22, and 224, which represent a
plan and a section of the same, and their po-
sitioninrelation to thechannelsand tothecon-
veyer is shown in Fig. 1. They are composed
of eircular heads secured to the upper ends of
a vertical spindle, 7%, to which a revolving
motion isimparted by suitable gearing. Each
head is provided with a series of radial slides,
o4, which ars forced out by springs 75, anl the
motion of which is limited by plates 7%, catch-
ing in recesses 7%, which are cut in the edges
of the slides, as shown in Figs. 21 and 22.

In order to deliver the type from the set-
ting-conveyer to the revolving receiver R? at
the mouth of the channel f, each setting-con-
veyer is provided with a pusher, ¢, which
extends back beyond therearedgeof the plate
¢, and is acted on at the proper moment by a
cam, 75, Fig. 1. After the type has been de-
livered to the receiver it is held therein by the
pusher ¢ until said receiver has rotated far
enough to carry the type behind the end of
the outside wall of the channel £, into which
it is to be deposited, and as the motion of the
receiver proceeds the type is forced out into
the channel by the action of the springs 75
The distributing-conveyers,on arriving oppo-
site the channel of excess, are operated in a

similar manner; but the distributing-convey-

ers carrying quadrats receive a set which al-
lows them to fall in and to deliver their type
to the proper channel, and the quadrats will
be nicked on all four sides, so that they will
present themselves in the proper position,
however set up. _ ,

The type cases or depositories may be di-
vided into three elasses—first, for the regular
type,second forthe irregular, and third for the
excess. The regunlar cases are to receive the
type ordinarily employed, the irregular ate
intended to contain such type as are but sel-
dom used and which are to be put into the
lines by hand, and the third is a provision
whereby, in case the distributing part hascon-
tinued so long that the regular depositories
are filled, the excess may be received here.

The channel of excess and that of irregular
types or odd characters is the same in this
machine,and represented by ¢*. Thechannel
f*is intended to receive the quadrats, which
are put into the lines by hand, but for which
provision is made in the distributing mech-
anism, whereas the channel of excess will re-
ceive promiscuously any type presented by a
distributing-conveyer.

The regular type-cases K are narrow chan-
nels formed by setting upon a flat bed, 27, two
plates forming.parallel sides. The space be-
tween these is wide enough to receive the
type flatwise, and therefore they differ in
width to suit the different letters. A certain
number of such channels are arranged upon
a common sectional bed-plate, and placed so
that they radiate from the axis of the wheel
J as a center. In TFig. 1 are shown six beds

of type-cases, forming as many sections as in-
dicated by the figures opposite the letters K.
These sections, with the types, may be wholly
detached from the machine without disturb-
ing any part,and others, containing different
fonts,substituted. Alltheregularcasesboth
receive and discharge type, whereas the chan-
nels o¥ and f* are intended only to receive
type. In receiving a type into the regular
cases the provision for thrusting itin is upon
the conveyer; but the discharging is effected
by a separate mechanisin, attached to each
channel, as follows:

In the channel back of the line of type is a
bloek, %7, which presses squarely up against
the rear type. (See Tigs. 1, 15, 16, and 17.)
Said block is screwed to a metallic band or
cord, k', which extends over the pulleys %k,
situated at the opposite ends of the case K. -
Secured to the outer pulley,and revolving with
the same,is the ratchet-wheel ', and a spring-
pawl, m’ engages with the teeth of this wheel.
Said pawl is secured to a slide, m!’, which is
connected to the rodm', that extends through
a rim, mY, above the excavated rim m% A
spiral spring, m¥, has a tendency to push the
rod m®, with the pawl, toward the center of
the carrying-wheel J, and if a setting-con-
veyer stops before one of the cases to receive
a type the pusher ¢* strikes the endof the rod
m®, and forces it out against the spring m®.
By this motion the pawl m7eausesthe ratchet-
wheel [" and the pulley k% to revolve, and the
block %7 is made to move toward the centers
and to push a type out of the case. When a
typeis delivered into a case by a distributing-
conveyer the block k7 recedes by the action of
the slide d*, which pushes the type from the
conveyer into the cases, and the ratchet-wheel
I" revolves in such a direction that its teeth
slide over the pawl, said pawl being drawn
back out of contact with the ratchet-wheel by
the springm®. In delivering a type from the
case the motion of the block %7 and of the
ratchet-wheel [7 is alike for all type, because
the type are put edgewise into the cases.

Provision is also made to prevent the set-
ting-conveyersfromstopping beforean empty
case, or the distributing-conveyers before a
case which is already full. This purpose is
effected by a tilting bell-crank lever, s', which
issubjected to the action of a weighted dog, s%,
that is so arranged that it has a tendency to
keep the bell-crank lever 7 in a vertical and
horizontal position, as shown in IFig. 15. In
this position the point of the horizontal arm
of said leverextends between two spring-bars,
s*® and s* which have their bearings in suit-
able holes in the bed m®. Oneof these spring-
bars is opposite a projection, x*, on the set-
ting-conveyer, and the other opposite a pro-
jection, &®, on the distributing-conveyer, and
if the conveyer moves out to receive a type
or to deposit one this projection comes in con-
tact with the corresponding spring-bar and
presses the same out, as shown in Fig. 15.

On the cord %'7 are two stops, £¥ k%, and if

- -
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the caseis empty and the block %7 close to the
innerend thereof, one of these stops comes in
contact with the vertical arms of the tilting
lever §7, and throws the same up in the posi-
tion shown in TFig. 17, earrying the point of
its horizontal arm opposite the end of the
spring-bar s If a setting-conveyer arrives
before the empty channels the projection
© comes against the end of the bar s which,
being prevented from receding by the action
of the bell-crank lever %, does not allow the
conveyer to move outand to stop,and compels
it to proceed, with the carrying-wheel J, to the
next channel containing the type for which
the indicator-points of said conveyer may be
set; butif a distributing-conveyer arrives be-
forethisempty caseitis free to openandto de-
liveritstype,and bythebackwardactionof the
block %&* the stop k¥ is caused to release the bell-
crank lever 7, and the next setting-conveyer
isfree tostop before the case and take the type,
as usual In the same manner, if a case is
filled with type, as shown in Fig. 16, its block
k*is forced clear to the outer end of the same,
and the stop &% comes in contact with the ver-
tical arm of the bell-crank lever, and tilts the
same to the position shown in Fig. 16. The
point of the horizontal arm of said bell-crank
lever is thereby brought opposite the end of
the spring-bar s and if a distributing-con-
veyer arrives before the case ready to deliver
a type the projection % strikes the inner end
of the spring-bar s, and the conveyer is not
allowed to move-out or to stop, and it pro-
ceeds with the carrying-wheel to the next case
intended to receive the type. This arrange-
mentisof great importance, because in afont
of types there are many more of some letters
than of others. - Hencein arranging theminto
the cases several channels will be required fo
contain the most numerous, while a single
channel may suffice for the others. Thus, for
instance, it might require three channels for
the letters a, while one would suffice for the
letter x, &e. By thismechanism just deseribed
the operation of a conveyer is such that it al-
ways stops at the first channel, (where there
are several of the same name,) and takes from
that (or deposits therein, as the case may be)
untilitisemptied (or filled.) Itwill then goon
to the next, &e. In distributing, then, acon-
veyer will carry all the letters a, and begin to
fill, say, the first channel, Fig. 1. When that
is filled it will go onto the next, and fill that,
and so on, and in case there are still more a’s
than the channels devoted to that letter can
hold the conveyer will econtinue all round,
and finally depositit in the channel of excess
a*, which will therefore receive every letter
which cannot be got into its proper channel.
The setting-conveyers will in like manner
draw from the first channel until empty, and
then go on to the next of that set; and when
by chance the whole of a letter has given out
the conveyer will come round empty.
Thedistributing mechanism, being the sec-
ond head, will now be described. The. parts

for this occupy chiefly the right-hand side of
the table in front of the carrier and type-
cases, and by inspecting Fig. 1 the principal
parts visible may be embraced, generally, in
the space inscribed by the line ¥’ F. Oppo-
gite to F’ stands the apparatus X, for actuat-
ing the set of indicators, thereby determining
the destination of each particular type. The
distributing-channel a will be seen to termi-
nate at the inside corner of the frame of the
disteibuting-stand, and adjoining this is the .
table W, for supporting the column of dead
matter which is to be distributed. Attached
to or situated near it are the several parts for
actuating the feed. At the head of the feed-
table there is an abutting plate, y, attached to
the main bed-plate, which forms a portion of -
the type-channel a. On the inside, and par-
allel to this, is the other plate, z, Lo complete
the channel. This plate is elevated above
the surface of the table W to such a height
as to allow the column of type to pass be-
neathitslower edge. The plate yis supported
by columns a? (see Figs. 5 and 6,) which rise
from the bed-plate of the machine, and the
line of type passes under the plate 2z in order
to get into the cannel a from beneath, a whole
line being passed up at a time. This is ef-
fected by a sliding floor,«? which rises at the
proper time, lifts the line, and supports it in
this elevated position until the line is ex-
hausted. When the floor descends a feed of
the column takes place and another line is
lifted up into the channel, and so on. Said
sliding floor is represented in Fig. 5 in the
lowest, and in Fig. 6 in its elevated position.
It consists of a thin plate of metal, which
stands between the end of the table W and
fixed channel-piece y. When lowered its top
edge is flush with the feeding-table and forms
a continuation of it. It is connected to two
legs,v3, descending below the bed-plate of the
machine, and terminating in the frame 0%
which performs the raising and lowering.
When a line of type has been raised into the
channel they must be fed along toward the
place of discharge. Thisis accomplished by
a pushing-ratchet, m? Fig. 1, which is urged
forward by the click ¢? upon a vibrating arm,
s actuated from beneath by a cam-lever, 13,
Fig. 6. ' '

Attached to the ratchet is a cord, 0% which
extends over a pulley, 0%, and from which a
weight, 0'%, is suspended, which tends always
to pull the ratchet back. A check-click, p?,
attached to the standard which forms the
guides of the ratchet, holds the same in place,
and does not allow it to follow the action of
the weight o!® until the clicks ¢® p? are with-
drawn. The arm s% which carries the click
g% is mounted on a vertical rock-shaft, s'
(see Fig. 1,) which extends through the bed of
the machine, and carries an arm, 4% as seen
in Figs. 4 and 6. The friction-roller on the
end of this arm is kept constantly pressing
upon the cam w? by a spring, and when the
cavity w'? in the cam passes by said friction-
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roller sinks in, and as the motion of the cam
proceeds a feed is given. Asa typeis thrust
from the end of the line the whole are fed
along until the gap left is closed, the types
then striking against a positive stop. In or-
der to effect this purpose with types of differ-

ent width the cam is deeper than required:

for closing up thegap left by discharging the
thickest type. A stop, v?, mounted on the
lower end of a vertical rod, v and operated
by a lever, 2% serves to throw the roller end
of the arm v?* off from the cam w? (see Fig.
4,) and the feed is stopped.

The lever z* is seen in Fig. 1, and is oper-
ated by a suitable handle. When it is in the
position shown in that figure the feed goes
on; but if it is moved in the direction of the
arrow marked near it in Fig. 1 until its end
drops into the hole 2’ the feed stops.

When a line of type has been fed off the
ratchet-clicks g* and p® will be disengaged,
and the weight o® allowed to fall back, and a
feed of the whole column of type will take
place, and the next line be elevated into the
channel @. This portion of the machine will
be readily understood by referring to Figs. 1
4,7, and 8.

It will be seen by referring to Fig. 1 that
the feeding-table W is of greater width than
thecolumn of type represented thereon. Each
side of the table has a gage-plate, and the col-
umn is placed to fit against the plate on one
side, while the plate g on the opposite side is
made adjustable and fixed by parallel bars g*,
or by any other suitable means, so thatit can
be readily adjusted to any desirable width of
column. At the foot of the column there is a
small block, 7/, of the same width as the col-
umn. Extending quite over the table is a
cross-bar, r,the two ends of which are attached
totoothed racks 7'/, lying parallel to the sides
of the table, us shown. Working into these
racks ars two wheels, ¢, and adjoining one of
these wheels isratchet-wheel s.  These are all
upon one shaft, ¥, which lies beneath the ta-
ble and extends from side to side. Mounted
on one end of this shaft is alever,u, carrying
a pawl, v, in such a position that the same
engages with the teeth of the ratchet-wheels,
as seen in dotted lines in Figs. 7and 8,and that
the shatt ¢* is rotated in the direction of the
arrow marked near it in such figures, when
the lever w is depressed from the position
shown .in Fig. 7 to that shown in Fig. 8.
Upon the end of each of these levers is a link
orconnecting rod,w,suspended bylengthened
slots w* asseen in Fig. 8% and this rod passes
through the bed-plate and terminates in a
frame, x,as represented in the several figures.
This frame is hinged near its back end by a
pivot, %, and consequently a portion of its
weightissustained by the leverw. Theframe
is raised up by means of a cam, g% upon the

main shaft 8, bat it falls by its own weight.,

The feeding up of the column of type will now
be readily understood. As the cawm g®lifts
the frame x the rod w raises the lever u, and

causes the pallet v to take a next ratchet-
tooth, as shown in Fig. 7. The droppingof the
framex, asin Fig.8,turns the pinions#, which,
acting upon the racks 7/, push against the
cross-bar 7/, and force up the column of type
until the top line strikes the plate y. This
line must now be elevated to the position
shown in Fig. 6. During the time that the
line itself is being fed off the frame 2 is held
up in its elevated position, and only drops
down at the.moment of giving the feed of the
column. It is kept up bya swinging hanger,
a®, which performs also the operation of dis-
engaging the slides ¢* p?® from the ratchet m?2
At the lower part of this hanger there is a
notch-rest, &%, upon which the frame z is held
by a supportine-pin, 4%, The hanger extends
above the pin /%, upon which it swings, itstop
just terminating under the ratchet m?, so that
it can swing back and forth without interfer-
ing with that ratchet. At one side thereis a
bolt, d? inserted in the upper end of said
hanger, and kept constantly pressing upward
by a spring, ¢°, and at the back of the hanger
there is a set of feather-springs, k% These
springs are quite loose, and only acted upon
periodically, and a weighted arm, g% has a
tendency to press the hanger forward.

The unlocking of the parts which cause the
feed of both line and column is effected by a
nose, /3, projecting from the innerside of the
ratchet, as shown in Figs. 1,5,and 6. While
the line is being fed off the hanger o3 stands
vertically, as shown in Fig. 7, aud is kept in
this position by the bolt d® pressing against
the side of the ratchet m® By the time the
line of type is fed off the nose /® has arrived
at the place where the bolt % stands, and, con-
tinuing in said nose, strikes the top of the
bolt and depresses it below the ratchet, when,
by the force of the weight on the arm g8, it
will be thrown under, and the hanger o is
made to swing so as to bring the supporting-
pin 2% on the edge of the notch-rest 3. At
this point a cross-bar, 73 at the top of the
hanger (seen best in Figs. 5 and 6) strikes
against the two clicks ¢® and p? which are
wider than the ratchet m* and project below
the edge of the same, and the pin 73 sliding
down the curved -face 4!, below the rest 45,
moves thehangerstill farther, and thuseffects
the disengagement of theclicks. The object
of this curved plane is to assist the weighted
arm ¢°by the force derived from the weight of
theend of theframe #. Thisframe now drops
down, as shown in Fig. 8, and the ratchet m?
flies back by the action of the weight o,
When it has receded far enough to bring the
driving end clear of the line of type the bolt
at the top end of the hanger a® must come
from under, and takesits place again, asshown
in Fig. 7. This is effected by the action of a
wedge, I, which is adjustable upon the ratchet
and capable of being clampedin different po-
sitions. Asthe ratchetflies back the point of
the wedge enters under the springs %3, and in-
creases their tension so much as to overcome
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the force of the weighted arm ¢5. If there were
no obstruction the hanger a® would become
perpendicular at once; butit will be seen that
the pin % on the frame = keeps the bolt d?
still under the ratchet m? Thisit must do
because, although the column of type has been
fed up, the line at the top hasnot been raised
into the channel. The cam ¢® now lifts the
frame « to a certain height, when it will en-
gage the ends of the interior frame, o®, which
will now be carried along with it in its ascent.
The engagement, is effected by means of two
springs, 2%, the projecting ends of which rest
upon the cross-bar of the frame x, as seen in
Fig. 4.

To the frame 0® the type-lifting floor @ is
attached by rods v% as shown in Figs. 5 and
6. The frames now rise together to their full
height, and the line of type is raised verti-
cally from the position shown inFig. 5 tothat
shown in Fig. 6. At the last part of this mo-
tion the pin /° rises above the notch-rest <5
and thesprings k?causethe hanger {o fall into
a perpendicular position, as shown in IFig. 7.
By that act the clicks g* p* are re-engaged,
and the feed of the line of type immediately
commences. Itmust be understood that the
shaft Sisin a constant revolution. All these
changes have therefore taken place in a mo-
ment.

It will be observed that the interior frame,
o?, is lifted by the springs «% and in most of
the moving parts the connections are, in s0mne
form or other, capable of being relieved by
springs as safeguards. Thus in case, from
any cause, the types stick too hard together to
be easily broken from the column, it will be
seen that the springs would give,and thus a
breakage be probably avoided.

When the type is fed up against the plate y
of the channel ¢ itisimmediately relieved, as
the frame « begins to rise again so soon as it
has reached its lowest point, and the lifting-
floor is therefore allowed to move up and
down freely, and no further device is requisite
to reduce or soften the pressure of the type
against the plate y or againstthe lifting-floor
w3, Aseach type leavesthe advancing end of
the line it is received in a channel leading to
a platform on the distributing-stand X, con-
tainingtheindicatingmechanism, whichstand
is placed upon the bed of the machine in the
position shown in Fig. 1, and whichis shown
in detail in Figs. 9 to 13,inclusive. Before a
typeistaken from this platform by a distribut-
ing-conveyer the indicators €', Fig. 12, must
be set to act properly upon the indicating-
pointsof thatconveyer. Thisisaccomplished
by a system of sliding bars and levers, which
are brought into play by means of certain
nicks cut in the shank of the type, each type
having a certain order of nicks, whereby both
their thickness and their denominations are
ascertained by the machine. In Fig. 23 is
shown atheory for acomplete system of such
nicks. These, it will be seen,are divided into
two groups, and consist of incisions or cuts
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upon the edge of each type within spaces
formed by certain lines, of which the upper
set are within seven linesand thelower within
eight lines, forming six spaces for the apper
and seven for the lower.

Connected to thebox are thirteen thin and
nicely-constructed levers supported in a hori-
zontal position all upon one axis and arranged
in groups, so that their position will corre-

-spond with the spaces formed upon the types.

Six of these levers belong to the upper and
seven to the lower set of spaces,and they serve
to determine the width to which the type-chan-
nelis allowed toopen, the types being divided
into thirteen classes, according to their thiek-
ness, and also to produce the desired set of the
indicators, as will be presently explained.

Fig. 9 represents a plan or top view of the
distributing-stand. Fig. 10 is asimilar view,
partly in section. TFig 11 is a horizontal sec-
tion of the same, the line 1 2, Fig. 12, indicat-
ing the plane of section. Fig. 11} is a trans-
verse section of the same, taken in the plane
indieated by the line 3 4, Fig. 10. Fig. 12 is
a rear elevation of the same, and Fig. 13 a
front view.

The horizontal levers »* have their bearings
on a vertical pivot, o/, which issecured in suit-
able lugs or ears projecting from the side of
the stand X. Said levers are made of thin
plates of steel, and they are placed one on top
of the other, thirteen in number, and in two
groups, as shown in Figs. 12 and 13. They
are composed of arms z°, (see Fig. 93,) with
pointed wedge-shaped heads p* and of seg-
ments or quadrants 7t The arms 2z* extend
within the stand X, and the quadrants are
situated outside thereof. The position of said
levers is such that when a type passes from
the channel ¢ on the platform a* of the dis-
tributing-stand that edge of its shank which
is provided with nicks faces the arms 2% The
channel ¢¥ forms a continuation of the channel
a, and its inner plate, y*,is made toswingon a
pivot, 4°, toward and form its outer plate, as
clearly shown in Figs. 9 and 10 of the draw-
ings. A spring, 7, has a tendency to close
up the latch y* and to press the type on the
platform ¢* against the levers 2%, and a eam,
74, acting through a lever, r*, on a slide, 7%,
opens the latch at the proper invervals. The
levers 2z° are provided with slight projections
2% on their inner edges, which extend only a
short distance (equal to the thinnest type)
beyond the end of the lateh y#, so that by the
action of said latch only one type at a time
is pressed againstthelevers. By thenicksin
the shank of the type a set is given to the
levers z%—that is to say, those levers which
are opposite the nicks remain stationary, and
those which are opposite the full portions of
the shank are forced back, causing their heads
p* to assume a position as shown in Fig. 10.
In this position said levers are held by the ac-
tion of a hook-shaped bell-crank lever «*, to
which an oscillating motion is imparted by a

_cam, §%, mounted on’ the central arbor, j%, of
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the distributing-stand. The set thusgiven to
the levers 2% is transmitted to the quadrants
74, which are made solid with or rigidly at-
tached to the same. These quadrants are
provided with small pins or forks r%, which
project from their peripheries and act on one
or more of the upper ends of nine levers, w?,
which have their fulera or pivots w* inserted
in the outer convex surface of a quarter-cyl-
inder, W2 The d’ameter of this quarter-cyl-
inder is equal to that of the quadrants, or
nearly so, and it is situated under the same,
as shown particularly in Fig. 13. It is perfo-
rated with nine horizontal slots, 2*, equal in
number to the number of the levers w?' and
fitted into these slots are segments w*, made
of thin sheet-steel, and shaped as shown in
Fig. 11 of the drawings. " Each of these seg-
ments is provided with a stop, w*, projecting
beyond the outer convex surface of the quar-
ter-cylinder, and so situated that if the corre-
sponding lever w!is thrownin the direction of
the arrow marked thereon in Fig.13,and a bell-
crank, w®, is tilted thereby, the lower end
of said bell-crank comes opposite to the stop

w*, and prevents the segment being moved

in the direction of the arrow marked thereon
in Fig. 13. By referring to said figure it will
be noticed that the lower ends of the levers
2! cateh in the forked ends of the bell-crank

w¥, and if said levers are in their normal po--

sitions, or if neither of the quadrants * have
received a set, the loose ends of the bell-cranks
are in such a position that they do not inter-
fere with the motion of the segments w®, and
since the quadrants 7t are always brought
back to their position of rest by the action of
springs p'*on the arms 2° ag soon as said arms
are relieved from the pressure of the type, it
follows that if a type is pressed up against
said arms with a nick corresponding to the
two uppermost arms or leversz5, all the levers
and quadrants will be actuated except those
two, and all the segments w* are prevented
from moving except the two lowest ones, which
correspond to the upper levers and quadrants.

Secured to the inner ends of the segments
w* are the indicators €7, the shape of which is
clearly shown in Figs. 9, 10,11, and 12, where
two different views of the same are shown.
They are intended to produce the set of the
indicator-pointsof thedistributing-conveyers,
and they are formed of small inclined planes,
as previously stated. If neither of the seg-
ments is allowed to move in toward the carry-
ing-wheel the indicator-points of the convey-
ers do not come in contact with the indicators
€', and no set is given them; but if the two
lowest segments, or any of theother segments,
or any ecombination of twoor more segments,
are allowed to :movein, a corresponding set is
given to theindicator-points of the conveyer,
provided said conveyer be a distributing-con-
veyer, and inthat case the conveyer stopsop-
posite the platform a* to receive the type. The
motion of the segment w* is produced by
springs %, which extend from a vertical arbor,

z*, into grooves #®, cut in the inner concave
edges of said segments, as shown in Fig. 11.
Each segment is moved by its separate spring,
and the arbor which carries said springs ex-
tends through the bed of the machine, and
carries a roller-arm,z*, which is held up to
the face of a revolving cam by the action of a
spring, so that it receives an oscillating mo-
tion. Those of the segments which are re-
tained by the bell-cranks«w*® are thus enabled
to remain stationary, while the remaining seg-
ments follow the action of the springs 24 and

Dproduce the set of the indicator-points, as

previously explained. The motion of the seg-

ments, however, is so timed that the indica-.
tors ¢” will be moved out of the way by the

time a setting-conveyer comes round, and
consequently theindicator-pointsof these con-
veyers will notbeaffected. Each distributing-

conveyer,onarriving opposite the platform a*,
is caused to stop by a detaining-hook, 73,

which extends from the inner surface of the

‘distributing-stand, and comes'in contact with

the projection % of the conveyer. A setting-
conveyer will not stop, because its projection
2% igsitnated too high to come in contact with
the detaining-hook ¢®. This hook is rigidly

~connected to a slide, %, which is fitted in a

suitable recess in the stand X, and which is
forced toward the channel, o”, by means of a
spring, ¥®; or, instead of the spring, a posi-
tive motion may be given to it by a lever, to
which an oscillating motion is imparted by a
cam on the central arbor, j'

The slide y carries the graduated stop ¢4,
which governs its motion, and is connected to
it by a tongue which catches in a correspond-
ing recess in the lower edge of said stop, as
shown in Figs. 12, 124, and 134. The object
of the graduated stop is to determine and
limit the motion of the line of type in the
channels a ¥, aceording to the thickness of
the type in front of said line, for if no such
provision were made, and the slide or stop
were allowed to move an equal distance for
every type to be taken from the channel, the
thickest type could not get out, and the thin-
nest type would tumble over and disturb the
correct action of the machine. In order to
tulfill its proper destination,theouter edge or
tail of the graduated stop is formed so that
the same presents a series of notches, ¢¥, as
shown in Fig. 134, of unequaldepth, and equal
in number and position to the levers z3. The
heads p* of these levers form shoulders p?,
which project over the notched edge of the
graduated stop,and prevent the same moving
back away from the opening of the type-chan-
nel ¢¥ any farther than requisite to let out
the first type in the line. The several types
in a font, however, are not of uniform thick-
ness, and they may be divided into thirteen
classes, according to their thickness, each
class being provided with anick to correspond
to one of the thirteen type-levers z5. 'If a

type is pressed up against the type-levers, all
these levers are pressed back except that one
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corresponding in position to the nick in the
edge of said type, and this lever, being oppo-
site to one of the notches in the graduated
stop, allows said stop to open just far enough
to permit the type to pass out of the type-
channel. If the type is provided with other
nicks besides that one necessary to indicate
its thickness, those nicks must be so situated
that the type-levers corresponding to them
will not interfere with the requisite backward
motion of the graduated stop. The thickest
class of type, therefore, can have but one nick
corresponding to that one of the type-levers
the head of which is opposite to the deepest
noteh in the graduated stop c*.

The number of the indicator-levers w! is re-
duced to nine, in order to simplify the ma-
chine. By thisarrangement provision is made
to open the channel «¥ just far enough for
each type which has one or more nicks, but
for the thin space, which has no nicks, a sepa-
rate stop is put in, which is brought into ac-
tion whenever all the levers z® are forced
back. Thisstop consists of a small apron, h?,
(see Fig. 124,) which is pivoted to the stop c?,
and extends down inside of the levers 23, bear-
ing, by the action of a spring, h*, on projee-
tions A%, which rise from the edges of all the
levers. Opposite the end of the apron 2* rises
asmall stud, A%, from the bottom of the cham-
ber in which the graduated stop moves. This
stud is in such a position that the apron will
not come in contact with it as long as one of
the levers 2% with its projection, bears against
said apron; but as soon as all the levers z%are
forced back, which takes place when a thin
space presents itself, the apron At impelled
by the spring h#, falls in, and if the stop
moves away from the channel ¥ the end of
the apron strikes the stud, and the stud is
thereby prevented from moving any farther
than necessary to let out the thin space. This
object may, however, be accomplished in va-
rious different ways, and the above mechan-
ism, just described, is only mentioned as an
example of one of the devices whieh will serve
the desired purpose.

When a distributing-conveyer stops oppo-
site the platform o™ its spring d*® is thrown
open by coming in contact with a projection,
¢, on that side of the lateh y* which faces to-
ward the carrying-wheel, and at that moment
the pusher &* is thrown forward, and the type
isdelivered to the conveyer. Thisforked end
of the pusher passes through three slots in the
inner end of the graduated stop ¢ as clearly
shown in Fig. 12, so that it bears against the
type at the bottom, in' the middle, and on the
1op, and delivers the same in an upright posi-
tion. Said pusher is operated by the action
of a cam 5%, on a lever, kY, which is pivoted
to the top of the distributing-stand, and con-
nects with the pusher by a rod or link, k%,
A spiral spring, v, holds the lever k%, and
also the inner end of the hooked catch % in
contact each with the surface of its respective

cam,and the arbor j*, on which these several :

cams areé niounted, receives a continuous ro-
tary motion by suitable gear from the shaft T,
as shown in Fig. 4. From this description it
will be readily understood how the set is given
to the indicator-points of each distributing-
conveyer, and it is obvious that these points
must be set to zero before they come in con-
tact with the inclined planes orindicators ¢”.
The manmner in which this is effected has been
previously described,and it remains to remark
that each distributing-conveyer, after having
received its set by the indicators ¢, carries the
type delivered to it from the platform a* to
the appropriate case, and deposits the same
therein, provided it finds room, or if there be
no room, or the type happens to be an odd
character, it is carried entirely around and de-
;posited in the channel of excess, as previously
fully explained.

The third head—viz.,, the mechanism for
composing or setting type—will now be de-
scribed. The figures required to explain this
mechanism will be 1, 2, 3, 4, 5, 6, 19, 20, and
from 24 to 30, inclusive. *

The frontleft-hand half of the table, Fig.1,is
devoted to the parts operated by the composi-
tor,and is also the place where the type is re-
‘ceived and formed into column. At the back
of this table is the receiving-channel f, where
the type is delivered by the setting-conveyers,
and forms a long line. The channel termi-
nates at the top of the galley M, upon which
a column of typeis represented in process of
formation. This galley is an ordinary print-
er’s galley of the usual width and of any de-
sired length, and it is adjusted, by means of
set-serews 2% between flanged rails M’, which
are firmly secured to the bed supporting the
galley. Theobject of usingan ordinary print-
er’s galley is to enable the compositor to re-
move said galley whenever it has received the
desired amount of column, together with the
type, and to take from it the proof-sheet im-
pression without being compelled to remove’
the type ina body from the galley. Thechan-
nel f extends from the revolving receiver R?
to the head of the galley, which is closed by
the follower €. This follower slides in suit-
able grooves in the frame or bed which sup-
ports the galley, so that it has a reciprocating
motion toward and from said head, and its
length is precisely equal to thelength of line
for which the galleyis adjusted. Forlinesof
greaterorlesslength different followers have
tobeinserted,and said follower must therefore
be attached in such a manner that it ecan be
readily removed and replaced by another. As
the type advanees in the channel £, and said
channel begins to fill, the compositor pushes
the line of type along, by means of a bodkin,
until its advancing end strikes the end of the
follower ¢!%, At that place the line is divided

by a thin plate, f1°, which is secured to an os-
cillating lever, g%, and which may be made
adjustable thereon to suit lines of different
length. An eccentric cam, b, which is oper-
ated by a suitable handle, serves to push the
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plate /1 between the type in the channel and
to cut off sufficient forone line. If the plate
happens to strike on a thick type the line in
the channel 7 is pushed back and the line cut
off is justified, and it is then pushed into the
galley. This is effected by throwing the fol
lower ¢ back, pushing the new line up until
it strikes the outer abutting plate of the gal-
ley, and then turning the follower back to its
old position. Bythislatter motion the new line
is forced down into the galley, and the forma-
tion of another line can be commenced. In
order to prevent the line at the top of the gal-
ley from tumbling over when the follower e
is withdrawn,arod, €%, is applied, which slides
in stationary bearings 7, and is constantly
~drawn up toward the end of the channel £ by
a weight, 7~ suspended from a cord which
Tuns over a pulley, «¢, under the rod e, and is
secured to the end of said rod, as shown in
Fig. 5.

A suitable recess is madein the follower to
allow the same to open and close freely with-
out interfering with the motion of the rod.
When the follower is thrown back said rod,
being close in front of theline at the head of
the galley, prevents the type from tumbling
over, and as the new line is pushed in the rod
e* recedes; but sosoon asthe followeris closed,
and by its action the new lineis forced down
into the galley, the rod e* advances again, and
reassumes itsoriginal positionin front of the
galley, impelled by the weights 7*. The chan-
nel f is so constructed that its width can be
increased or diminished to conform to the
width of types of different fonts, and in the
same manner the motion of the follower is ad-
justable, for if the follower would be allowed
to open much wider than necessary to admnit
the new line of type this new line would be
liable totumble over and cause a disturbance.

In orderto adjust the motion of the follower,
itis made to abut against the point of a set-
screw, g%, which screws into the bed support-
ing the galley and extends throughout its en-
tire width. By screwing this set-screw in or
out the motion of the follower is decreased or
increased, and it is adjusted to suit the width
of the particular font of type to be used.

Next to the galley is the table L of indica-
tor-keys, a sectional view of whichis givenin
Fig. 3. These keys connect, by a system of
levers and. “trackers,” with the indicating
mechanism in the centerand beneath the car-
rying-wheel.

In the description of the distributing mech-
anism it was shown that all the movements
for effecting the set of the indicators were ac-
complished through the movements of the
nine segments w®, Fig. 11. In the compos-

ing mechanism there are a 1'ke number of in-
dicators for effecting the set of the points upon
the conveyers, and these are acted upon by
nine levers, which connect the keys with the
nine indicators; but as there are a much
greater number of keysthan of indicators, of

course these latter act to form combinations of
movements, and these, caleulated by the rule
for permutation upon nine places of figures,
would be ample for the most extensivealpha-
bets or characters of any known language.
The keys, as shown, are pins with buttons on
top for the convenience of fingering. The
pins pass through holes in the table, which
holes are arranged in a regular order, so as to
form parallel rows, as shown in Fig. 1, each
pin acting upona small cranked lever. ¢, Fig.
3. Beneath these levers is a series of sliding
bars, b% a bar to each lever and key. These,
in consequence of their numberand thespace
they oceupy, must be very thin, and are most
conveniently made by strips of steel. They
arearranged in a rack formed by the plates
b%, as shown in Figs. 26 and 27. Upon the top
of each bar there is a single projecting pin,
against which the cranked levers d? strike,
these pins being in a different situation, ac-
cording to the position of the cranks and keys.
Upon the under edges of said bars there are
also projecting pins, but instead of being lim-
ited to one to each bar, they are not only of
various numbers, but also in varying posi-
tions, as seen in Fig. 27, where two bars are
seen detached. The upper edge shows the
single pin a* with which each is provided;
buton the under edge one hastwo pins, ¢, sta-
tioned far apart, while the other has three, 0°,
in succession. These pins actuate the nine
indicators that have been already described.
Thus, when a key which acts upon this slide
is pressed down, all the indicators will be set
also; if the key which acts upon the slide ¢,
Fig. 27, is pressed down only two indicators
will be moved—viz., the top and bottom—
while with the next slide three consecutive
levers would be moved, and so on. There
are nine levers, d°, shaped as shown in Fig.
25. They have a long fulerum or axis, the
top half of each lever being a blade, while the
lower half is simply an arm placed near one
extremity of the axis; but as each of these
arms connects with one end of the trackers
€%, which lead off to the center of the machine
at right angles, the same eannot be placed
equally near the ends of the levers d°, as oth-
erwise the trackers could not be engaged.
These latter lie beneath the bed of the ma-
chine, and their position is shown in Fig. 4,
where the ends of the lever d° will be seen
engaged, and which will sufficiently explain
their arrangement upon the axis on which
they oscillate. , :

It will be seen that the whole row of slides
b lies across the tops of the levers d® and at
right angles to them. Thus any slide can be
made to act upon as many levers as may be
required for effecting the desired movements
in the indicators according to the position of
the pins 4! or o°.

Of thelarge number of keys represented in
Fig. 1 of the drawings each ons corresponds
to a type of adifferent name orcharacter, and
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by depiessing it the indi€htisi for eacli stie

must be obtained by varlously - combined
movements of the nine levers d’.

The trackers terminate at their inner ends
in a set of elbow-levers, . (Seenin Figs. 2,
3, 4, 19, 20, and particularly in Fig. 30, where
one of these levers, with its connections, is
shown detached in fullsize.) Theseleversare
pivoted to a standard, s°, which is screwed
down upon the bed of the machine,and which
is provided with nineslots, each to receive one
of said levers, as clearly shown in Figs. 19 and
30. One common rod, *, forms the fulerum
for all of them, and their horizontal arms are
situated abovethetable, whereastheirvertical
arms extend through a slot in the same, as
seen particularly in Figs: 4, 20, and 30. The
trackers ¢ are hinged to the vertical arms of
said elbow-levers, and small springs %, of in-
dia-rubber or other suitable material, may be
attached to said arms to bring them back to
their normal position after each movement.
The horizontal arms of the elbow-levers f° act
on rods or slides 7%, which are guided in ver-
tical grooves in the face of the standard s*,
hold the slides in the grooves, and prevent
them from droppingout accidentally,and each
slide is provided with a projection or tooth,
s*, which are intended to act on the levers ¢°.
These levers are pivoted at the middle of their
lengthtothe standard or division-plate s one
above the other, as clearly shown in Fig. 20,
and they are of gradually-decreasing length,
according to the position of the tooth with
which each of them engages. - Thefirst or top
lever in the row is the longest, and the lowest
or bottom lever the shortest, and in order to
divide them all in two equal parts the pivots
which form their fulera are situated in an ob-
liqueline. By pulling the trackers ¢’ the outer
ends of the levers ¢g° will be raised and their
inner ends depressed, and by their action the
motion of the keysisiransmitted to the regis-
ter-levers A®

It has been stated that the compositor could
compose ahead of the operation of the ma-
chine—i. e, without regard to the speed of
the carrying-wheel or the delivery of the type
by the conveyers—and that he could indicate
letters to be delivered to the compositor’s table
considerably in advance, so that he could be
able to stop working, and yet have the letters
previously indicated delivered without any
further attention on his part. The mechan-
ism whereby thisis accomplished isarranged
as follows:

The movement of the keys does not directly
effecttheset of the indicators, but operates in-
stead on a register-wheel so contrived that a
considerable number of signs or letters can be,
as it were, recorded upon it. The revolutions
of the register-wheel bring the parts recording
such signs or letters successively to act upon
the indicators in time to effect the set of the
indicating-points of the next approaching set-
ting-conveyer. .

25
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The tegister-wheel is comipased of twobroad

conceniric rings, R 2%, one of less didmeter
than the other, but both of the -same breadth
or height. The smaller ring «’, of course, is
inside the larger, thus leaving an annular
space between the two. (See Figs. 1,2, 3, 19,
and 20.)

Figs. 2 and 3 show sections of the register-
ing device in the machine, and Fig. 20 a de-
tached sectional view on a larger scale than
the figures previously named. Fig. 1 repre-
sents a top view of the same when in the ma-
chine in working position, and Fig. 19 is a
similar view detached and on a larger scale.

Both rings are perforated with a series of
small holes, each hole in one being directly
opposite toa holein the other. Nineholesare-
drilled in a vertical line and at equal distances
apart. A short distance from these nine more
are drilled in a-vertical line, and this is con-
tinued until the whole circumference is filled,
care being taken that each hole in every ver-
tieal line is also on the same horizontal line
with its neighbors. These holes arethen to be
filled with pins ¢% long enough to project be-
yond the face of the ring R 2% and to keep
them from falling out small friction-springs
0% are placed between them,as shown in Fig.
19. Each of these springs bears on two ad-
joining pins, and presses against them with
sufficient force to retain them in their sockets
and yetallow them to movein either direction.
Every vertical row of nine pins eorresponds
to the nine indicators, and by these pins the
indicators are acted upon. Thus,if there were
one hundred such vertical rows upon the cir-
cumference of the ring, there could be a like
number of indications by one revolution of
the same, and it is by pushing these pins out
that the indicators can be acted upon by them.
Three of the pins 0° are shown pushed out at
the bottom of the vertical row in Fig. 20,
while all the rest are pushed in, and conse-
quently out of action. The register-wheel is
supported upon the fixed central axis, £% and
turns upon it. Its motion is intermittent—
7. €., it moves by the action of a pawl, notch
by noteh, it being provided with cogs which
engage with the driving-pawl «?, Figs. 1 and
19. Each movement, however, is of the pre-
cise distance between the rows of pins meas-
ured around the circumference.

The act of pressing down one of the keys L
immediately causes the pushing out of one or
more of the pins ¢° in a vertical line, the sub-
sequent pressing down of the same or of an-
other key would act immediately to push out
certain pins in the next vertical line, and in
this waynearly all the pinsmight be setready
to indicate letters on the indicators,and such
setting of the types would take place in due
time as the register-wheel revolved  All the
pins in the register-wheel cannot be reached,
‘because a portion of theinterior spaceis taken
up by fixed mechanism, and consequently the
circumscribing register-levers would be inter-
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rupted at that part. These register-levers 7,
haveadouble motion,and this consists in their
sweeping round the interior of the ring, and
having, also, a vibrating motion in a vertical
plane. - They are hung in a frame, 7% which
projects horizontally from the center shaft, kS,
to which it is attached by two eyes in the
ends of the top and bottom pieces, as seen in
Fig. 20, and these eyes are fitted to the shaft
so that the frame is free to rotate about the
same shaft asits axis. The ninelevers hare
sustained in a vertical plane, one above the
other, by fulerum-pins 4%, which have their
bearingsin the vertical bars 5%, secured to the
frame 7°. The inner end of each lever termi-
nates in a flattened ring, 7", and through all
these rings passes the shaft k° freely, so they
do not comein contact therewith. The outer
ends of these levers terminate just short of
the surface of the inner registering-ring, 29,
and when not acted upon by the keys they lie
in such a position that their ends can pass be-
tween horizontal rows of the pins o, the top
lever standing below the top pinand the low-
est lever beneath the lowest pin. - Said levers
are composed of thin plates of metal having
considerable breadth, as shown in Figs. 191
and 20, the former figure representinga plan
or top view of one of said levers detached.
The outer ends, &, of these levers are, further-
more, beveled in onedirection, as seen in Figs.
19 and 194, and they are so situated in rela-
tion to the inner ends of the pins o°thatif one
of them is raised in line with a row of pins,
and the frame j%rotatesin the direction of the
arrow marked near it in Fig. 19 every pin in
said row with which the end of the lever comes
in contact will be pushed out. The frame j°
is propelled in the direction of said arrow,
Fig. 19, by a pulley, #, which is attached to
it, as seen in Fig. 20, and to which a cord,
7%, is secured, having a weight, %, at its free
end, as shown in Figs. 2 and 20, and this cord
is connected to the frame in such a manner
that the weight produces a motion in the de-
sired divection. :

The travel or motion of the frame is gov-
-erned by an escapement, which allows it to
move only a certain distance at a time, and
this distance must be exactly equal to the in-
terval between onevertical row of pinso®and
the next. The mechanism of the escapement
is composed of two rows of pins, 2, project-
ing from the inner surface of the riug 2° near
its top edge, as seen in Figs. 19, 20, and 29,
the latter figure representing a detached in-
side view of a portion of said ring with the
pins a”. These pins are set in the manner of
a pin-wheel escapement of a clock, those in
thelower row being between those in the up-
per row, as seen in Fig. 29. '

The piece acting as a pallet is the hook-
shaped end 7n® of the vertical bar m? which
slides up and down in suitable bearings near
theouter end of the frame j° When the hook

7* is down it comes in contact with one of the

F pins &™ in the lower row, and prevents the

frame j° following the action of the weight +%;
but as soon as the bar m® is raised the hook
escapes from the pin in the lowest row, and
the frame 4° rotates untilsaid hook strikes the
next suceeeding pin in the upper row, and if
the bar is again depressed the hook escapes
from the upper pin, and allows the frame to
rotate untilit (the hook) is brought up against
the next succeeding pin in the lowest row.
Thus, it will be seen, the frame j° is permitted
to rotate from one pin z* to the other for
every up or down motion of the barm®. The
upward motion of this baris made dependent
upon the register-levers &, each of which is
provided with a tooth or projection, 2%, (see
Fig. 194,) which catches in a noteh, m®, in the
outer edge of the bar m% and the downward
motion of said bar is produced by a spring, p*
Thus, it will be seen, whenever one or more
of the register-levers A’ are depressed at their
inner ends, and consequently raised at their
points, the bar m® will rise, and the frame j°
moves from one pin 2™ in the lower to one
in the upper row, and so soon as the register-
levers 7’ recede the bar m? is depressed by the
action of the spring 9%, and theframe;® moves
again from the pin in the upper to the next
succeeding pin in the lower row. The reg-
ister-levers are acted upon by the coupling-
levers ¢°, the inner ends ¢f which rest each

- upon one of the rings on the inner ends of

said register-levers, while their other ends
bear against the projections on the slides /™,
as previously described, and shown in Fig. 20
of the drawings. Thus it will be seen that,
no matter in whatever portion of the circle the
frame 5°, with the register-levers, may be, as
respects their outer ends, the coupling-levers
g° will always be able to act upon them, be-
cause they continue to press upon some part of
the rings at theirinnerends. The manner of
transmitting the motion of the keys L to the
register-levers % and through them upon the
register-pinso’,cannowbeseen. By depressing
the first key, L* for instance, as seen in Fig. 3,
the slide b%is moved along, upon which are
three engaging-points, and accordingly three
of thelevers d°areacted upon. These pull three
trackers, the motion of which is transmitted
to the three lower register-levers R by the
action of the bell-cranks f° on the slides /*,
and through them on the outer ends of the
coupling-levers ¢°, as clearly shown in Figs. 2
and 20. The outer ends of the register-levers
are by this movement brought in such a posi-
tion as to interfere with the inner ends of the
register-pins o®, and the bar m® being raised at
the same moment, the escapement acts and
the frame ¢° is allowed to move along. As
the motionof the frame takes placethe beveled
ends of the three raised levers 2* will strike
three pins in the next vertical row opposite to
which the frame is now brought up by the
escapement, and three pins o are pushed out,
as shown in Figs. 2 and 20. By removing the




fingeroffthekeytheregister-levarsarcallowed
to fall back, the escapement-bar m® drops
down and is caught by an eseapement-pin of
the lowest row, a second movement of the
frame j° takes place, moving the beveled ends
of the register-levers so as to stand half-way
between two vertical rows of the register-pins
0% for it will be evident that if this were not
done the vertical movement of the register-
levers 7’ would be interfered with by said pins.
If the sameorany other key is then depressed
another set of the levers will take place, ac-
cording to any particular combination re-
quired to give the indicators of the next letter
required in the composition, and the proper
pins o will be pushed out in the next vertical
row in thesame manner as above described. In
this way the register-levers will sweep round
the whole interior of the registering-wheel
until they arrive at the division-plate orstand-
ard s, upon which the levers f° and ¢° are
affixed. At thisplacea warning willbe given
upon a bell, a¢° which may be applied below
the table, as shown in Figs. 3 and 4. The
clapper of this bell is connected to a toe, a®,
which projects through the table, and when
the frame 7° has completed its cireuit it passes
sald toe and causes the clapper to strike the
bell. Wheneverthis takes place the register-
wheel contains a record of a number of letters
equal to the number of vertical rowsin which
pins have been pushed out, and on hearing
the signal the compositor must stop playing
the keys. The letters thus indicated will all
be delivered in regular order in the channel f
without further attention on the part of the
compositor.

It now remains to describe, in connection
with this part, the mechanism for and the man-
ner in which the pins 0® act upon the indica-
tors and effect their setting.

The position of theregister-wheelis seenin
Fig. 1, and also in Figs.2,3,and 20. Itissus-
pended upon the same stationary axis with the
carrying-wheel J, and is beneath it. It basa
rotary motion in the same direction with the
carrying-wheel, and it is moved at the proper
time and to the right distance for giving the
-set to the indicators. Alever,+? with along
hub at its inner end, is fitted on the central
axis and made to turn freely thereon. This
lever carries at its outer end a roller, w?® and
a spiral spring, w%, acts on the lever in such
amanner thatthesamehasatendencytoswing
in the direction of the arrow marked nearitin
Figs.1and 19, and by these means the roller w°
isheld in contact with the cam w?®, which pro-
duces the desired vibrating motion of thelever
2", Saidleveralso carriesa pawl,«’, which en-
gages with teeth cut upon the periphery of the
register-wheel, as clearly shown in Figs.land
19. When theleverisforced backin thedirec-
tion opposite to the arrow marked near it the
pawl slides over the teeth of the register-
wheel, which is prevented from turning back
by a stop-pawl, v%; but when the lever fol-

f lows the action of the spring w%, and swings

in the direction of thearrow marked on it,the
pawl engages with the teeth of the register-
wheel, and imparts to it a rotary motion in
the same direction in which the carrying-
wheel rotates. .

The cam wS is secured to the upright shaft
w%, which carries the pinion &, by which mo-
tion is imparted to thecarrier-wheel J, and it
is so shaped that the register-wheel is pro-
pelled once for each conveyer on the carrying-
wheel. By the motion thus imparted to the
register-wheel R the pins ¢°, (which have been
pushed out by the action of theframe j*,) mov-
ing in the opposite direction to the register-
wheel, are brought in contact, oneset after the
other, with ineclined planes %%, on the outer
ends of plates k% which extends from rods m®,
as shown in Figs. 187, 24, 28, and 28%. Said
inclined planes are formed by turningup alip
on the inneredge of the platesk’, and therods
m? are parallel to each other, their number
being made to correspond with the number of
indicators, and also with the number of pins
o® in a vertical row. They are placed one
above the other, as shown particularly in Fig. "
2 of the drawings, where their position in re-
lation to the register-wheel and to the convey-
ers can be seen, They have their bearings
in a frame, k%, which is secured to the bed of
the machine, and secured to their outer ends
are the indicators ¢*, which act on the rails
of the indicator-points of the setting-con-
veyers. ,

From each of the rods m® projects a small
pin,m", and springs m®, bearing on these pins,
have a tendency to turn these rods down in
the direction of the arrow marked near them
in Fig. 28. Said springsare secured in a post
or plate,m®, rising from the frame %%, and the
downward motion of the rods m?is arrested
by the indicators ¢™ coming in contact with
studs which project from the outer surface of
the frame k%, as seen in Fig. 2. These studs
are in such a position that they retain the in-
dicatorsin a horizontal position, and if a set-
ting-conveyer passes the indicators while they
retain this horizontal position the tails of the
indicator-points on said conveyer pass above
the same without comingin contact with them.
But if one or more of the register-pins o° in
the register-wheel are forced out, and said
register-wheel is turned so thatthe projecting
pin or pins come in contact with one or more
of theinclined planes k%, as indicated in Fig.
28%, the rods m? are turned in the direction
opposite the arrow, marked near them in Fig.
28, or against the force of the springs, and
the indicators €™ are tilted, causing them to
assume an upwardly-inclined position. If a
setting-conveyer passes the indicators in this
position, those of the indicator-points thetails
of which come in contact with the inclined
indicators are turned down, and by these
means the set given to the register-pins o° is
transmitted tothe indicator-points of the con-
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veyers. TForinstance,if,to indicate a certain
letter or type, the three lowest in a row of
register-pins o° are pushed out, if the register-
wheel turns so that this row of register-pins

is brought opposite the inclined planes k% on’

the inner ends of the rods m?, all these rods
will remain stationary except the three lowest,
and the indicators attached to these rods will
be tilted upward. By these means the three
lowest of the indicator-points of the first set-
ting-conveyer which passes the indicators
will be turned down, and if said conveyer ar-
rives opposite to the place of the excavated
rim which corresponds to the set of its indi-
cator-points it will fall in and receive a letter
from one of the radiating type-cases. The in-

dicators, it will be seen, are placed just at the

entrance of the radiating type-channels, so
thattheindicator-points upon the setting-con-
veyers receive their set before they reach the
types. The whole of this part of the mech-
anism is so timed as to bring the indicators
into action just before a conveyer approaches,

-and it will be noticed that the tails of the in-

dicator-points upon the distributing-convey-
ers are cut off, so that all the distributing-con-
veyers will pass the indicators ™ without re-
ceiving a set. The tails of the indicator-points
on a setting-econveyer pass by the indicators
€™, and receive their set while the register-
pins ¢® are under the inclined planes &%, As
soon as the register-wheel turns the next step
the register-pinsin one row clear the inclined
planes, and the indicators are allowed to re-
assume their horizontal position. The next
row of register-pins o now approaches, and
another setis given, and so on continually so
long as there are any register-pins to act.

As soon asthe register-pins have acted they
must be pushed in again. This is accom-
plished by a beveled plate, s, standing close
to the outer circumference or face of the reg-
ister-wheel, as seen in Figs. 19, 20, and extend-
ing up totheheight of the upper circle of pins.
As the wheel passes all projecting pins are
pushed in. Asimilar plate, s' heading in the
opposite direétion and situated close to the
inner periphery of the register-wheel, pre-
vents the pins ¢° being pushed in any farther
than desirable.

From this description it will be seen that
for each letter indicated by depressing one of
the keys L the frame j° advances one step in
the direction opposite to that in which the
carrying-wheel moves, and for each sign trans-
mitted by the register-wheel to a setting-con-
veyer said register-wheel turns one step in
the same direction in which the carrying-
wheel moves, and in turning in this direction
it carries the frame j° back with it. If the
compositor stops, therefore, to depress any
more keys or to register any more signs on
the register-wheel the frame j° will turn with
said register-wheel until it comes close up to
the partition-plate or standard s®. At that

place the motion of the register-wheel must

-stop, and in order to effect this purpose auto-

matically a bell-crank lever, 4%, is prvoted to
the table of the machine in such a position
that the end of one of its arms projects be-
yond the inner periphery of the register-wheel,
whereas its other arm bears on one end of a
spring or yielding lever, . The other end
of this spring or yielding lever bears on a
pin descending from the tail of the pawl
and a light coiled spring, u%, keeps the point
of said pawl in contact with the teeth of the
register-wheel. If the register- wheel has
traveled far enough to transmit all the signs
which it can transmit, the frame 7% strikes
against the inner radiating arm of the bell-
crank lever ", and forces the end of the yield-
ing lever or spring «® off from the register-
wheel. By this operation the tail of the pawl
w’ is forced toward the center, the pawl is dis-
engaged from the teeth of the register-wheel,
and the motion of said wheel stops. From
this arrangement it will be understood that
the compositor is not obliged to continue to .
operate the register-levers until he has worked
them round tothe alarm-bell; on the contrary,
he composes fast or slow, and may work quite
irregularly, stopping at frequent intervals to
set his lines into columns, to space, and to
Justify, as may be required.” Thus, while com-
posing, he is working the register-levers and
frame j° alongin one direction contrary to the
motion of the register-wheel; but if he works
no faster than the register-wheel moves the
levers and frame will remain about in one
place; if faster, he will work the frame round
to the alarm-bell, and then he must stop, and
as soon as he stops the levers and frame are
carried along with the register-wheel, because
they are both connected by the escapement,
and if the frame is allowed to go clear back
to the stop-lever 4 the operation of setting
ceases. The setting-conveyers will merely
pass round empty, but the distributing-con-
veyers will, if there be type on the galley W,
go on independently. The number of con-
veyers on the carrying-wheel and its speed
may, however, be increased to such an extent
that the composer has no time to space and
Jjustify, and in that case a second person is
charged with this part of the work.
Theoperation of this machine and the mech-
anism by which motion is imparted to its dif-
ferent working parts is as follows: The main
shatt S is to be set in motion by some suitable
power, where it will be maintained in revolu-
tion with the proper, and as near as may be,
uniform speed. 'This puts the great type-car-
rying wheel J also in motion, with all the va-
rious parts connected therewith and operated
as has already been deseribed. If a column
of dead matter has been placed upon the dis-
tributing-table, properly set up and blocked,
distribution will commence by setting the stop
2* 50 as to release the lever u? (shown in Fig.
4,) and 1o allow this lever to follow the curves
of its cam w?% By meansof the pawl-levers §*
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the ratchet m? will begin to feed up the line
of type, provided that has been raised into the
channel ¢. If not, no action will take place
until the raising of the line has been done by
the action of the tilting frames « and 0% as
shown in Figs. 5, 6, 7, and 8. All the mo-
tions are so timed that the moment the first
type presents itself at the distributing-stand
X the lateh 2* will be in position to press said
type against the levers 2% the graduated stop
¢ having just previously been moved up to the
mouth of the type-channel. At thismoment
the end of the arm v?, Fig. 4, has ascended the
inclined side of its cam w?, and rests upon the
level surface of the same. The type is pressed
up against the levers 2% and such levers as are
not opposite to nicks sink in. The cams on
the shaft j continue to rotate in the direction
of the arrow marked thereon in Fig. 9, and by
the action of the type on the levers 2° 7* the
indicators e’ on the ends of the segments w®
are set according to the nicks in said type. In
this position the levers are held by a hook, w4,
operated by a cam on the shaft j*, and at the
conelusion of these motions the cam w?has re-
volved so that a feed takes place, the click g*
driving along the line of type, and this, in
turn, pushing the stop ¢! until it is arrested by
coming in contact with the shoulders of the
heads p* of the levers 2%, while at the same
time the lateh y/* is forced back and made to
release the line of type, as shown in Fig. 12.
The feed, as has already been mentioned, is
performed by a weight or spring; but before
thetype is discharged the lineis relieved from
this by the opposite curve of the cam acting
upon the lever v? and it rides upon the level
surface of the edge of the cam-wheels. The
forked ends of the discharging-pusher k! now
approach the type, striking it at three places,
and push it off the platform upon which it
stood onto a distributing-conveyer, which has
just previously been caught by the detaining-
hook 2*. (See Fig.9.) Assoonasthedischarge
is effected thestop ¢t moves back to its original
position,thenexttypeis pressed upagainst the
levers 2%, and the same operation is repeated.
In order to insure the proper arrival of a dis-
tributing - conveyer at the moment the dis-
charging-pusherk?comesinto actiontheshafts
S and T are geared together by equal ‘wheels o
and n. They therefore revolve alike. As the
shaft S propels the type-carrying wheel, the
movement of the latter must be so timed as
to bring a distributing-conveyer into position
a little before each action of the discharge-
pusher, which takes place twice for each revo-
lution of the shaft T. On the carrying-wheel
eighteen distributing-conveyers are .shown,
though this number may be varied at pleasure.
The revolutions of said wheel are therefore as
one to eighteen of theshaftT. The starting-
points of the conveyers being at equal dis-
tances apart, and the wheel se tsoastobring
that point opposite the detaining-hook at the
discharge - opening, when the pusher is out

the conveyer is always caught in time to re

ceive its type. The position of the indicators
¢ is such as to effect the setof theindicating-
points on the distributing-conveyer as it ap-
proaches the discharge-opening and before
it is canght by the detaining-hook. After a
type is received the conveyer moves on with
the carrying-wheel, being returned to its ad-
vanced position by the tail of the lever u*
coming in contact with the stationary stop
u®, and it carries the type, firmly held by the
spring d%, until it has arrived at the mouth
of the proper channel or type-case, at which
place there is an excavation orset of excava-
tions in the groovesof the rimm?, correspond-
ing to the set given to the indieating-points
at starting, and which represent the letter or
character carried. The conveyer is accord-
ingly permitted to fall in, and its projection
2% is caught by the detaining-hook 7, hold-
ing it there until the type is discharged into
the case by the pusher d*, as previously ex-
plained.

The operation of the composing mechanism
is as follows: Thecompositor stands in front
of the table of keys L, Fig. 1, the galley M
being at the extreme left and hiscopy before
him in a convenient position for reading. The
width of the extended column of page is fixed
by the gage-plate in the galley and the length
of each line to correspond by the gage f*.
The compositor now commences registering
the letters by operating upon the keys. This
he may do without any regard to regularity
or speed. If he presses down the keys faster
than the carrier-wheel delivers the type he re-
cords signs upon the register-wheel ahead of
this delivery, as already described, and the
speed of the carrier-wheel may besuch thathe
is able to do this, though the number of con-
veyers and the speed of said wheel can be in-
creased so that the compositor will not be
able to register many signs ahead. In con-
tinuous working the revolving frame having
the register-levers A’ may be worked round
so as to stand about midway between its two
extreme points of motion, as it will be remem-
bered that the same cannot complete its rev-
olution about the register-ring. When in
this position enough letters will have been re-
corded to allow of time to stop and justify the
lines by the insertion of the thin spaces, and
make other corrections, as may be needed,
or, if those duties are attended to by a sec-
ond person, to look after his machine and to
take a little rest. The type will now begin

‘to arrive at the setting-channel and be regu-

larly deposited thereon in the proper order
and position. In Fig. 1 a portion of a col-
umn is represented with its top line pressed
in by the follower €%, and a new line ready to
be cut off by the action of the gage f°% The
sharp end of this gage, pressing between the
types, separates off aline of the proper length
for the width of the column. Nowisthetime
to space the letters or words, because it may



happen that the gage may strike against a
type instead of meeting the line at the point
dividing two types, which it must accurately
do in order to make correct width of column.
Thin spaces are for this purpose inserted, be-
ing taken from the proper case as wanted.
This done the gage f1° cuts off the line at the

right length, and it may then be sent in upon.

the galley. For this purpose the follower ¢
is moved back and a channel is formed to re-
ceive the new line. The compositor, with a
bodkin or thin plate of metal in his hand,
drives the line into place, and the column is
forced down as before. The thin spaces or
quadratsareintroduced in like manner for fill-
ing out a line, when a sentence terminates
short of the width of the column, or whenever
such spaces are required.

The italic type, numerals, and algebraic
signs are or may be introduced into the cases,
for it is evident that any type channel or case
may be devoted to type of any character by
- giving such type or character an appropriate
set of nicks and corresponding indices in the
excavated rim at such channel, as already set
forth.

The machine may be devoted wholly either
to setting or distributing, as the type-cases are
set upon the bed in sections, and may be re-
moved for different ones to be introduced
without interfering with any portivn of the
operating mechanism. When any machine is
devoted,therefore,exclusively toeitherbranch
it may be arranged to perform an increased
amount of work. It is also obvious that va-
rious changes might be made in the arrange-
ment and introduction of the parts,andin the
special combinations hereinafter described,
without ehanging at all the general character
of the machine—as, for instance, the exca-
vated rim, instead of being placed outside the
conveyers, might be placed inside, and, in-
stead of being provided with slotted excava-
tions passing through it, might be made with
recesses just deep enough for the indicator-
points of the conveyers to sink in far enough
to allow them to open to the required distance
to be engaged by the detaining-hooks «*
and 4.

Having thus described our invention, we
claim as new and desire to secure by Letters
Patent— :

1. The conveyers ¢ d, in combination with
the links ¢ d', constructed and operating
substantially as and for the purpose set forth.

2. Giving to the conveyers a direct motion
in the direction of the indicator-points upon
them by means substantially such as herein
described, or any other equivalent means, for
the purpose set forth.

3. The method herein deseribed of compel-
ling the conveyers, after they have been ar-
rested, toovertake and reassiiine their original
" position onthe carrier-wheel, consisting of the
lever v and studs %%, as specified.

4. Themechanism,substantiallyassetforth,
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consisting of the arm %* and spring ¢®, in
combination with the lever «* and conveyers
¢ or d,or any equivalent thereof, for the pur-
pose of moving said conveyers back at the
proper intervals. : .

5. The sectional flange «!” on thé carrying-
wheel J, in combination with the pin w', pro-
jecting from the edge of the conveyers, ap-
plied and operating substantially as and for
the purpose described.

6. Placing the excavated rim on the outside
of the conveyers, instead of on the inside, sub-
stantially as and for the purpose set forth.

7. The rail 5%, applied in combination with
the conveyers ¢ d and sectional excavated rim
m?®, substantially as desecribed, so that free ac-
cess can be had to the conveyers and thelabor
of making the excavated rim is reduced.

8. The projections %* &% on the pusher-
cord kY, to operate in combination with the
tilting-lever s" and spring-stops s s sub-
stantially as and for the purpose set forth.

9. The arrangement of cams %', on the un-
der surface of the carrier-wheel J, to operate
in combination with the levers ¢** d*® and
pushers ¢* d*, substantially in the manner
and for the purpose specified.

10. The griper-springs ¢!® d'® on the convey-
ers, in combination with studs «® 4 and with
suitable mechanism for pushing the types out
of thetype cases orchannels ¢, constructed and
operating substantially as and for the purpose
set forth. '

11. The revolving receiver R? applied in
combination with the carrying-wheel J and
conveyers ¢ d, substantially in the manner
herein specified, so that the conveyers can de-
posit their type without stopping.

12. The type-levers 2% with quadrants 74 in
combination with segments w* and indicators
¢’, constructed and operating substantially as’
and for the purpose set forth.

13. The latch *, or any equivalent device,
applied in combination with the type-channel
a¥ and the type-leversz® substantially as here-
in deseribed, whereby the types are pressed
upagainst the edges of thetype-levers instead
of pressing said levers against the types.

14. The sliding stop ¢?, in combination with
the type-levers 2% and with the channel o,
constructed and operating substantially as
and for the purpose described.

15. The dogu!, orits mechanical equivalent,
applied in combination with the mechanism
for transmitting the set of the type-levers to
the indicators in such a manner that the indi-
cators which are not to act on a certain con-
veyer are positively held until the conveyer
has passed. :

16. The apron A* and stud 2%, in combina-
tion with the sliding stop ¢! and type-levers
2% applied substantially as herein described,
for the purpose of regulating the motion of
said sliding stop when a thin space is pre-
sented.

17. Producing the set of the one class of
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conveyers from the inside, and that of the
other class from the outside, substantially as
and for the purpose set forth.

18. The rods m® with plates %k° k™ on one
‘and indicators €% on the opposite end, sub-
stantially as described, for the purpose of
transmitting the desired set from the register-
wheel tothe indicator-points of the conveyers.
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The above specification of our invention
signed by us this 9th day of June, 1865.

HENRY W. ALDEN.
. WILLIAM MACKAY.
Witnesses:
W. HAUFF,
M. M. LIVINGSTON.




