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To all whom it may concerm:
Be it known

“and a resident of Belleville, county of Essex,

s and State of New Jersey, have invented cer-

tain new and useful Impmvements in Ma-

chines for Jusmfymw and Spacing Type, of'

~-which the following is a speelﬁcatwn -
The present mventlon relates to a novel

to machine or apparatusfor justifyingand spac-:

ing out lines of type to-a uniform length or
measure, and is-to be regarded as an im-
| provement on that class of machine in which
- the justifying or spacing is effected by intro-

15 ducing wedge-shape space-bars between the-

Words in lieu of ordinary spaces as the type

“characters are assembled orset into the 11ne-- -

- holder or shuttle whichis gaged to the exact
length which it is desired 130 ha,ve the finished

20 hne and in forecing all of the space-bars or

&,preaderb sunultfmeously through the line
~until it is spread or spaced out so as to en-

tirely fill the shuttle, then removing the space-

~ bars successively and. subsmtutmﬂ' ordinary
2 5 spaces of equal or slightlyless t;hlckness than
- the space-bar which has been removed at the
p0111t at which it éenters the line, and driving
~or forcing the remaining space- bars farther
“into the: lme to again erand it'so as to fill
30 the line-holder or shuttle whenever a substi-

tuted space of less thickness than the removed

space-bar has been inserted.

~ machine, which is entirely automatic in its
- action,

33 Seveml operations above mentioned, and af-

machine to a galley.

Theinvention will bebestunder Stood by the ?

40 accompanying twenty-seven sheets of draw-

ings, forming a part of this specification, in
which similar letters and numerals refer to-
- simiiar. p.:uts 1h101w*h0ut ﬂll of the seveml-

VleWb

| 45 Figurelisa complete plan view bhowmw the |

y enmre machine. Ifig. 2 is an end ele,va,tlon of

~ the entire machine, 100kinn' in the direction
TFig.

of the arrows, on the line a:g x* of Fig. 1.
318 a front elevatlon of the lower end of the

-.5“ machine with the framework and type sot.
. d IEQFf

tmﬁ mechamsm Dmltted Flﬂ 4:

that I, CHARLES W. DICKIN{. |
SON, a citizen of the Unlted Statesof America,

line o' az‘ of Fig. 1. o
‘showing the demlls of the mechanism for ad- 65 |
‘vancing the type into the line-holder or shut- |

on Lhe line o ? of | Fig. 8.

letters. I‘ K, L, and V in Fig. 1 -
also a pl&n view of the central pmtmn of the 75
machine, showmﬂ' the same mechanism other
‘than the space- bmt and in addition thereto o
the justifying or spreadmﬂ' mechanism, to-- ]
‘gether with the addition of the shuttle \Mth |
-the parts in somewhat different p051t1011 from. 8o
‘that shown in Fig. 10. S
| tion of the sp.:meﬂ-sp{eadmfr or justifying de-
vice, looking in the (luectlon of the ATPOWS,
-on'the line 22 x2of Fig. 10.  Fig.
| partly broken away, to ShOW the lme holderor 85
| shuttle-brake.
- ter the line of type is properly ;]ustlﬁed it
~ removes the completed line of type from the

The pre%entﬂ |

amdlv and accurately performs the

‘the llne 210 2 of Figs. 1 and 10.

ing.. -
.mechamsm shown in Fig. 15, showing the
~wedge drawn back in pOSlLlOIl £0 drop on the 100

| lower table, with the cams in their proper po-
sition.

] elemtlon of the entire upper en(] of th(, ma-
chine, omlttmn‘ the pulleys.
elevation of a pmt of the upper end of the - -
machine, looking in the direction of the ar<"55
TOWS, on the hne 2® 2° of Figs.1and 4. Fig.

Fig. 51s a side

6 is an enlarged plan view of the parts desw— .

‘nated by the letters C and D on the upper
|'part of Ifig. 1, showmﬂ‘ the line-holder or -
shuttle, Lhe Spaee b&lb or wedges, and the 6o

space- bar—mseltmﬂ mechanism. Fw 7 isa
cross-section of the upper end of the machme
looking in the direction of the arrows, on the
Fig. 8 is'a cross- S'E.‘th()]l

tle, 1001{11}# in the direction of the arrows, on
the line ::Jc8 2% of Figs. 1and 2. Fig.9is a de-

tail of the cam mechamsm fm actuatuw the

I‘TI]“ _' |

same, 1001{1110* in the direction of the arrows, 70 -

Fig. 10 1s a plan
view of the central pmtmn of the machine,
showing the various parts designated by the

Fl“" 1118

Fig. 12 is a cross-sec-

13 1s a pla,n

‘Fig. 14 is a detail of the cam
mechanism employed in actuatingthe spread-
ing or justifying bars, looking in the direction

| of “the Arrows, on the line o 2% of Fig. 10.
Fig. 15 is a cross-section of the ftaetmnaln go |
'spacmﬂ* and space- bar-withdrawing mechan- -

ism, lookmo* in the direection of the aArrows, on
_ 10. Fig. 161isa -
similar cr oss-se’etian of the mechanism shown

the opmatmﬂ' cmnlemoved and thespace-bar-
withdrawing mechanism in the act of operat-
Fig. 17 is a similar cross-section of the

E}ﬂ 18 is a ewsswsectmn 1001{&11(1‘ 111

in Fig. 15, showing the extreme position with 95. o
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the direction of the arrows, on the line '8 «'® | the line-holder or shuttle and lower table de-

of Kigs. 1 and 11, but showing in addition

thereto certain parts of the spacing mechan-

1sm. Kig. 19 1s a plan view of the extreme
front of the machine, showing the mechanism

for removing the justified line of type from

the line-holder or shuttle to the galley and
also the device for releasing the gate and per-
mitting it to faill. Figs. 20,21, and 22 are en-
]drcred detalls of the meehamsm actuating the
mechdmsm which removes the ]l]btlfled line

- from the line-holder or shuttle to the galley.

| _tuatm_fr the line-removing device omitted.

20

30

" loose connections upon the shaft.

40

| a,uows, on the line 2% g3 G Fig, 34.

Fig. 23 is a similar view of the mechanism
Shown in I'ig. 19, showing more particularly
the gate- 1eledse W1Lh lhe mechanism for ac-

KFig. 24 1s a cross-section thmunh the bed-

-plate showing the lower table in a raised po-

sition and the mechanism for supporting the
same. Iig. 25 1s a sectional detail of a part
the table-release shown in Fig. 24. Fig. 26
is an enlarged view of the lower table, Wwith
upper part %hown 1n section.
tion of the sprocket-and-cam mechanism for
driving the shuttles and lifting the tables,

_looklnn 1M the direction of the arrowson the

line 932‘ ¢ of Fig. 5. Fig. 28 is a cross-section
of the same meehamsm looking from left to

right in Fig. 4. Tig. 29 1S a &eetmn looking
in “the direction of the Arrows, on the line 2%

x* of IFigs. 1 and 3, showing the fast and loose
connections upon theshaft which actuatesthe
justifying mechanism. Fig. 30 is a complete

side view of the justifying meehamsm look-

ing in the direction of the arrows, on the line
250 %0 of Figs. 1 and 3, showing the fast and
If1gs. 31,
32, and 33 are detail views of the line- holdeL
01’-'5hutt]e the space-bar, and the mechan-
1sm for admncmw type within the former.

Tfig. 34 1s an enlm ged detail view of certain

pmtb of Fig.2. Fig. 85 is a plan view of Fig.
4., Fig. db 1S 4 &eCtIOHdl view of the same
meeham&m looking in the direction of the

T1g. 87

- 1sadetail of the end of the per pendmu]m rack

50

in Iig. 2. .Iig. 381is a perspective view of the
Vlbratmg arm Wthh actuates the type-pusher
in the line-holder aud of the means for actuat-
ing the same. I'ig. 39 is a vertical longitu-
dmal section of Lhe bed-plate of the mfwhme

together with its detttlls looking in the dir ec-'

LlOIl of the arrows, on the line 933‘"" a* of Ifig. 4

-+ 1ig. 40 18 a lonﬂ*ltudmal view, partly in sec-

“the lme 230 o

- glon, looking in the direction of the arrows, on
Fig. 41 is a Slmllar-

A0 of Iig. 4.
view of the same parts, showing the tables

~and the cams for actuating them in a differ-

60

ent position. Ifig. 42 is a side view of the
side plate 1 shownon IFig. 4, showing the racks
which move the f;huttles in their pa,th Fig.
43 1s a plan view of the same part shown in
Ifig. 42, lookingin the direction of the arrows,
on the line 24 21 of Irigs. 2 and 42. Tig. 41
is a plan view, partly in longitudinal section,

of the front pmt of the machme below the
hed-plate on the line a* " of Fig. 3, showing | particular type, may be blleﬂy deseribed and

Ifig. 27 is a sec-

pressed and the mechanism for returning the
same under the bed of the machine. Fig. 45
1S a perspective view of the mechanism for
moving the space-bars and line-holder from
the lower table to the upper table.

- Indroduction.—The machine comprises in
its construction, first, two or more line-hold-
ers or shuttles, in which a line of type is as-
sembled and which are provided with adjust-

70

/5

able devices for determining and limiting the

length of the line of type and which are pro-
vided with longitudinal openings, into which
the line of type is assembled, letter by letter,

by means of any composing-machine, which
may be conveniently employed forsetting up

or assembling the line of type therein, which
holders or shuttles travel upon a suitable
track or way to the spacing and justifying
mechanism and thence tothe galley; second,
devices for keeping the line of type continu-
ously advaunced in the line holder or shuttle
and leveling it in the line-holder or shuttle
as it advances therein; third, a series of ta-
pering space-bars or wedges carried upon a

30

35

Q0

suitable platform upon the way on which the

line-holders or shuttles travel, arranged to be
1nserted temporarily between the wmds_ as
they are set upin the line-holders or shut-
tles in lieu of the ordinary spaces after each
word, suitable mechanism for inserting the
space-bars at the proper time, and suitable
mechanismfordriving them all uniformly far-

therinto and through the lineafterthey arein

place; fourth, a series of devieces which in

connection with the tem porary space-bars de-
termine the selection of the spaces of the re-

quired thickness to replace the suiccessive
space-bars; fifth,a reciprocating space-holder
with suitable compartments containing one
space each of the different thicknesses used,

combined with suitable devices whereby

spaces are constantly supplied to it and

~means for moving the space-holder to and fro

across the line of type, sixth, mechanism for
forcing each space-bar successwely still far-
ther 111130 the line to take up and apportion
any fractional space that there may be and
after so doing for extracting or withdrawing
the: particular space-bar and inserting in its
place an ordinary space of suitable size to fill
up the opening in the line left by the with-
drawal of the space-bar and thereupon fore-
ing thespace from the space-holder down in
the gap entirely into the line; seventh, ap-
propriate mechanism for adv.fmcmn't,he &,hut-

tles along suitable ways and for holding the

same btatlonm) while the aforesaid opera-
tions are being carried out, and, eighth, mech-
aunism for removing a completed line of type
from the shuttle to the galley and then with-
drawing the shuttle from the upper way to
the lower way and returning it to the position
for receiving another line.
In Ifig. 1 the following parts, which arve

~common to all type- settmn‘ machines of this

-

.ff
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the maehme
not shown in this figure) are respectively the
upper and lower shuttle-ways, uponthe upper
of which the justification takes place and
“upon the lower of which the line-holder or

. - refilling.
- line-holders.

IO
L5

_20

| 2

35
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deswnated as follows
B and B’ (the latter of which is

shuttle is returned to a position ready for

E represents
( represents:

L represents the. space-box and the

mechanism for operating the same and the

space-selecting mechanism for inserting the

spaces into the hne of type in the Shuttle as

K represents
‘the fractional-spacing mechanism and the

M and M’ repre- |

the space-bars are removed.

various parts of the same..
sent the cate mechamsm which receives the

- shuttle containing the justified line of type
~at the end of its hne of travel and after the
line of type is dlsehar oed from the shuttle
into the galley moves downward with it to |

a position where it is in a line with the lower

~ table B', upon which it is then removed by
B appmpuate mechanism and carried back to -
~a position where it can be elevated into the
position which it assumes for the purpose of
~ being refilled. R represents the bunter or
- line-removing mechanism whereby the justi-
- fied line of type is removed from the shuttle

to the galley at the apploprlate moment.
U is the galley. S is the main driving-shaft

- of the machine and the gearing mechamsm

- whereby the power is taken therefrom and

~appropriately transmitted to. the different

| .0

50

- roller for leveling the type as it is set up in’
the line-holder or shuttle C. o

~ For convenience in description the varlous ﬁ_

| portions of the mechanism will be described

55 separately, the method of operation being.

- described in connection with each, so far as
~ possible, and the entire operation of the ma-

~ chine afterward. The order of deseuptmn-

~ followed will be tlmt of the successive steps-.

‘to which the type character is subjected in

parts of the machine.

box C, Fig.

pulleys.

to the foregoing there are found in other

drawings certain other parts which are also.
~ common to all machines of this character—
as, for example, T'S, the space-channels and

the Spaee-supplymw mechanism, and N the

the course of its travel through the maehme
from the setter to the galley. |

The Tine- holding mechanism. —-—The line--
holde:t or shuLtle consists of a rectangular
1, prefelably of metal; provided
‘with a hollow interior of such dlmensmn& as
to 1ece1ve Lhe type, of the DELIIZICULELI. Lype-.

A 18 the bed plate of |

C and C' represent the shuttles or

D represents the space-bar or
wedge - inserting mechamsm; :

_--the SPaee-bals or wedges.
justifying mechanism.

- mechanism for operating the line- holder
~ brake.

F represents the
the

'Jawsﬁand’/ Figs. 7, 8, 31, 32
‘which the space- ba;rs herema,ftm desenbed
rest when they are mserted intheline- holder-. -
-8 represents a block which is attached to
the screw 10 and slides hori-
zontally backward and forward with it, as
clearly shown in TFig. 38.
jects outward and fills up the slot 2 on the

the block 9 by.

- T T are the driving-
‘W isthedriving-shaft actuating the |
type-setting mechanism. Pisa eontmuously- '5
driven- pulley for actuating the same and
- whichactuates also the space-inserting mech- |

~anism and the mechanism for advancing the
typein theline-holder or shuttle. In add1t10n |

1 the block §'.

‘holder.

ing through the opening

body whicli is in use.
shuttles C, of which twoare used in each ma-
chine, are fitted to slide along a suitable ver-

The line-holders or

70
tical blde plate 1 near the central part of the

main plate A, which extendsthe entire length

of the machme from the front to the bdek

The shape of the shuttle or line- holdlel s

shown in Figs. 6, 8, 16, 31, 32, ‘and 38. The

_-llne-holdem C O are in reahty composing-

5

sticks, each holding a single line of type, hav- '

ing a lonmtudmal opening or slot 2, Figs. 81
emd 58, extendmn the entire length of the re-

cessed portion and provided w1th an ad]ust—'

Figs. 31, 32, and 38,
which 111]11138 the len ﬂ‘th of the reeesqed opeu-;
Ing, having oonneeted therewith a depei:id~.
at--
eral movement of whlch is limited by a fol-

able sliding block 9,

ing tonﬂ’ue 3, shdmﬂ' in mavs 11 and 19

30

lower 4, inserted in front of the screw 5, as.

shown in Fig. 31. Upon the opposite side of

the line- holdel to the plate 1 are provided the. - '

This block pro-

, and 38, upon. .
90

05

face of the line- holder in which the type are

| assembled. “Mechanism heremaftel described
‘causes the blocks 9 and 10 to vibrate back-
ward and forward in the line-holder with
oreat rapidity, the effect of which is to cause

the type and wedges as they are assembled
one by omne in the end of the line-holder .

‘shown at the left of Fig. 38 to be constantly
pushed forward or advanced the motion of
the bloek from left to right bemg limited by
the follower 4, held in. plaee by the secrew 5.
"The block 3 1s plevented from sliding out by
It will be obvious from Figs. . '
31, 32, and 38 that the limitations of the dls-'-- 110
.tance tmveled by the block 8 to the right will =~

_jIOS.g '.

vary from time to time according to the length o '
of the hne which is to be set up in the lme- |

receive the end of 10(1 23 in the arm 17, pass-

posite the llne holder, as shown 1n Figs. 6, 3,

| and 41, in the manner hereinafter descmbed

A 1011”11]11(1111&1 opening 14 is provided in the

ver tlcal side plate 1 of substantially the Same'
width throughout the plate, and shown.
| Figs. 2, 11, 12 15, 16, 17, 40, and 43, and 15'{

dlrecbly in lme w11;11 the opening 2in the line-

holder, as seen in Figs. 16 and 17, and ex-
tends from the point whe1e the S];)ace -bars,
which will be hereinafter described, are in-
serted in the line to the pomtwhue they are

{ removed. . The opening 2 allows the space-
bars to. be moved freely longitudinally

24 in the plate 1 op-

The block § contains.in its outer

face a longitudinal opening 25, adapted to 115 ]

120

130

‘through the line-holder C between the type
'.ehameter:s asthey are inserted, and the open-
ing 14 in the side plate 1 allows the line- = .
;-holdel mlh the 11116 of ‘rype .;md the Space- o
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- bars inserted therein, to move freely along | mence its movement along its path of travel

X0

.20

sultable ways 34 and 35 upon the edge of the
table M, the shuttle-ways B and B3’, and the
table M', as shown in Figs. 4 and 12. It will
be evident that the type must be set or as-

sembled in the line-holder either singly or by

successive words or portions of words. For
the purpose of forcing the type after inser-
tion downward to the bottom of the opening
2 In the line-holder a roller 13, Fig. 12, is
employed, mounted upon a bracket 15, at-
tached to the plate 1 by the screw 16, as
shown in Fig. 2, under which the line-holder
C passes when it moves downward.

For the purpose of imparting motion to the

type-pusher 8 in the line-holder C during the

assembling of the type a vibrating mechan-
ism attached to the exterior frame 1 of the
machine 18 provided, which is shown in de-
tail in Figs. 2,6,7, 8, 9, 34, 35, and 38. This
mechanism consists of a vibrating arm 17,

. provided at its upper end with an adjustable

.30

35

spring 18.
minates. in two jaws 20 and 21, one of which
arms—the arm 20—is attached tothe extrem-
ity of the spring 18, while the jaw 21is formed
on the extremity of the arm 17. These jaws
encirele a pin 22, which pinis attached to the
surface of a disk 19 at the end of the shaft
W, so as to produce by the rotation of the
shaft an eccentric movement, the effect of

‘which is to cause the arm 17 to vibrate rap-

idly backward and forward, according to the
motionof the pin 22 between the jaws20 and 21.
In case for any reason the motion becomes t00

~ greatl a certain amount of play or escape is

40

afforded by reason of the fact that the jaw

20, forming one of the two contact-points, is

attached to the yielding spring 18, which can
yield when the pressure or movement becomes
too great. 'T'he projection 23 on the inner

- surface of the arm 17 projects through the

45

55

opening 24 in the vertical side plate 1 and

-engages with the rectangular opening 25 in

the pusher 8 upon the line-holder C. The
eftect of the lateral movement of the arm 17
18 to impart a quick vibrating motion to the

‘pusher § and to constantly push the type for-
ward as it is assembled in the line-holder.

T'o remove the connection between the pin
22 and the pusher 8 of the line-holder, the
following mechanism is employed: The lower
end of the arm 17 terminates in two jaws 26
and 26, Figs. 2, 34, and 38, which are attached
by the pivot 27 to the block 28. The block
238 carries a horizontal pin 29, journaled in

- the vertical side plate 1, as shown in Fig. 35,

60

spring is attached to the block 28.

and fastened by a collar 30 and screw 31,
whereby the same is permitted to rotate. The
vibratory motion above deseribed is effected

by the capacity of the arm 17 to rotate with

the block 28 upon the pin 29. The lower end

of the arm 17 carries a spring 32, correspond-

ing in tension to the spring 18, which former
When
the mechanism for releasing the line-holder

after filling and causing the same to com-

The upper end of this arm ter-

begins to operate, certain intermediate de-
vices, which will be hereinafter described, op-
erate to cause the arm 17 to rock outward

upon the spring 32 and cause the pin 23 to es-

cape from engagement with the opening 25
in the pusher §in the line-holder C. Inorder
to hold the line-holder in its proper position
during filling and to prevent it from being

moved by the vibration of the arm 17, a frie-

tion-cluteh 440 is provided on a plate 441, ex-
tending from the side plate 1 and bearing
upon the line-holder C. |

Lane- holder - advancing mechanism.—TIor
the purpose of advancing the line-holder after
the same is filled and the space-bars have
been inserted to the space-inserting mechan-
ism, thence to the galley where the justified
line is discharged, and thence back to its origi-
nal position, ready to receive a new line of
type, aseries of mechanismis provided, which
are shown 1in detail in Ifigs. 1, 2, 4, 5, 12, 27,
28, 34, 35, 56, 37, 39, 40, 41, 42, 43, and 44.
For the purpose of carrying the line-holder
or shuttle C and permitting it to travel an
inclined track or shuattle-way I3 1s provided,
as shown in Fig. 1, the upper ends of which,
M and M’, are movable and detached, so as to
form two tables vertically movable. M isthe
upper or rear table, and M’ is the lower or
front table, as shown in Fig. 1. The tables
M and M' and the plateB are so grooved and
formed upon the face opposite to the verti-
cal plate 1 that the projections 7 and 33 on
the line-holder, IFigs. 31 and 32, engage with
the corresponding ways 34 and 35 upon the
face of the tables M and M’ and the plate B,
as shown in Figs. 4, §, 12, and 16, thus hold-
ing the line-holder during its entire line of
travel firmly against the vertical side plate 1.

Beneath the plate or way B is a similar in-
clined plate or way B', as shown in the vari-

ous cross-sections, and as in the earlier ma-
chines of this same type the tables M and M’
are arranged to be alternately dropped and
raised, carrying with them the line-holder,
which by appropriate mechanism passes off of

the plate B onto the table M’, falls upon and

with the latter, and after the fall of the table
passesoftandiscarried upward upon the plate
B, over which it travels, to the table M, and
upon 1its arrival upon the table M the latter is
raised and the line-holder brought into aline-
ment with the plate B, in which position it is
again filled, and thence passes off thetable M
and onto the plate B, the table M falling toits
lower position to receive anotherline-holder,
while theline-holderdischarged onto the plate

B travels downward, as before, and subjects
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the type now contained in it to the action of

the justifying and fractional-spacing mech-

anism, as before. o '
The mechanism of the tables M and M’ will

be best seen by reference to Figs. 24, 26, 39,

40, 41, 42, 43, and 44. The tables themselves
are preferably rectangular, as shown in the

| plan view; but the lower table M’ is prefer-

130




- itslower surface a roller514, which rests upon-
the extremity of the cam 89 when table is
‘raised, as shown in Figs. 25, 26, and 41.

in one direction or another the table M’ is
- either raised or lowered. When the tableis
lowered, the cam 39 assumes the Pposition
- shown 111 Kig. 40, whlch it retains until it is
~ T again Iotated by means of the mechanism
' helemafter described. The upper table M

20

.25.

.30

35

shown in Fig, 41.

633;309:1 )

. ably cut out at one side, as shown at 36 in |
Fig. 44, to provide access to the lower part
- of Lhe fIOIll} end of the machine.
themselves move vertically upward and down-
ward on suitable standards 37, sliding in cor- |
responding ways 38, cut in the face of the. ver- |
~ tical bed-plate 1, as shown.

. of raising and low ering the tables two cams
99 and 40 are prowded which rotate, respec-
10

42,
~ ble M'and the cam 40 raises and lowersthe up-

For the purpose
tively, upon sleeves on the fixed shaft ts 41 and
The cam 39 raisesand lowers thelowerta-

per table M. Thelower table M’ carries upon

the lotatlon of the cam 39 on z-,ha,Fb 42 either

1S moved by a similar cam 40, engaging with

a roller 517 on end of a bent arm 497, pwoted |
_at 426 to the shuttle-way B'..

“carries a second roller 518, which impinges
' against a

The arm 427

plate 519 on the 10we1 face of the
table M.

and that of the upper table by the stop 521.

- The mechanism operating these cams is $o
- timed that when the lower table M’ is raised

- the upper table will be lowered, but will be

~ just ready to be raised by the rotation of the
cam 40, and when the table M'is dropped the

40 @

45

I 50

table \'I will be raised, but will be on the

o point of being pelmltted to fall by the move-
~ ment of the cam 39, the time occupied by the

rotation of the eam 40 between the point

when it permits the table M to fall and when
it begins to raise it again being sufficient to
.'_enable the empty line-holder a,nd the row of
space-bars to be moved by the mechanism

hereinafter deser 1bed from the table M’ ACroSS

the lower shuttle-way B’ to the table M, and |

~ thecam 39 will in turn occupy sufﬁc,lent time

in its rotation after the table M has fallen to

- -permit the meehamsm a,fmesald to-advance

- and move the line- holder off of the table N ’-_

before the latter begins to rise. | -
The space-bar - msefr*imq meahamsm ----—In—

- stead of ordinary spaces I use tapennw or

6o

| ~ wedge-shaped space-bars E,which, as in other
a 'machmesofthlschmactel memserted tempo-
rarily crosswise into and thmun*h the line be- |

~ tween the words as eompomtlon proceeds or

when the type is ‘rlamfewed to the line-
' -1101'5161 and which ar e_.lepldeed :nechdm_cally
by ordinary spaces, as will be fully deseribed

later.  The space - bars E are clearly shown
]nI‘]ﬂ's 1, 6,17, and 33.

“The tables

By

| at the proper point in ‘the line. -
-provided with a groove or nick 50,in which -
‘the hook forming a part of the space-bar- =~
_Wlthdtawmﬂ'meehamsm hereinafter tobede- =~ |
E upon ‘the. upper table M at ‘the upperend

of the machine are held upon it by means of
acircular rod 51, formed upon the upper face = -

When the table is raised, the !
cam assumes the position shown in Flﬂ' 40,
-and when the cam rotates on its shaft —11
 the table drops and assumes the position

The downward movement
of the lowe1 table is limited by the stop 520 |

convenient manner.

N The partleulm form |
- ol space- bju whl(,h_ is employed in the present

case is most clearly showu 111 the elevatlon in.

‘Fig. 33 and in the pl‘m view in Figs. 6 and 44.

The space-bars are all of the same size, and
from- the points 43 to 44 the sides are parallel,
‘and from the pomts 44 t0 45 they taper onone -

side, as shown in Figs. 6 and 44. The IDWBIE |

__surfdce of the space- bars is flat, so as to per-
mit them to slide freely upon "the tables M

75

and M' and the shuttle-ways B and B"and
into the opening 2 in the line-holder 6, and ..

‘they are provided on their lower sur face with,
a clreular opening 46 and with a rectangular
opening 47 each for a purpose to be herem&ftel

| Sc; |
described. The end of the space-bar which =~

enters the lme holder has a tmnsverse lonn'l- |

‘The upper por-

tudinal slot 48 extending nearly 1its entlr-e.
length forthe purpose of assisting in holding
th_e_m in place by giving a cer lain amount of”
spring to the upper portion. -
“tion is provided on its upper edge with a

curved shoulder 49, which engages with the . '

and serves to hold it when inser ted vertically

scribed, nltimately engages. The space-bars

projection 6 on the edge of the line-holder o
It 18 also

of the table M and passing through the open- |

ings 46 in the space-bars. The entire row

.of space -bars is kept eonstdnn]) advanced'-l L
against a shoulder 52, fixed upon the upper

109 B

bed pla‘re of the machme as shown in Figs. o

4 and 6, by means of afslldlnn head 53, thh_.'-

18 consta,nt,ly pushed fommrd by means of a
coil-spring 54, Figs. 40 and 41, or in any other
The ettremlty of the

__1'0_5' N .;

shoulder 52 is provlded with a finger 55, as. -
shown in Figs, 4 and 6, and the fmward end. o

of the foremost space- bm inthe line is held in
a horizontal position with let’elence to the

line of type by means of a stud 56 upon the.
extreme rear edge of the shuttle-way B. This

stud is of such size that when: the fmemost__ . .
space-bar is inserted into the line the open-
ing 47 upon the lower surface of the space-

bar will-come opposite to it, and as the line- |

pass down the shuttle-way B.

holder moves downward in 1ts path the open- =
ing 47 will come opposite to the stud 56 and
the space-bar in tke line-holder will be per-
mitted to pass over the stud and in that way -
It will ob- ~ .

rzo. N

%ewed from Fig. 40 that the foremost of the =

line of space- bars is kept just over the edge .
of the table M and upon. Lhe ettleme uppel

part of the shuttle-way B. R

‘Thespace-bar-inserting m chfmlqm consists

The arm bO term1n&t9s in a \elmcdl lug (‘I

directly behind the foremost space-bar 62 m. | '
“When - '

the line, as shown m IFigs. 4 and 6.

;-'.of a rod 57, sliding llellzont&l]y in bearings L
58 and 59 and carrying a curbed arm 60, at- - -

tached to. it, as. bhown in Figs. ¢ and 6. 135

'_the slldmﬂ' rod 57 moves flOIH 110*ht to 113['[; in B
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Fig. 4 and from left to right in Fig. 6, it will |

engage with and cause the foremost space-

~ bar 62 in the line to move forward and enter

the line-holder and to be held in such posi-
tion by the spring effect caused by the shoul-

~der 49 engaging with the jaws 6 and 7 of the

line-holder. For the purpose of imparting

- suitable movement to the sliding rod 57 a stud

10

- which bloek the shatt W rotates loosely at ‘rhe_
~normal rate of speed. _
nates atits outer end in a sleeve, as shown in

20

25

30

35
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63 1s provided, engaging with an eccentric

agroove 64, cut upon the face of a block 65, 1n
The block 65 termi-

Fig. 8, which is encircled by a disk (6 and a
gear-wheel (7, provided with teeth 68 on its
periphery. 'The gear-wheel and disk are fas-
tened to the block by the screws 69. The
large gear-wheel 67 upon the block 65 gears
into an intermediate pinion 70, which rotates
upon the shatt 71. This shaft also carries &

second and larger gear-wheel 72, rigidly fixed

to 1t, which in turn engages with a gear-

wheel :3 , provided with the reeth 74, as shown.
in Tfig.

3, attached to or mounted upon the
block '70 which, like the block 05, rotates
loosely up(:m the shaft W. It will be obvious
thatif the bloek 75 be thrown intoengagement
with the shaft W a corresponding motion,
but at a reduced rate of speed, will be im-

'pm ted to the cam-block 65.

In order to effect the connection between

‘the block 75 and the shaft, the mechanism

shownin Ifig.9is provided,which isalsoshown
in Figs. 2,6, and 8. In these figures W repre-
5en1ﬁa the shafts and 76 a trip-lever pivoted

loosely at the point 77 to the block 75, and
provided with a spring 78, bearing ammst_'

the stud 79, also upon the block 75. The lever
1s bent, as Shown in Fig. 9, and is held out
of engagement with the fixed collar 84 by
means of a pin S0 uponthearm81. (Shownin

- Figs. 2and 4 morein detail.) The movement

_50

of the other extremity of the lever is limited
1n one direction. by a stud 32 upon the sur-
face of the block 75, as shown in Fig. 9. The
movement of the lever-arm 76 is limited in
the other direction by the stud 83, formed

upon the surface of the collar 84, which is at-
tached to and rotates with the shait W by

means of the serew 85. The.lever 81 is at-
tached to a vertical arm 86, which is pivoted

~at the point 87 to an arm 88, which in turn

55

) iy TN

- 1n FKig. 2.

60

- is atmched at the other end of the machine’

is rigidly attached to a rock-shaft 89. The
arm 88 is attached by a spring 90 to the bed-
plate A, as shown in Fig. 2, the effect of
which 1s to keep the arm 38 normally de-
pressed and the arm 81 in the position shown

The rock-shaft is actuated by
means of alever-arm 91, carrving a space-bar
02, and the opposite end of the space-bar 92

to the other end of the rock-shaft, as shown
in [ig. 44. The arm 86 is held norma,lly in
a forward position by the spring 86', which is
attached to the upright AS, attached to the
bed-blate A% and after a space-bar has been

111’301 ted 1b 1eqtmes the mec]nmmm to 1ts |

original position.. As a result of pressure
exerted upon the space-bar 92 the rod 31 is
lifted out of the position shown in KFig. 2
and the stud 80 disengaged from the lever 70,
which thereupon assumes the position shown
by the dotted linesin I'ig. 9, by reason of the
force of the spring 78 acting upon the pin 7).
The shaft thereupon makes a single revolu-
tion,and the revolutionistransmitted through
the gear-wheels above described to the cam-

block 65, thus causing the rod 57 to move

horizontally and the space-bar to be inserted.
At the end of the revolution the extremity of
the lever 706 strikes the pin 80 and assumes
its normal position and the motion of the

shaft ceases to be imparted to the cam-block -

75. As the cam-block 75 runs loosely upon
the shaft W, in order to cause it to resume its
normal p0~>1t10r1 in which it can act again af-
ter a single revolution, a balance-spring 93 is

70

75

3a

provided, as shown in I‘w‘ 2, which engages
with a suitable groove or 111(3_11 upon its pe-

riphery and exerts sufficient pressure upon it

to hold it normally in such position that 1t

can be thrownintooperation when the space-
bar 92 1is operated, the force of the shaft be-
ing sufficient to disengage 1t from the spring
03 when the shaft begins to operate. In or-
der to compel the cam-block 65 to return af-
ter the operation to its normal position ready

9[.'}

95

for a new operation, the disk 66 is slightly

flattened at the top, as shown in Fig. 2, and
the pin 80 upon the shaft 811s extended over

the same, as shown in Figs. 6 and 8, the disk

ficiently large to enﬂ'aﬁe with the
. 2, and stop

606 being su
extended rod 80, as shown 1n Fl

105

the disk, and eonsequemly the block 65,at the

proper position, where it remains held until
the pin 80 is again raised.
The yustfz,jfym g-barmechanism.—Theinser-

105

tion of the temporary space- bars farther into

the line of type in the line-holder in order
that the wedge portion may operate to cause
the words to be spaced or spread apart to en-

called‘‘line justifying 7or‘tspreading ”’ mech-
anism, which is designated generally by G in
Fig. 1. This is best shown in Figs. 1, 10, 11,
and 12. Taking up Figs. 11and 12 it will be
seen that the ,]Ubtltwnﬂ-bar itself 1s a hori-
zontal bar 94, which is supported upon an
arm 95 behmd the row of.wedges 1n the line-

holder as it moves down upon the shuitle-

way B and is arranged to move forward and
drive in the entire series of wedges as assem-
bled in the line-holder by being advanced
from left to right, as'shown in Fig. 11. The
arm 95 is attached to a rectangular sliding

bar 96, which slides upon the main bed-plate

A of the machine, as shown in Figs. 10, 11,
and 12. One end of this rod enters 11:11:0

suitable opening 97 1n the bed-plate B, as
shown in Ifigs. 12, 40, and 41, and the 01}]161

end of it passes throun'h an opemnﬂ' in the

IT1O

tirely fill the line-holder is effected by the so-

115

120

Ié5

130

block 98, which is abtached to the bed-plate

of the machme by screws 99, as shown in Ifigs.
11 and 12. Thesliding bar 96 carries a block




- 100, Whidl in turn carries a IoOsely rotating

. IQ
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roller 101. The block 100 impinges against a

head 102, attached to a spua,l spring 103,
‘which is earried on a rod 104, passing through
a vertical standard 105 on th’e' main 'fmme-.

worl of the machine. The téndency of this
spring is to cause the block 100, attached to

‘the sliding bar 96,to be constantly moved for-

ward; but it is held compressed and 1n the
DOSlthH shown in Fig. 12 by means of the
cam mechanism now about to be described.

106 1is a drlvmﬂ'-shaft a,(,tua,ted in the manner

.15

- 20

‘cal bearings 107.

shown in Fig. 12

hereinafter descubed I’O’f.‘:ltlllﬂ‘ln {hree verti-
The shaft 106, Fig. 14, has
attached to it a cog-wheel 111, pIOVIded on

its periphery with the teeth 112, which cog- |
‘wheel is surrounded by an :1ﬂ1]111d1 sleeve. or
‘ring 113, running loosely upon the. shaft 106,
~ Dbut, which can be made to engage with the
cog-wheel 111 and rotate with the ‘shaft 106 by
. devmes hereinafter described.
“has attached to its periphery two cams, one
114, engages with the roller 101,
: mounted upon the block 100 on the bar 96, as’
, in such manner that when

of w Inch

~the shaft 106 :;Letlmtes the cam 114 and the

30

cam 114 is moved out of engagement with

the roller 101 the bar 96 is 1n0ved forward by
the expansion of the sgprmﬂ* 103 and the en-
tire row of space-bars E is driven forward
Dby the justifying-bar 94 and into the line of

- {ype held within the line-holder C until the

~ line is expanded so as to completely fill out |

35

40

the line-holder, the tension of the spring be-

ing only just sufficient to press the bar 94
| forwa: d a sufficient distance to drive the line
of space-bars sufﬁuentlv into the line to take
up all looseness in the line and fill out the
~line-holder.

Lhe cam 114 1s attached to the

surface of the ring 113 by means of serews
115 or in any other convenient manner.

A

- second cam 116 is also provided upon the

-~ wheel 111

~periphery of the ring 113 for the purpose here-.
‘inafter desecribed by means. of screws 11z

45

(Shown in Fig. 14.)

In orderto 1nt91 mlttent]y Lonnect the oear-
‘wheel 111 with the loose ring 113 for the pur-
- pose of actuating the cam 114 a pivoted dog
118 is provided in the penphery of thering, ;

pivoted at the point 119, and provided with a
tooth 120 eng‘cwm o with the teeth 112 uponthe
Thelowerend of the pivoted dogis

~ pressed constantly in engagement against the

55
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cog-wheels by means of a spring 121 (shown
in Fw 14) and 1is lifted out of engagement
with zmd kept free from the cogs 11‘? by

means of the arm 122, rigidly attached to the
dog 118,

, 1n the manner shown in Fig. 14.
The arm 122 is supported by the rod. 108,
which throws the mechanism 1in. and out of

- gear in the manner hereinafier described.

Attached to the rod 108 by a pivot 109 is an
arm 110, I'ig. 14, for the purpose hereinafter
desceribed. It mll beapparent from the fore-
o0ing desulptlon that when the rod 1083, as

%hown in Kigs. 5, 14, and aO is moved out-

ward the expansion_of the spring 121 will

The 11nn' 113
‘holder way B3, as shown in Figs.
spring 132, sat; info an opemnw 133 in the
plate B, as shown in. Fig. 13, serves to con- .
stantly throw the forw ‘ud end of the lever

with the cogs 112 of the mheel 111,
sleeve 113 a,nd the cam 114, attached thereto,

C. The rod 108 is normally held in the po-

This con-

| cause the teeth 120 of the dog 118 to éngage
and the
70
will make a single revolution, and the 101161 o
101 will be releabeu and the 10d 96 will move
forward and the 5pace -bars driven in and the
line correspondin gly spread in theline-holder.
75 -
sition shown in Fig. 30 by means of a spring =~
1923, attached at the other end to the vertical -
frame-plate A? of the machine, so-that until
the rod 108 is moved ‘by the pT‘Opel agencies
the justifying-bar 94 remains at re% and1s do
‘not operated and the ring 113 rotates loosely
,on its.collar on the shaft 106 S |
 Theline-holder-arresting mechanism.— I‘110?:-.
ob]ec,b of this is to hold the line-holder whlle._

1 the justifying-bar is Opela,tmrr

sists of a horizontal bar or lever ]98 which

18 pwoted at 130 in a slot 129, cut lonwmml-

nally in the front face of the shuttle or line-

and 13,

128 outward or from left to 11011t in Kig. 13. o

The forward end of the lever 1‘28 is plovlded
‘with a hook 131, which engages with the line-

]‘101de1':--a'ndholds_ it by reason of the projec- .

tion of the hook 131, which engages with the N

front corner of the palt 33 of the lme-—holdel _ |

‘The lever 128 is operated by means of a slid-
ing rod 126, abutting aﬂ*alnst its rear end, )
passing throuﬂ'h a horizontal opening 127.in - =
‘the plate I, and the other end of which im-

1oo:

pinges against a pivoted latch 124, Figs. 7and

13, pwoted on the rod 125 to the bed- plate

'The end of this latch when the lever is at

rest touches upon the surface of the roller
in Lhe manner above described for the pur-

124 istripped 1’)3" the cam 116 upon the surface

the - lever 1928, compressing the spring 132

‘and releasing the hook 181 from the eomel_’. | B
of the line- holder C,thus permitting the line-
holder to resume its movement upon the

_105'.'. )

113; but when the shaft 106 has been lo‘ﬂ;ated;_ |

'_poseb of driving in' the space-bars the latch -
110
! of the roller 113, and the rod 126 isdrivenin- =~
ward, thereby throwi ing out the inner end of

s

shuttle-way BB by the operation of the lower
driving-rack, which at this instant has be-

‘gun to Opelate, as will hereinafter be de-
;scubed

It will be obvious that this move-
ment wﬂl continue ‘until the
passed the lateh 124, and when this has been

accomplished the fowe of the spring 132

cam 116 has

120

throws the lever 128 back toits original posi- -

| tion, as shown in Fig. 13, and the me(;ha.nism
will be in position to stop the second line--
“holder as it descends.

By means of mech-

125'

‘anism which throws the roller 113 into engage- = - -
ment with the shaft 106 at the proper in-.
stant it is possible to cause a'line-holder to
Dbe held and to be released and move on mth
ach revolution of the shaft 106. |
In. order to announce to the Opemtm that .
the]me holder hﬂcs been ﬁl]ed, any convement: -

30 B
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form of bell mechanism may be employed.
In the present case a bell 414 is shown at-
tached to the support 415 upon the block 429,

- sliding in the ways 430 upon an extension of

10

“1n-its play by the stud 428.

the vertical bed-plate at the upper end of the
machine. It is struck by the hammer 416.
It is provided with anarm 419, keptin a con-
stant position by the spring 417, attached to
the block at 418 at one end and to the rod 419
by the arm 419" at the other end, and limited
The rod 419 is
supported on the top of the line-holder, and
when the line-holder moves down beyond the
end of the rod the rod drops by reason of the
action of the spring and the bell is struck.
When the line-holder riseson the upper table,
1t lifts the rod 419 with it and compresses the
spring 417. The block on which the bell is
attached may be set at any particular point
with reference to thelength of the line by ad-
justing 1t in the sliding ways 430, as &;hown on

Ifig. 5.
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vided.

The space-selecting mechanism.—By this
title is understood that particunlar mechanism
which arrests the line-holder after the space-
bars have been driven in and the line ex-
panded and then drives in the space-bars

successively, so asto take up anylooseness in

the line, and withdraws them one by one and
inserts in the place of the bar so withdrawn
an ordinary space of appropriate thickness to
replace the temporary space-bar and ulti-
mately to properly space ouf the line. The
present machine differs from other machines
of the same general character in that this op-

eration ta,lu,s place by driving in each space- |

bar successively, so as to eompletely fill up
the line, and then removing and replacing it

by per manent spaces, and ot by driving in

all the space-bars simultaneously and then

removing and replacing the first and simul-

taneously drivingin the remaining ones and
then removing and replacing what is then the
foremost space-bar, and soon. The mechan-
1sm which accomplishes this resultin the pres-
ent machine may be conveniently divided
into three parts: first, the line -arresting
mechanism or line- holder brake; second, the

fractional spacing mechanism, :;md thlrd the

space-selecting mechanism. ’I‘hese will now
be described separately. |
(@) Lane-holder brake.—In order to hold

the line-holder stationary during the opera-
tion of the driving in and removing of the

space-barand msertmw a space, a llne-holder
brake consisting of a &.lldmﬂ* rod 203 18 pro-
The 011tel end of the rod 253 slides
1n a bearing in the strap 98, and the motion
of the rod is limited by a collar 252, attached
to it at the outer end. The rod telmmates
in a cross-head 250, fastened by a pin 255 to

‘the rod, and a spring 136 is provided for nor-
‘mally 1101(11[1‘-"‘ the cross-head 250 and the

rod in an advanced position and constantly
thrown forward. One end of the cross-head
bears against a sliding rod 247, provided with

a limitin g-stop 164, whieh 1sarranged toslide |
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| in bearings 249 upon the bed-plate A. The

other end of the rod 247 carries a eam-shoe

248, which by reason of the tension of the

spring 136 18 constantly held against the cam
projection 251 upon the ring 142, as shown in
IFigs. 10, 11, and 18. When the ring 142 is

thrown into connection with the constantly-
rotating shaft 106, the cam 251 will be with- -

drawn from the shoe 245, and the rod 247 will
bedrivenforward by the cross-head 250 and its

retractile spring 156 as far as its stop 164 will

permit. The cross-head 250 will then drive
thesliding rod 253 forward until it bears upon
the line- holdel C atits lowest projecting part,

(marked 331in Figs. £and 32.) By this means
the line-holder will be held firmly until the
space-selecting mechanism has completed its
operation and will not be released until the
ring 142, carrying the cam 251, has nearly
completed its revolution and it is necessary
for the line-holder tomove forward again, and
spring 136 will be compressed, and the br ake-
rod 203 will be withdrawn from the line-holder
C, and the latter will be permitted to move
forward until the foremost space-bar or wedge
strikes the rod 193, which actuates the mech-
anism, throwing the ring 142 in and out of
engagement with the shaft 106. In the mean-
time the cam 251 will be held against the cam-
shoe 248 and the brake held in the released
position (shown in Fig. 11) until such time as

the mechanism isthrownintooperation again,

this operation being repeated each time that

the line-holder advances so that the space-

bar impinges against the rod 193. |

(b)) The fmcz‘wnaZ spacing mechanism. —Tt
wﬂl be obvious from the foregoing that after
the justifying-bar has driven all the space-
barsinto the line-holder, so as to fill out and
expand the line, the instant when the line-
holder comes under thie space-selecting mech-
anism all the space-bars will be inserted a
like distanceinto the line. If, then, the first
space-bar be removed and the appropriate
space Inserted and if the operation be con-
tinued successively and if in each case a
proper space 1s selected to precisely fill in
the amount of space occupied in the line by
the space-bar, perfect justification will be
effected. Asamatter of practice, however, no
space inserted in place of any space-bar does
actually occupy precisely the same amount of
space as was occupled by the space - bar.
Therefore as the space-bars are removed and
replaced by spaces one by one & slight loose-

ness in the line will be observed, Wthh loose-

ness must constantly increase as the opera-
tion of removing and replacing the space-
barscontinues. Totake upthisloosenessand
compensate for it and put in a theoretically
correct space astheoperation of justification
continues, the fractionalspacingdevice is em-
ployed, which consists, as1sshown 1n Figs. 10,

15, and 16, of a sliding b&r 134, Figs. 15 and 16

Which slides horizontally ACross and over the

shuttle-way B and is attached to a sliding

bar 185, which slides horizontally on the bed-
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. plate A as showu in Figs. 15 a,nd 16, in the ! when the rod 134 moves forw*.:ud the e\ilemlty

 block 98
~tieal arm 137, carrying a roller 138.
roller enc-‘aﬂ'es with a double irregular cam
139, ar ranwed to be operated from the shaft
106 by substanmally the same agencies as are
~employed for the purpose of operating the
cam 114, which operates the Jllbtlfylnﬂ'-bal |
The arm 137 and the bar 135 are constantly
kept thrown forward by means of a spring 140

on the rod 141, attached to the frame 105, in-
| In Figs. 10 &lld-
is an annular ring similar ‘ro the ring
144: |

IO

~T'he sliding ba.t 135 carries &4 ver-

the same manner as before.
11, 142

113. 143 1s a dog smulal to the dog 118.
is a bar similar to the bar 122, pwoted at the

point 145 in the same manner as the bar 122.
- Between the cam 199 and the annular ring

142 is a second cam 146, which operates the
- 8pace - ¢jecting meeha,msm in the manner

20

hereinafter described. When the cam 139 is

~thrown into enfrd,ﬂ‘ement with the shaft 106

and the bar 1_)5 moves forward through the

~ engagement with the roller 138, the bar 134,

ear rled on it, moves forward aJlso and comes
in contact with the end of the space-bar E,
-as shown in Fig. 16, and drives it forwmd |

80 as to take up any looseness in the hne

Attached to the arm 134 is a bracket 147,

~carrying a pivoted hook 148, pivoted to tlle

30
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~eurved, as shown in Ifigs. 15 and 16, and the

45
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~and 15,

bracket 147 at the point 149 I'ig. 16. This

‘hoolk, when the arm 134 is. not in 0pelat10n

assumes the posmon shown i in Fig. 15 by rea-

scn of a spring 150, inserted into the top of

the hook and bemmﬂ' against a pin 151 upon
the upright 147, The end of the hook is

point 13 sharpened, as thele shown in such

manner as to enable it to engage w1th the in-
- dentation 50 upon the rear end of the space-
barE, so that when the bar 184 moves forward.
~and impinges against the end of the space-bar
and drives 1t into the line-holder the curved |
~end of the hook 148 is tripped over the bev- |
- eled end of the space-bar and engages ‘with
the nick, as shown in Fig. 16.
‘that the forward motion of the bar 134 ceases
and the retrograde motion commences and
the ‘space-seleetmﬂ* mecha,nlsm begins to op-
erate, the hook 148 is firmly a,ttached to the
space-bar, and as thebar 134 moves backward,
and the hook being mounted upon it, @a,lues_i
-with it the space- bal and w1thdra;wq it from
For the purpose of driving
down the space- _barso withdr awn by the hook |

At the 1113(3&1113

the line-ho. der.

148 the instant that the same is placed upon

theshuttle-way B a device in the nature of a
~ lateh is employed, which is shown in Figs. 10
This la,teh consistsof a bentarm 152,

pivoted at 153 to a plate 154, conveniently
mounted by a screw 155 to the plate A,

of the bealmﬂ* 107. The arm of the latch 152

1s kept eonsmntly thrown forward by means
~of aspring 156.

Itisbeveled onitsinner face

This

256.

The |
- plate 154 may be conveniently arranged to-
~ meet the construction of the machine, butm

~the drawings it is shown attached to the base

~of that rod will impinge against the lateh at

the point 157 and cause the same to open it,

and the instant that the bar 134 moves ba(,k- -

70

ward the spring 156 will advance. the latech

and the latch w111 gently move the space-bar
previously released from the line on the shut-
tle-way B and advance the same downward

upon the same a short distance, so as to leave

75

a free space upon the shuttle- wa,y for the bar

134 to advarce and remove the next spaces. -.
The movement of the Tatch is limited in a for-
warddirection by the front end of the bar 184.

The effect of the latch is to keep the line of

‘space-bars as they are removed one by one
constantly forced down upon the lower table
‘M"and to assume the position shown in Fig.

17 with the opening 46 in the space-barin po-

‘sition to pass over the upper end of the rod
51 on the table M’, corresponding to the rod
51 on the table M.

‘are all gradually removed to make way for

In this way the space-bars

succeeding opemtlons and are ultimately as-

“sembled, as shown in Fig. 41, at the uppe:.

part of the table M’.

8o

gé: -

c. Space-bar-holding mechanism. —In or-.

der to hold the space-bars as they are with-

1 drawn one by one and forced forward by the
latceh 152 in .:tlmement oh the table M’ and
the mech-

assemble them in pr oper order,
anism shown in Figs. 17,18, 26, clﬂd 44 is pro-
vided. - This consists of a horu.ontal rod 255,

arr a,nﬂ‘ed to slide in the upper end of the lower:
table .

The horizontal motion of this rod

95

ICO

is limited by a vertical pin 256, inserted in a

recess of the rod 255, which dlSO plevents it

from turning. A Splla,l spring 257, imping-

ing against a corresponding pin 258 at the
_other end, is recessed in the end of the rod o
The effect of this

| constructlon is to keep the rod 255 constantly
thrown forward from right to left, as shown

205, as bhOWH in Kig. 18,

in Fig. 18, pressing aga,mst the Veltleal pin

1'05-".

11O

'The sliding motion of this rod from
left to right in I‘w 18 controls the dloppmo*'

of a hon/ontal stop- p]a,te 259, as shown in o

Figs. 17,18, 26, and 44, This st()p -plate, asis
shown in Fm 2(3 1s pivoted at one end at the
~point 260 in “the recess in the: table M/, and
1618 pmwded at its upper end with a ﬂa,nfre o
.2b1 against which the space-bar rests When--j .

ris

it is. Wlthdmwn from the line-holder Cand o

‘forced down by the lateh 152; and a spring
262 is provided at the free end of the plate
259, which is held nor m&ll} in the position
The lower end of
the spring 269 is attached to a pin 263 upou: o
r25

&hown in Kigs. 26 and 44.

the bed-plate A. The tendency of this spring

is to draw the free end of the plate 259 con-
stantly downward. The uppersurfaceof the

rod 255 is plowded with a beveled slot 264,
“which is of a width lar ge enough to receive
the plate 259, so that when the rod 255 Moves
forward from. left to 110‘ht in Fig. 15 and the -

130

slotted portion 264 comes under the plate 259 -

‘the tension of the spring 262 will draw down

at the point ]5’7 as ‘shown in Flﬂ' 10, so that i the flee end OF the plate 259 and Lhe fommosh; o

1zo
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space-bar K will pass over the shoulder 261
and onto the plate 259, and when the rod 255
moves back from right to left the beveled

“end 265 of the slot 264 will raise the plate to

its original position, (shown in Figs. 18, 26,
and 44,) with the shoulder 261 ready to hold
anotherspace-bar. Inordertoproperlymove
therod 255 the properdistance and at the right
instant, a pivoted lever-arm 266 is provided,
pivoted on the shaft 267, (shown in Fig. 18,)

~and to trip the same a cam-lug 268 is provided

on the periphery of the ring 142, which is of
such size and 1s so timed as to 1&-; revoliution
that it engages at the proper instant with the
lever 266, as shown in Fig. 17, and throws it
forward, so that the extension-piece 269 en-

gages with the end of the rod 255 and throws

the same forward a distance equal to the dis-

20

tance which the same can travel upon the pin
256. A spring 270 holds the lever 266 nor-

-mally away from and out of contact with the

rod 255, and after the shoulder 271 of thelever

266 1s trlpped by the cam 268 restores it to
its original position.
(d) The space - selecting mec?mn-z,sm.-——-l‘he

- space-selecting mechanism is best shown in
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Figs. 3,10,15, 16,17, and 18. Inthedrawings,

L represents a suitable sliding space-holder
containing compartments 159 of suitable sizes

to which the spaces are constantly supplied
~Appro-

through appropriate channels. 160.
priate space-ejectors 161 operate to eject a

space from the particnlar compartment 159

from which the selected space is to be ejected.
The ejecting 1s effected by anejecting bar or
rod 162, Figs. 10, 16, 17, and 18, which bar is
pivotedatthe point 163 toa standard 164 upon
the bed-plate A, as shown in Figs. 10, 17, and

18, and is normally held down by means of a

spring 165, attached to the rod 162 at its loose

end at the point 166, and at the other end to
the vertical frame of the machine 1 at the
point 428, as shown in Iigs. 17 and 18.

The
upward movement of the rod 162 is guided

by a strap or rod 163, attached to the frame
‘at the point 169 in the manner shown in Figs.
In Fig. 16 the rod 162 is
- shown intheact of descending and the spring
165 correspondingly compressed. .
the rod has completed its movement down-

In Fig. 17

ward and ascended a short distance. The
rod 162 carries on its lower surface a project-

ing lug 162, which 1s so adjusted with refer-
ence to the cam 146, referred to -above, that

during a part of the rotation of the cam on
its axis the lug 162" will engage with the sur-

face of the cam 146 in the manner shown in

Figs. 17 and 13, and when the cam is not in

~operation the rod 162 is held normally in a
The
62 is provided with a pin 102“*, which
slides in a ledge on the face of the space-box
1. ':_Eacl‘l'space-eom partment is provided with

raised pOE:Ithl} as shown in Fig. 18.

rod 162

an ejector 162*, a shoulder of which extends
outof the slots 159 and serves to cause the pin

162* to engage with the particular ejector

as shown in Figs. 10, 15,16, 17, and 18.

space-rack will have

box I. comes to rest. When the bar 162
moves downward, the pin engages and draws

down the ejector, and the proper space is

pushed down into the line. When the cam
begins to rotate, for a portion of the rotation
the lug 162" will travel over that part of the
smf(we of the cam of greatest diameter until
the point 146" is reaehed whereupon the rod
162 is drawn downward by the force of the
spring 165, carrying a space-ejector 161 with
it. When the lufrleaches the point 146°, the
shortest diameter of the cam, the arm lb‘? will
be drawn to 1ts lowest position and the space
driven in to its full length into the line, from
which point the rod 162 will coatinue to be
raised by.contact with the surface ot the cam
until the point 146°¢ is reached, when if is re-
stored to its highest point and stops at the

point where 1ts ‘movement Dbegan at the end

of a revolution.

Fig. 16 shows a space- ‘blank s just com-
mencing to enter theline of type, and Fig. 17
shows one entirely driven in.

(¢) Space-box and selecting mechanism.—

The space-box I.is arranged toslide horizon-

tally in suitable ways a distance proportion-
ate to the number and Vmiety of spaces 1t
contains, and it carries upon its lower face a

Jug 172, containing two bearings, into one of

which a.rod 170 is pwoted at the point 171,
and in.the other of which arod 1751s pivoted,
The
rod 170 carries at its extremity a plate 172,
rigidly attached to it at its outer end on its
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inner face by screws 173 in order to widen

it, as shown in Figs. 10 and 28. The sliding
bar 135 ecarries an upright 174, which con-
tains on its inner surface a lug 176, adapted

to engage a projection 177 upon the lower:

surface of the rod 170, as shown in Fig. 15.

- As the bar 135 moves forward, the luﬂ* 176
‘moves with it, and the lug

176, engaging Wlt]l
the shoulder 177 on the _rod 170.,,', pushes-the
bar 170 and the space-rack L, to which 1t is
attached, a sufficient distance forward so
that When the bar 155 ceases to move the
stopped directly over
the opening in the line-holder in whiceh the
space is to be inserted when the space is
withdrawn. As the space-holder 1., does not
have to move over as great a distance ordi-

‘narily as the rod 135 has had to move in order

to drive in any one of the wedges, the move-
ment of the machine is so timed that by mak-
ing a short distance between the lug 176 upon
the vertical arm 174 and the shoulder 177 on
the bar 170 the space-box will not begin to

move until after the bar 135 has moved a cer-

tain part of the distance which 1t has to

105
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travel, so that the space-box will come to rest .

with the appropriate space-compartment di-
rectly over the line-holder, and when the
space-bar is removed the properly-selected
space can be inserted. In order to positively
hold the space-holder for the proper length
of time at the proper moment in the proper

over Whleh thepm 1S bmlw‘ht when the space- | position, the rod 175 is emplayei’r which is
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pl,owded on lts lower Snu’ace with' a deteut-— |

- hook 178, arran ged toengage with a 1ota,tmﬂ'

- gear-wheel 183 upon the shaft 106 and rotat-
‘Ing with the cams 139 and 146 when they are
in engagement.

. TI0O

detent- stop eomposed of as manyv conical de—

pressions 179 on a rotating shaft 180 as there |

are space- compartments in the space- -holder.
The shaft 180 rotates inthe bearings 181 and

carries ab its extremity a ‘beveled gear-wheel

132, meshing into a eouespondmfr beveled

134 18 a lug fastened to and
1oba,t1nﬂ* with the shaft 180 of the detent- %top

o 179, as shown by dotted lines in Fig. 30. As

-the space-holder I, moves forwfud from left

15

20

e

to right the loosely-held detent - ‘hook 178

moves over the depressions in the rotating

detent-stop, rising and falling as'it goes lllltll
- the space-holder stops. |
- space-holder at the right instant by letting

the detent-hook fall mto the proper stop, a
tripper 420 is provided on the shaft 180, ar-
~ranged to raise the end of a latch 421, pwoted

The.
- loose end of the lateh is drra,nﬂ‘ed to llft in

turn the rod 170 from the lug 176.

Tn 01de1 to loek the

to the bemm 107, as shown in Fig. 30

instant thatthis lelease 1S eff eeted the detent-

~ hook falls by its own weight into the detent-

| 3_0

stop directly under 1t, whele it is held by the

‘action of the spring 185 on the space-box L,

on which StOp it 1ests thereby holding the

‘space-box in a fixed p051t10n until the detent-
rod 170 is raised. While so held, the proper
space is inserted by the ejector into the space
formed in the line by the withdrawal of space-

bar. On the completion of a single revolu-
tion of the-shaft 130the lug 184 issoarran ged

~ that it comes in contact with and raises Ehe
- rod 175 and 1ts defent-latch 178 from the de-

Lent-st()p 17¢
once 1eturned to its original position by the

1, and is held there by the
- stop V'’ bearmﬂ' aﬂ'amst the side plate 1

40

. spring 185, Fig.

The space-holder I. is then at

. The

o spring 185 is- mown in Figs. 1,17, and 18 and

45

- is attached to the frame of the mcmhme and
‘to the bottom of the space-box L, which slides

~ 1n suitable ways 186 upon the fla,me of the

machine. .
"T'he de-

.. nechanism may be em plosfed

95
- wheel 314.
~ its shaft 343 a bevel- wheel 277, which meshes

~ into another bevel-wheel 311, ea,uled on the

end of a vertical shaft 312, FI“'S 4and 5. At
| __the other end of the shaft 312 is a smaller
~ pinion 313, meshing into the beveled gear-

- wheel 314 on the sha,ft 106, whereby appropri- |
~aterotary motion is lmpalted thereto, the size

of the gear-wheels being so related to each |
- other thaL the pmper .&peed of the shaft ]00--

| .'IG-'Q

- Forthepurposeofdriving the j usblfylngandj
~ spacing mechanism the auxllml y shaft 106 is
' This

emp]oyed rotating in the bearings 107.
Lelmmates at its upperend ina beveled gear-
The driving-pulley T carries on

O leault%

At the
in Figs. 19 and 22.

the two ears or luﬂ's of the ring 204.
' the ring 204 is plaeed in posm(m between the
‘collar 201 and the disk 202, the condition of . =
Twospiral springs .
209 are prowded on e113her- side of the ear or | |
fect of which isto keep the ring
; 204: eonstantl y pressed -against the callal
i 201, which rotates with the shaft 106.

- The stop V'is placed on the frame

- of the machine, as shown in IFFig. 1.
. tails of the meehamsm for a,dva,nemn' the
spaces in the space-channels and for e;]eeblnﬂ'-
the spaces are not shown, as any %mtablé -L

ow

Th@ b?,mzfef;r mechanism. -——-—Thlq consists of

'_:Lhmlzontftl pusher 215, opelated intermit- :

tently by the shaft 106, which is thrown into

operation by appmpuate mechanism when
the line-holder reaches a proper point in the
line of its travel, so that when the line-holder
stands directly in front of the galley the jus-
tified line of type can be removed.
‘mechanism is shown in detail in Figs. 3, 19,
20, 21, 22, 23, and 25, and it consists of ashd- 3
ing pla,te 216 Slldlﬂﬂ‘ horizontally upon the -

- This

bed-plate A, t0 whlch 1s attached,at one end,

a hom’ont&l bunter 215, as sh0w11 in Kigs. 3
and 19.

217 on the bed-plate A.

70._  |

5o o
- The plate 216 slides in the stlapsff R

The bunter 215 car-
ries on its upper rear edge a suitable bearing

219, to which is pwoted at 220 a bar 214 o

whleh in turn is pivoted at 218.to the edge of
a disk 202, mounted upon the shaft 106 SO .
that When the disk revolves an eccentricmo-

tion will be imparted to the rod 214 and the
‘bunter 215 will be caused toslide horizontally =
forward and backward. The shaft 106 car-

tates w ith it.

90
ries a collar 201, which is fastened to andro-

This collar containson its pe- =

riphery a series of gear-teeth 203, as shown =~

Between the collar 201 e

and the disk 202 is placed a ring 204, (Shown_'_ 95 R o

in detail in Fig. 21.) This rmn'ha% anearor = . '

lug, with an opening contmmnﬂ' apin 207 at

one end and on the other end a somewhat |

longer ear or lug 205, the shape of which is

Shown indetail in Fln' 21.

~Theinnersurface
of the ring 202 is for med inthe mannershown
in Fig. 20,and is provided on either sidewith .~

ICO T

two ch&nnelfs 206, adapted to hold and receive o

thingsisshownin Fiﬂ* A

luﬂ" 209, the e

of the shaft 10f‘ |

In Ordel to

When |
re5

11e
The .+
dmk 202 rotates’ Ioose]y upon the shaft 106

| and is held in position by a circular disk 210 .
‘and a serew 211, which screws into the head . °
It will be obvious ftom' |
Fig. 22 that as long as the ring 204 is in en- o
.'ﬂ*agement with the teeth 203 upon the face
of the collar 201 the ring 204 W’lll rotate with =~
| the shaft 106 and a reclmoe&mnw motion will |
‘be 11np;1rbed t0. the bar 214.
throw.the ring 204 out of ennaﬁ'emeut with IR
the teeth 203 on the collar 201 “and to stop B
the rotation of the ring 202, a 1eta,1n1nﬂ*-pawl-, Sl

s B

is provided, 212, (mme clearly shown in Fig.

30,) attached to an arm 198, pwoted to the

_,bealmﬂ 107"by the pivot 221. S

of this pawl is to keep the ear 205 out of en-
gagement with the teeth by means of a spring

The tendency

199 ‘which constantly tends to throw the up- - j

per end of the pawl 198 outward and the
The pawl 212 is actuated

lower end inward.

I30 3

by a rod 424, which engages with the end of - . o
a lever 229 whl(,h is pivoted at 223 to an ex- =~
1 tenmon pleee 2L_ upon th_ for (_311_1_03_1;- of '__t_he:;._'-
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straps 217 or at any other convenient point | ward the head 242 is lifted by the lug 244 on

on the bed-plate. The lever 222 is provided
with a nose 225, which is arranged to engage
with a notch 226 in the front edge of the line-
holder. Aspring227is provided at the other
end of the lever 222, which spring bears
against the edge 6 of the line-holder C as it
comes forward. As the line-holder comes
down and stops at the end of its line of travel
the spring 227 strikes the edge 6 and throws
the nose 225 into the noteh 226, thereby pull-
ing the rod 424 forward and releasing the
pawl and causing the ear or lug 205 to take
the position shown in Fig. 22, thereby causing
the ring 202 to rotate with the shaft 106 and
the plate 215 and the bunter 216 to move for-
ward and its forward face to come 1n contact

with thelineof type intheline-holder through
“the opening 2 therein and to push the line ot

type from the line-holder off onto the galley
U. Tor the purpose of adjusting the length

of the bunter to the length of the line of type
formed in the line-holder, a sliding plate 229
(shown in Figs. 3, 19, 20, and 21) is provided.

This slides in a suitable way 230, cut in the
interior of the bunter 215, upon a suitable

“track 231, Fig. 3, and may be shifted later-

ally and fitted to suit the length of any line
of type in the line-holder by means of a
thumb-serew 252, By moving the plate 229
forward or backward in the way 230, as shown
in Fig. 19, the length of the surface 254 pre-

“sented to the surface of the type in the line-
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- ward with the plate, provided with a project-.

- bo

holder may be increased or diminished.

The table-supporiing mechanism.—Ior the
purpose of supporting the lower table M’ an
adjustable latch (shown in Figs. 19, 23, 24,
and 25) is provided. This latch is carried

upon an arm 237, screwed to the lower front

edge of the plate A, as shown in Fig. 23. To
this arm is pivoted at 236 the latch proper,
235, the upper end of which is made in the
form of steps, as shown in Figs. 24 and 25.
To the upper end of the lateh 255 a sliding
bar 241 is pivoted at 238, which carries a stop
246, which stop engages with the foremost of
thestraps 217 on the bed-plate A and limits the
movement of the bar 241 from left to right,
as shown in Fig. 23. The extremity of the

bhar 241 is provided with a beveled termina-
tion in the form of a hook 242, Figs. 24 and

25. A spring 239, recessed in the front end
of the plate A and bearing against the latch

~proper, 235, throws the latch constantly for-

ward into the position shown in Figs. 21 and
25. An arm 245 is fastened to the plate 216,
upon which the bunter slides and moves for-

ing Ing 244. - The length of the lug 244 is
such that when the plate 216 moves forward
the lug comes under the beveled end 242 of

- the bar 241, lifts it and passes under it, and

permits the bar 241 to drop. At the instant

that the bunter 215 and the bar 210 move

- forward to eject the type the table M'1is held

in an elevated position upon the step 234 of

the bar 245. The instant that the plate 210
beginsto move backward, the lug 244 engages

with the inner face of the hook 242 and causes

the latch 235 to be moved from right to left
and the spring 239 to be compressed. A pin
243 is so placed on the bearing 107 that the
beveled surface of the hook 242 will ride up
upon it for a distance sufficient to lift the
point of the hook over the lug 244, which 1s
thereupon restored to itsoriginal position by
the spring 239. While this operation is tak-

ing place, the seat or stop 235" will have been

withdrawn and the table M’ will have been
allowed to drop to its lower position, carry-
ing with it the empty line-holder and space-
bars, which are then in position to be re-
moved therefrom by the operation of theline-
holder-returning mechanism hereinafter de-
seribed. In the meantime the latch 235 will
have resumed the position shown in Figs. 24
and 25. When the table M' moves upward,
it passes over the latch 235 by the compres-
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sion of the spring 239, which spring throws

the latch forward after the table has passed,
and the latter rests upon the stop 235 again,
and is supported in the same manner as be-
fore until the bunter mechanism again moves
forward. It will be obvious from the fore-
ooing that the table will be held firmly in the
upper position until such time as the descent
of the line-holder operates the bunter mech-
anism, which at the instant that the line 1s
discharged from the line-holder throws the
table latch into operation and permits the
table to fall. : ‘ | |
In order to throw into engagement and re-
lease the cam 146 at the appropriate moment,

the trip mechanism shown in Figs. 5, 10, 11,

and 18 is provided. This consists of a rod
187, rotating on bearings 188 and 189, the
latter of which is formed on the upper edge
of the vertical plate 1. The rod 137 termi-
nates at its outer end in an arm 190, IFFigs. 5
and 11, which at its end has a projection 191,
Fig. 18, fittingunderthelever 144, attached to
the dog 143, whereby when the shaft 157 is ro-
tated the arm 144 is raised or lowered, ac-
cording to the direetion of rotation, and the
dog 143 is thrown into or out of engagement
with the cog-wheel 192, attached to the shatt
106, and the annular ring 142 and the cams
146 and 139 will thus be caused to rotate in
substantially the same manner as the mech-
anism at the other end of the shaft 106, for
operating the justifying-bar, is caused to be
rotated. The rotation of the shaft 137 1is
effected by contact with the foremost space-
bar in the line-holder C, which comes in con-

“tact with a rod 193, sliding in a suitable seat

194 in the vertical plate 1, as shownin Kig. 11.
One end of the rod 193 impinges against the
foremost space-bar in the line-holder when

theline-holder moves down at the commence-

ment of the operation of withdrawal and
justification. The other extremity of the rod

the lateh 285, and as the plate 216 moves for- | 193 is connected by a fixed vertical armn 195,
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(shown in Figs. 3 and 15,) which arm

| .. . , as is
shown in these: figures,

195 forward

- 187 and arm 190, release the lever 144, and

o

. attached tothe bearing 188, as shown

foregoing that

- cause a corresponding movement of the dog
143 and engagement with the gear-wheel 192,
resulting in a corresponding motion of the

cams8 146 and 159. In order to return the
rod 187 to the original position after the ro-
tation of the cam a spring 19618 pr
in Kigs.

3, 11, and 18. It will be apparent from the

~rod 187, thus breaking the connection with

- 20

- the shaft 106 and throwing forward the rod

193, so that it can be tripped by the next

‘space-bar when it comes forward in the con-

stantly-moving line-holder. It will be ob-

served that each time this mechanism is

~ tripped by the space-bar,the cam 146 iscaused

~back after the lever 144 has passed by the |
when the space-bar which is |
- pressed against therod 193 by the lower short
rack and weight is withdrawn bythe hook 148.

Lane - holder -relurning mechanism.—For |

~ spring 196,

- ranged that the same will' move

- sents the sprocket - chain,

50O

42, as shown in‘Figs. 24 and 39. _
sprocket-wheel is of the pec uliar construction
shown in Figs. 4, 5, 27, and 28. 41lisan alux-.

to make a single revolution, and at the end
. of the revolution the rod 193 will -'be-"th'rown_

~back to its original position ready to be acted
~upon by the next space-bar when the line-
~ holder comes down to the position where the-

same 18 removed.  The rod 193 is thrown

the purpose of returning the line-holders one

~ by one from the lower table M’ across the
- lower line-holder way B'to the upper table M
- & chaln-and-sprocket mechanism (shown in

Kigs. 2,4, 5, 24, 27, 28, 39, and 44) is provided.
1'his chain-and-sprocket mechanism is 8o ar-
in two differ-

ent directions.
sprocket-wheel, and 273 the lower sprocket-

wheel. - The lower. sp11_ocket7-wheel'_:273 1S an
ordinary wheel arranged to rotate on an axis

lliary shaft carrying a loose sleeve 282, which

: is held in the position upon the shaft 41 by
- means of two fixed collars 301 at either end.

- The sleeve 282 carries two loose gear-wheels

6o

274 and 279, each of equal size, and each con-

nected by means of intermediate. gear-wheels
276 and 278 with the main.dii ving-shaft 343,
S0 that the gear-wheel 274 rotates in one di-
rection loosely on the shaft 41and sleeve 282
and the gear-wheel 279 loosely on it in the |
other direction. The direction of these wheels
1s shown by arrows upon Figs. 5 and 28, the
first of which shows movements of the gear-
~wheel 274 and the second that of the gear-
‘wheel 279.  The gear-wheel 279 i1s shown in

Fig. 28 by dotted lines. To these gear-wheels

o .' are fastened, by the SCreWS 291, two s'tn'fxllei"_

: _ , 18 attached to the
~rod 187 at its upper end, so that when the rod
193 slides in the seat, 194 it will push the rod

and cause a rotation of the rod

rovided, -

as each temporary space-bar
is removed and the. appropriate space has |
been inserted the spring 196 will rotate the |

In the drawings, 302 repre-
272 the upper

- The upper

r

‘T'he opposite faces of the two

surface astud 295. 292

28. A

‘gear-wheels 280 and 261, as shown in Fig. 27.
Lhe wheel 280 is fastened to the gear-wheel
274 and the wheel 281 to the. gear-wheel 279,
Between these two two disks 307 and 308 are

placed, between ‘which is set a sprocket-

the sleeve 282 by a key 283. The sprocket-

| Wheel composed of the spokes 285, with the o
teeth 286 on its periphery, which is keyed to 8

wheel is fastened to the disks by screws 289.

disks are each .

slotted, as shown at 309 in Figs. 5and 28, and .. |

in each slotis placed a flat trip-lever 293, piv-
oted at the point 297 and |
_ represents two toothed
dogs, one of whichis
of the disk 307 and the other to the outer face
of the disk 308, as shown in Figs. 5, 27, and 28.

Each of these dogs is provided with a tooth

carrying on its outer

pivoted to the outer face

296 and a notch 310, as shown in Figs. 5 and B

spring 303 is fastened upon the face
~of each of the disks 307 and 308, impinging -

against the end of the dog 292 upon that par- o

ticular disk, whereby the tooth 296 of the dog
18 kept normally engaged with the stud 295 ~
‘upon the corresponding flat lever 293. It will
be obvious that if for an _
~end of the lever 292 be thrown ontward and =
_ 95
ment with-the pin 295 and the pin be thrown =~~~ |8

the tooth of the dog be thrown out of engage-

oo B

y reason the upper

down into the notch 310 the tooth 296 will J
engage with the teeth on the periphery of . |
the gear-wheel 280 in the one case and with SR

‘those on the periphery of the wheel 281 in the
other case, and the sprocket-wheel will there- . o
upon rotate in the same direction as that m .
| which the gear-wheel 274 is rotated in theone .

100 R

case and the gear-wheel 279 in the other case,

and will be carried in the direction shown by
arrows in Figs. 5 and 28, thereby giving a -
similar rotation in each case. The extremi-

Lies of each of the flat levers 293 extend ount = o
h'e'_spl'Ocket.-Ineeha-n_iSm',-and-i'u'o'l_fder’-[-_',_. L
(10

beyond

to trip the lever 293 at the proper time an arm

110 is provided, which is connected with the
~mechanism which actuate the racks and is
moved as hereinafterdeseribed. ' This arm110 .
is arranged to engage with the end of the flat
lever 293, extending outward from between

10:5_"" |

the disks shown in Figs. 5 and 27, which lever
isslightly beveled.onl-i’ts.rearend-,-.a's sh-o‘_wnat_ R

306.  When therod 110, Fig. 5, comes in con-

|

tact with the lever 293, it throws the pin 295
| from its position, as shown in TFig. 5, in the
tooth 296 into the noteh 310 in the dog 292,

whereupon the tooth 296 engages with the -

‘gear-wheel 280, and the sprocket-wheel 272

rotates in the same direction as the direetion

~of rotation of the gear-wheel 281. The lever:
293 will obviously rotate with the gear-wheel
280, and when nearly the entire revolution is’ )
completed the beveled end 306 of the lever
293 will come in contact with a pin or stud
505, held at the end of a fixed arm 304, sup- _'
‘porting therod 110, asshownin Fig. 5. There-
‘upon the lever 293 will be restored to its nor- L
mal position, the teeth 296 thrown out of en-

gagement, the connection between the dislk
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“and the sprocket-wheel and the ocear-wheel

930 will be released, and the chain 302 upon
the sprocket-wheel will cease to move. A&

" the instant when the fixed rod 304 operates

[O

20

to throw the sprocket-wheel out of connection

with the gear-wheel on the one side of the two
disks the corresponding lever 293 upon the
other side of the disk will be tripped bya Y-

shaped stop 299 300, pivoted fast at 205 upon

the auxiliary shaft 279. The effect of trip-
ping this lever will be to cause the lever 293
on the inside of the disk to move, so that the
stud will come into the corresponding notch
in the lever 292, attached to the inner disk,
and cause the tooth 295 of the dog 292 to en-
cage with the gear-wheel 281, rotating with

the gear-wheel 279, and thereby 1mnpart a re-

verse direction to the chain 302 upon the
sprocket-wheel 285. When an almost com-
plete revolution is effected, the shoulder 306
upon the flat lever 296 comes 1n contact wlith

the curved extremity 299 of the Y-shaped stop
299 300, and thereapon the lever 293 will be

tripped and the dog 292 will assume its for-
mer position, thus releasing the connection
between the cog-wheel 281 and the sprocket-

wheel 230. |
The space-bar-returning mechanism.—7This

- consists of a block 383, sliding ina slotor way

35

40

45

o

‘wheels 272 and 273, as shown In Kig. 39.

385 in a plate 386, extending the full length
of the machine, as shown in Tig. 30. It 1is
also guided at the upper end by a lug 589,

formed on an extension-plate 383, as shown

in Figs. 4 and 30, traveling in the way 392 on
theblock 383. Thisblock 383isshown clearly
in Fig.45. Itcarriesonitsunderfaceachain-
fastener 388, by means of which it is attached
to the chain 302, passing over the sprocket-
As
the sprocket-wheels turn from right to lett
the sliding block 383 by engagement with the

chain-fastener moves up onits ways,and when,
the sprocket-wheels move in the other direc-
tion the fastener moves the block back again

to its original position..

The block 383 carries a slide 382, set at right
‘angles to it, as shown in Fig. 44, which car-

ries a spring-lateh 378, pivoted at the point
379 to the slide, and the movement of which
is limited by a stop-pin 380, against which it is

held by aspring 381. A friction-pin 391, run-

- ninginthe way 392, is provided in lower part

55
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of the bed-plate A toregulate the movement.
The outer end of the slide 382 has to be pro-
vided with the lateh 378 in order to enable it
on its downward movement to pass the table

M and the roller 514. The lower end of the
table M is cut out, as shown at 393, which en-

ables it to pass by the table and assume its
original position, ready to remove the line-
holder and space-bars when the table falls

again. Thiswill be best-seen by reference to
Fig. 41. As the slide 382 descends by the

downward movement of the chain 302 the ex-
tremity of the latch 378 comes in contact with
the upper edge of the table M and is com-
pressed. Asitdescendsstill farther it comes

movement.

633,309

lin contact with the roller 514 and isstill farther

bent in by it until finally it reaches the point

where it passes the edge of the cut 393 and

then is restored by the spring 381 to the posi-
tion shown in Fig. 44. o o

In order to enable the space-bars when re-

moved from the table M' by the upper surface
of the slide 382 to pass over the projection
961 on the pivoted plate 259 on the table, a
projecting lug 384 is provided on the block
383, so that when the block moves upward
the beveled edge of the lug 384 comesin ¢on-
tact with the sliding rod 255 in the table M
and causes the same to slide inward in. the
same manner as it was caused to slide by the
block 266 when the space-bar passed originally
down onto the table, thus depressing the plate
9259 and permitting the bars to be moved over
the edee 261 and off of the table on the shut-
tle-way B'. In order to support the space-
bars as theymove off the shuttle-way B, three
pivoted spring-catches 387, pivoted at 390 in
the bed-plate A and actuated by springs 390,
as shown in Figs. 7, 13, and 40, are employed.
The space-bars are further gunided by the
plate 394, in the end of which the catches are
inserted, which plate extends entirely over
to the lower end of the shuttle-way, practi-
cally covering it. - | |

We will nowtake up and describe the vari-
ous actuating mechanisms employed.

T he line-holder-driving mechanism.—This
will be best seen from Figs. 2, 34, 35, and 4s.
The rack 1% is driven by the gear-wheel 529,

rotating on theshaft 326. Therack 1°is driven

by the gear-wheel 327, rotating on the shatt
326. The shaft runs in a bearing 329 and
carries on it a cog-wheel 330, and the shaft
328, Fig. 12, runs in a bearing 331 and carries
at its extremity a cog-wheel 332. The cog-
wheel 832 engages with a larger cog-wheel
335 upon an independent shaft 337, which
carries a cog-wheel 336 and also a sheave-

pulley 338, over which passes a cord 339, at-

tached to a weight 340. The effect of the
weight upon the sheave is to keep the rack
315 normally in the position shown in IFig. 2.

The cog-wheel 330, which drives the upper

rack 314, engages with a sliding rack 333, with
teeth at one side at one end and on the op-
posite side at the other.end, sliding in away

334, and the cog-wheel 336 engages with a

sliding rack 341, formed in the manner
clearly shown in Fig. 2, with teeth on one
side at one end and at the opposite side at
the other eud, sliding'in the ways 344 and 351.

Each of the racks 1* and 1° carries a lateh
316, provided in a recéss 318 on the upper
face of the rack. The latch is of the same

construction in each case and is provided.

with a spring 819, which throws it constantly
forward, and with the two pins 217 and 321
in the recess on either side for limiting its
A pin 322 is placed in the upper
end of the way 324 on the side plate 1, in

which the rack 1*slides, which pinis arranged
' to move in a groove 321’ on the face of the
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engage Wibh -

rack, which pin le'tll;lc'l's the latch of the rack | v
1° when it rises and permits the line-holder
~ to pass by it when the table A is raised.

The ends of the racks 333 and 341 are op-

erated by mechanism (qhown more clearlyin |
36, and 37), which alternately
a gear-wheel 542 on the main
~driving-shaft 343 by means of the actionof a
right- a,mrled rocking arm 347, pivoted at 348 !

Flﬂ’s_ 34, 35,

to the fl‘ﬂ,me of the nmehme

‘The e:\’memlty
of the rack :

spring 349, one end of which is attached to

‘the arm 347 and the other end to a pin 350 on:

" the bearing 351 on the frame of the machine.

20

- movement of the rack 333, which actuatesthe:
recess a54 Fig. 34, is formed
below the point
‘where the teeth on that edge cease, and a
. pin 355 is provided on the lower end of the
bent arm 347, projecting horizontally forward,

Ill-

. 40

5 5

§%e)

driving-rack1*, a

rear end a eroove.

When the upper arm of 347 is depressed, the

ack 841 comes into engagement With”the_
‘wheel 312 and moves fmm ]eft to right,
In orderto depr e%s‘rhe m m;

%lmwn in Fig. .
347 at the 1*'wht instant with respect to the

on front edge of the rack 33:

so as toengage with and enter the recess..
order to throw the 1.«3,01{ 333 into enc gagement

with the wheel 342 and to bring it back to its
. original position, the Oevlc% shown in Figs.
These con-.

24, 85, 36, and 37 are employ ed.

sist of a spring-plunger 357 Hllpl[]ﬂ' ingagainst

the teeth of the rod 333, earned on a pin 360,
‘encircled by a spiral Sprmﬂ' 359, sliding in a

block 353, attached to the uprmht plaﬁre A’

On the opposite side is a block 345, shaped |
& groove in Whleh the.
rod 333 slldes Vermmlly it being forced e(m-_
| sfcmﬂy 111»1’31(1 by the plunger 337, and it is.
v locked position by the pivoted

a8 sh()wn containing

held in-
&pnng-level 364, pivoted to the block 345 at

- 305 and provided with a jaw 368, engaging
- with the rack, as shown in Fig. 3{), :.fmd nor-

mally held in engagement by the action of
the spring 566.

action of. the spring 366 at once flies back
of it, and the face 361 engages with the

smooth face of the rack as it rises and holds
it constantly in engagement with the wheel |
342 until it passes out the jaw 368 and into |
the block 345. When the key His depressed,
the pin 369 on the bent lever 369 throws the

lower end of the rack 335 forward from left to

right, compressing the spring 359 and throw-

ing the upper teeth on the rear edge of the

]‘.:-LC]{ 333 into engagement with. the teeth on
The

the constantly- IOtELTle" cog-wheel 342.
rack 333 thereupon beﬂ‘ms to move upward,

| imparting its motion to the wheel 330, and,
thedriving-rack 1“" begins Lhon totr mml ﬂmﬂv |

541 is normally held out of en-;
gagement with the wheel 342 by me: ans of
the I‘Otklllﬂ‘-m‘m 347, pivoted at 348 to anarm
333 upon the frame of the machine.
upper end of the arm 347 is held up by a

_[‘th

rocking

sition.

‘the Gonnectwu with the arm 342.
‘stant that the rack 3{1 iS

| \Vlleu the rack 333 is rocked
forward by the key II, the latch 368 by the

-pression in the edge of Lhe arm 371.

15

wﬂ

When the rack

n.h.-l-.r

from 11<rht to left, thus releasnw 1t from en-

ce..-l,seszw move. ‘As the mek:
driven by the C«plmﬂ' I)hlI]”'el from

l“" he Ia,tch 816 is Ie]e&sed h om the pm'
'3?"‘ .Eme moves, engaging the end of the line-
- | holder and pushmﬂ it Wlbll 1f.
1 3331is pushedoutward,the pin3ddsiswithdrawn
from the lower Sh{)nlder of the recess 3{)4, and
the shoulder will then pass by the pin, and
the rack 333 will move lI])Wdl(]
lower end of the rack 3
__w)ml the block 304, the spring-plunger 359
will 1m medlately throw the end of the rack -

‘When the ”
33 has pas%ed up be-

gagenient with :he wheel 3512, Whereupon it
539 18 thus
wht to
left it strikes against the pin 355 and pnsheg
it into the bllOllldel 356 in the upper block
345, whereupon the pressure of the spring-
” _plu nger 359 against the rack 333, acting on
The inner fa,ee of the rack 341 carries at the |
362, in whwh a pin 363
~upon the upper. end of the arm 347 slides.

the pin 353, Wlll depress the upper arm of the
o arm 347 by means of the groove 262
| and’ pin 263, and the rack 841 Wlll be thrown -
into engagement with the wheel 842, causing
‘the former to travel from left to right on 11105
ways 344 and 351, thereby causing the lower
rack 1% to begin _.to move 1_1pma,1_"_d pushing
~with it upper rack 1* back to its original po-.
When the rack 1*reaches the end of its-

lineof travel, ther a(,k 30:} will ha,ve descended

a sufficient dl%tfmee toagain engage with the .
pin 355 and trip the 1001{m arn -_:--17 thereby

raising the end of the 1‘&6]{ 341 and biea,];mﬂ._

T he in-
released from en-

75

S0

9 o f

100

gagement with the wheel 342 the weight 340

rack. ‘The _latch 316 upon the upper end of
the rack 1° thereupon engages with the up-

per end of the line-holder C; as shown in Fig.
11, and drives it forward. The beveled end

is free to drop, and 1t commences to unwmd_ |
‘the sheave 338 gradually as the bars are re-
moved one by one and drive down the lower

105

367 of the rack 335 guides it into and through
the block 361, compressing thesm ing 366 111’(0_

the original [)OSltI(JH shown in Kig. di, and as

it descends the pin 355 slides down on the
smooth face of the rack until the recess 354

341 out of eng

comes opposite to the pin 355 on the rocking
arm 354, wherenpon the spring 349 draws the
“arm back to its normal position, lifts the rack -
agement withthe wheel 342, and

110

-I,t_sj o

holds the p_m.ﬁrm]y in the position shown in -
Fig. 84, while the lower end comes against

1;1:16 pin 369 at the extremity of the bent arn
of the lever 345, ready for _
Sprocket- mechamsm actuator.—In order to

trip the czpr*oelz;et mechanism at the pr'oper_

time by rocking the arm 109, a shaft 377 is

der the bed-plate (md carrying on its end op-

a new movement |

'- pmwded extendmﬂ' ACross the machine un-

posite to the arm 108 a ﬁved arm 370, as.

shown in Fig. 2.

it at 373. ‘The motion of the arim 373 is lim-
ited in one direction by the pin 3f4 and 1n

120

125

This latter arm carries at |
1ts extremity a pwoted arm 371, ﬂttaehed to

130

the other by the pin 375 engaging with a de- '

This

plate 18' 80 .:m'mwed with re SpOGt tio le plate
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270 that a heel projects out beyond it, which
72 | position attheforwardend of the holder when

heel is arranged to be tripped by a pin 3
on the face of the gear-wheel 336. When the

gear-wheel 336 rotates from right to. leff, the

pin 372 hits the sharp edge of the heel of the

~arm 371, trips the arm 370 upward, and there-

by 1mp&1ts a short rocking movement to the
arm 370, which in turn _I"OO](S the shaft 377
and the arm 108 and the rod 110, attached to

1t, and causes the sprocket mechanism to

engage with the cog-wheels 279 and 281, as
the case may be, .:md the chain 302 to mow
in one direction. Thearm 371, after the pin
372 has passed it,immediately dmps back to
1ts original p051t1011 by reason of the weight
of the fiee end, and the arm 370 is lestmed

- to its original pomtmn by the tension of the

20

spring 123, actingon thearm 108. Whenthe
gear wheel 336 beﬂ“lllb to move in the oppo-
site direction, the
beveled edge of the heel and lifts the arm

371 until_it passes it without rocking the arm

570 or affecting the arm 108, and thus the de-

vice is in qul‘[’lOI] to act again when the gear-

wheel begins to rotate from right to left,
The mb?"aiow-acmm‘ NG mechanism.—In or-

~ der to operate the vibrator and to throw the

30,

35

40

.to the frame 1.

vibrating mechanism out of engagement with

the shutble when the line-holder is completely
filled, ablock 403 is provided, extending to the
line- holder- attached to an m m 404, thh 18
pivoted at 103 to an arm 4006, piv oted at 407
The arm 406 carries a pin
408, sliding in a slot 409 on the end of a rod

410 which in tarn 1s pivoted at 411 to a

erank-arm 412, attached to the rock-shaft
040. The vertical arm 17 is provided with a
horizontal groove 17" in its inner surface,
which is beveled at its lower edge, as shown
in IFig. 38, The arm 406 passes through this
groove when 1n a raised position. Whenthe

| llne holder C passes downward after having

50

been partially filled, the block 403 is re-
leased, and when the key H is depressed and
the shaft 846 is rocked forward the arm 410
is depressed, carrying with it the arm 406,

which travels downward on the beveled edn’e ,

17" of the arm 17, throwing itoutward wmnst
the spring 32, and thus thlowmﬂ' the pin 23
out of the slot 25 in the plate 8 of the vibra-
tor. When the line-holder is raised upon

-~ the table M to its original position ready to

55

be refilled, its upper edﬂ-e strikes upon the
block 403, 11fts the rod 4:06 and permits the
rod 23 of the vibrating mechanism by the
force of the spring 32 to enter the opening 25

~1n the plate 8 and cause the mechanism. to

60

vibrate, as before.
In ordel to throw the line-holderas it moves
upon the table M forward at the proper in-

~ stant, so that it shall assume the proper po-

| 31t101:1 to engage with first wedge 62 in the line

and also so that it may engage with the block

~which actuates the vibrating mechanism, the

beveled plate 413 is provided, attached to side
plate 1 at the top, as shown in Tfig. 41.
In order to 16%016 the plate §, Whl(}h 18 2

pin 372 moves over the

633,309

part of the vibrating mechanism, to the proper

the latter is raised by the table M and the op-
eration of fillingiscommenced, aspring-catch
(shownin IMigs. 2.:1,11(144) is provided, arranged
to be opmated by the line-holder as it moves
apward upon the lowershuttle-way B’. This
consists of a pin 400, adapted to slide in the

70

75

plate 1, fitted at one edge with a yielding

spring 401 and beveled at the other end, as
shown at 402. As the shuttle or line-holder
moves upward the beveled edge 402 engages
in the aperture 25 of the plate 8 and drives it
down to the front end of the shuttle, and as
the shuttle passes upward the give of the
spring permits the pin 400 to be pushed back
and beyond the line-holder and be restored
by the spring 402.

- Method of operation.—The method of op-
eration of the entire machine is as follows:
When the machine is ready to operate, the
line-holder C stands in the proper -position
(shown in FFig. 1) on the table M at the upper
end of the ver tleal side plate 1 above the shut-
tle-way B and the vibrating mechanism is
constantly operating, Lhmwmﬂ the plate 8 in
the line-holder backward and forward at a
very quick rate, the vibrator having previ-
ously been set by the screw-rod 5 in such a

30
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95

manner as to limit the length of line to beset

up in the line-holder. The keyboard of the
type-setting mechanism, which may be of any
convenlentform and placed in anyconvenient

100

position with reference to the present ma-

chine, is then operated and the type charae-

ters mselted one by one through the type-

channels T'S. As fast as each lettel enters
the space 2 of Lhe line-holder C it is pushed
forward by the vibrator 8 and assames a po-
sition behind the next preceding letter in the
line-holder. As soon as a single word is as-
sembled the operator depresses the key 92,
whereupon the space-bar-inserting mechan-

1sm D throws the foremost of the space-bars

from the top of the table M forward into the
line-holder up to the point where the shoul-
der 49 begins.
setting up the next word is continued, and
when the next word has been assembled the
key 92 1s again struck and another space-

bar inserted into the line-holder behind the

word. Meanwhile the vibrating mechanism
constantly forces the line-holder, aided by
the weight of the holder itself as it is being
filled, downward on the table M until the point
is finally reached, when the line-holder moves
from under the bell-crank 418 and the bell 417

' rings, thus indicating that the desired line

has been set up and the line-holder is full.
Thereupon the key H is depressed and the
rack 1* begins to slide downward and the lateh
516 upon its lower end comes in contact with
the line-holder and forces it down off of the
table M and onto the shuttle-way B to a point
where it 1s stopped by the line-holder brake
128. At thisinstant the justifying or spread-

| Ing mechanism G operates by the rotation of

105

ITO

Thereupon the operation of
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the shaft 106, and :thef -jllétifj?i.ng;.bal‘ 94 ig

‘pushed forward and drives all the space-bars
equally into the line, cs | _

~ 8hounlders 49 until they expand the line so as
-5 toentirely fill the line-holder. ‘When this op-
- eration is completed, the lower rack 1° en-
gages with the line-holder C by means of the
latch 316 on the upperend and pushes it down

in front-of the spa

1o 1sm K, which operates at the right instant to

push in the space-barsone by one, soasto take

~up any looseness left in the line and to with.

draw them and after withdrawal to insert into

- theline instead of them an appropriate space
5 _ Dartm;

. Space-box L. As fast as the Space-bars are

i withdrawn the line-holder is moved, forward
340 upon the sheave

.~ by the action of weight | .
348, which drives the rack 1% and the line-

20 holder downward ag rapidly as the s page-ox-

© tracting m echanism will permit,. Du ring the

-

- operation of driving inand removing.each of
the space-bars the line-holder is
- tionary by the brake 253,
25

the rack 1° will return to its ori ginal position.
The space-bars as they are withdrawn will
30

- table M’ and will havoe been assembled there
side by side in a row.
of justifieation and

35 spaces is being proceeded with upon the shut-
tle-way I3 with the first line-holdey the table
M will held the second line-holder, with re-
Spect to which the operation of assembling is

| ‘being procceded with. Ag Soon as the first

40 line-holder has taken u p.its proper position

- will be setin operation by the tripping mech-

- anisn actuated by line-holder, and theretpon
forward and dis-

the bunter 231 will move

charge the justified line of type upon the gal-

ley U. At the instant that the discharge is
| withdrawn the
will’ fall' by reason of the re-

ciiected and the bunter 234
lower table M’ _

- lease of the table-holding mechanism 255, and
5o when the second line-holder has by striking
- of the key IT been moved forward to the jus-
tifying and spacing mechanism the sprocket

mechanism 273 will operate to "advance the
plate 382and push the firss line-holder, which

IS now empty, and the
hind it off of the table
I, and the table M’
rise to receive the
the justificatiop
6o have been completed. |
- qAables are in a raised position at the samne
time, the table M’ rising to receive the line-
holder eontaining the
fore the table M rises With ‘the empty line-
65 holder which is to be. refilled.

line of space-bars be-

55
- M’on the shuttle-way

carrying them over the

space-bar-extracting mechan- .

from the appropriate compartment of the

held slg- | bunter . .
and when the op« it to the galley, the second line-holder will
subjected to precisely
ne 0] This operation eontinues
aiitomgatically and successively, the only act
_ 1 95
' operafor being the insertion of the -

eration is completed it will by the aetion of*
the weight have been moved forward off of
the shuttle-way B and onto the table M’ and

| ;me& torward and be
| the same operition.

have passed from the shuttle-way over the .
vertical edge 261 of the plate 259 onto the

While the operation.
subsequent insertion of,|

‘upen the table M’ the bunter mechanism R

til the line-holder which: has
{ moved downward to

emptied line-holder,

will then immediately.
second line-holder when -
of the line held in it shall
In operation both

| | United
Justified line just be- of July, 1893, and numbered
_ . to The lower -

table is arranged to g rop & little ahead of the.

upper table, so that an intet'\ral of time may | plate on whieh it

"

take pmce; during which the slide 382 can ','.

-operate. - The instant that either line-holder

passes off the table M down to the justifying

‘mechanism the table M will drop, ready to re-
ceive the returning line-holder and row of

| 8pace-barsas theyare carried upen the shut-
the returning line-holder

fle-way B'. When
and the set of space-bars used wi.h it have
been moved onto the -table:M-,;the,sproekzetf
chain.mechanism will return the line-holder-
advancing mechanism 382 to the lower end
of the machine, so as to. bring it back in po-
sition to take up the other line-honlder when

‘this is dropped on the table M. It will be

observed that during the operation of push-

withdrawing them from and inserting spaces

into the linein the line-holder which has been
first filled the other line-holder 1S being filled .

line-holder is moved N
down to the table M’ by |

and that when the first 01
the by the weight 340, and
when the bunter R has ejected the type from

nog automatic and dependent on thevolition
of the 3

=
nr

space-bars althe proper moment after a word

is assempbled by ¢he mechanism D and the

engagemgnt of the ‘mechanism which causes
the line-holderafter failing to start downward
and begin its line of fravel through the ma-
chine. w0 L

70

75

ing in the s’paeefbm'sf'si:nultmleo_m?,ly,*ﬂnd |
-pushing them Separately. farther inte and

9o

100

- If desired, ':»f?i;ii;;zi,_;lgle1%11%5?5{11@01{:1et'9n]y may be

used, or if two are used the second may not
be filled until afte:
and the line justified.
are so arranged that the table M’

after the first has been filled
The cams 39 and 40

105

is kept

raised until the line-holder has moved for- -

ward and tripped the bunter mechanism and
| the latter has operated

of the assembling mechanism, and it remains
lowered with the em pty line-holder on it un-

ism. Hence if the line-holders are filled
separately the table M', with the previcusly-

quite independently

been filled has
the justifying mechan- -

110

115

remains down until the

operation of drivingin the space-bars into the -

line-holder in whicl the line iabeingl assem-
bled is .completed, whereupon it rises, so as
to receive the line-holder, when the subse-
quent operation of replacing the space-bars
with permanent spaces is complete. |

- 120

- Ldisclaim for the parposes of this case any

of the.inventions deseribed in and claimed by

Frank McClintock, of Grand Junetion, Colo-

y 125

rado, in a certain Letters Patent for improve- .

ments in justifying-machines, granted by the
States Patent Office on the 26th day
608,002,

I claini as iy invention— T R
- 1. Theccmbination of # line-holder foreon-

130

taining a line ~f4ype, forming with the frame-

siides, a rectangular recep-

.....



5

IO

20

18

' &

opening for feeding each letter as it enters the
line-holder, forward therein and correspond-
ingly advancing the line-holder. -

2. The combination of aline-holder for con-
taining aline of type, forming with the frame-
plate on which it slides a rectangular racep-
tacle provided with a rectangular openine in

its side wall; a horizontally-vibrating plate

sliding in said opening for feeding each letter
asitenterstheline-holder forward therein and
correspondingly advancing the line-holder;
and means for actunating the vibrating plate,
substantially as deseribed. -. |

3. The ecombination -of a line-holder con-.
- tainingaline of type, forming with the frame-

-plate on which itslides a rectangular recepta-
- cle,provided with a rectangular opening in its

side wall; ahorizontally-vibrating plate, slid-

- ing in said opening, for feeding each letter as

25 |
- plate, substantially as described duaring the’

30

it enters the line-holder forward therein and

correspondingly advancing the line-holder;.

and means actuated at the proper instant from
the driving-shaft, for actuating the vibrating

operation of filling the line-holder. 2

- 4. Thecombination of a line-holder for con-
taining a line of type, forming with the frame-
plate on which.it slides a rectangular recep-

~ tacle provided with a rectangular opening in

35

40

45

its side wall; a horizontally-vibrating plate,
sliding in said opening, forfeeding each letter

as it enters the line-holder forward therein,

and correspondingly advancing ' the line-
holder; means actuated from the driving-
shaft for actuating the vibrating plate, sub-
stantially as described; means for throwing
the actuating mechanism out of ongagement

when the line-holder has been filled, and
- means for throwing it into engagement when

the Jine-holder is ready for filling.
5. Aline-holderforcontainingalineof type,

forming with the frame-plateon which it slides

a rectangular receptacie, provided with a rec-
tangular opening in its side wall; a vibrating
plate in the opening for feeding each letter as
it enters the line-holder, forward therein and

- correspondingly advancing the line-holder:

5o

and devicessubstantially as deseribed, for lim-

~iting the distance in the line-holder through

- length of the line to be set up

55

which the plate can vibrate according to the
therein.

6. The combination of aline-holder for con-
taining a line of type, forming with the frame-

plate on which it slides a rectangular recen-
tacle, provided with a rectangular openingin
1tg side wall; a vibrating plate in the opening

6o

for feeding each letter as it enters tlie line-
holder, forward therein, and correspondingly
advaneing the line-holder; a rotating shaft

carrying on its extremity a:cam; a vibrating

arm arranged to rock in two directious vi-

~ brated by the rotation of said éam; a pin on

said arm engaging with an opening in the vi-

- brating plate; a spring for holding said arm

normally in engagement with the vibrating

633,309

tacle provided with a rectangular opening in pl&te-aud devices for th rowing the Vibratmg
its side wall; and a vibrating plate in the

arim and the pin thereon, in and out of the
opening in the vibrating plate, at the proper
instant. = . SRR |

7. Thecembination of aline-linlder for con-

taining alineof type, forming with the frane-
plate on which it slides a rectangular recep-:

tacle, provided with a rectangular opening in

its side wall; a vibrating plate in the opening

for feeding eacly letter as it enters the line-

70

75

holder forward therein, and correspondingly -

ing in two jaws so attached to the vertical

| frame-plate of the machine, as to permit the
| arm to vibrate at one end and to be capable
| .of lateral moveimnent outward from the frame-
‘plate at the other end, and provided on its in-

ner surface with.a beveled slot; a rotating

advaneing thé line-holder; an arm terminat- -

8¢

35

driving-shaft carrying an eccentrically - set

pin on its end, arranged to rotate in the jaws
of the arm; a pin on the extremity of one of
the jaws of the vibrating arm, engaging with
anopeningin the vibrating plate; a spring for
holding said arm normally in engagement
with the vibrating plate; a bar resting in the
slot, connected by suitable levers with a lever
arranged to be tripped by the line-holder,

‘whereby the vibrating arm with the pin there-

on, is thrown out of the opening in the vibrat-
ing plate at the proper instant, by the rock-
ing of the rock-shaflt, and is thrown in again

| by the action of the line-holder against the

lever,

8. The combination of a line-holder for con- .
| tainingaline of type, forming with the frame-
plate .on which it slides a rectangular recep--
tacle provided with a reetangular opening in

its side wall; a vibrating plate in the opening
for feeding each letter as it enters the line-
holder forward therein, and correspondingly
advancing the line-holder; an arm terminat-
ing in two jaws so attached to the-vertical
framne-plate of the machine, as to permit it to
vibrate at one end and to be capable of lat-
eral movement ontward from the frame-plate
at the other end, and provided on its inner

Jle

95

100

105
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surface with a beveled slot; a rotating driv-

ing-shaft carrying an eccentricalily-set pin on
its outer fuce, arranged to rotats in the jaws
of the arm; a pin on the extremity of one of
the jaws of the vibrating arm, engaging with

an opening in the vibrating plate; a spring
for holding said arm normally in cngagement

with the vibrating plate; a bar resting in the

slot connected at either end by snitable le-

vers whéreby the vibrating armm with the pin
thereon, is thrown out of the opening in the

vibrating plate at the proper instant, by the

rocking of the rock-shaft, and is thrown in

again by the action of the line-holder against

the lever; and devices for actuating said le-
vera substantially as described.

9. The combination of aline-holderfor con-
taining'a line of type, forming with the frame-

plate.on which it slides a rectangular recep-

tacle provided with a.rectangular opening in
its pide wall; a roek-shaft actuatid by a fin-

11§

[20

130'
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ger-key attached ig it; a vibrating plate in:!of power; a loose collar containing a cam-
‘the opening for feeding each letter as it en- groove, arranged to rotateon the power-shaft;
ters the line-holder forward therein, and cor- & series of devices for transmitting the power 70
- respondingly ad vancing the line-holder; an of the shaft to the sleeve at the desired mo- |
5 arm terminating in two jaws 'so -attached to ‘ment; astud at ‘the end of the sliding rod
~ the vertical frame-plate of tho machine, as to | moving in the cam-groove; and a finger-key
- permitittovibrate at one end, and to be cdpa- | actuated by the operator, for throwing said °
- ble of lateral movement outward from the | devices in and out of connection with, the 75
frame-plate at the other end, and provided on | shaft, and imparting the desired sliding mo- -
to itg inner surface with a beveled slot; arotat- | tion to the rod. T |
fing"driving-ﬂslmz,fb._carrying[;m eccentrically- | 12, The combination of a line-holder sup- -
sel pin on its onter face, arranged to-rofate in | ported on & suitable table: a row of ‘Space-,
the jaws of the arm; a pin on the extromity f.bars supported on said table. in front of the Sa
of one of the juws of the vibrating arm en- | line-holder, arranged to be inserted .into it
15 gaging withan pening in the vibmtingplate; one by one; a sliding rod provided with a =
a spring for holding said arm normally in en- shoulder engaging with and forcing the fore-
‘gagement with the vibrating plate, 2 bar rest- | most of the space-hars iito the line of type; .
-ing in the slot connected at oneend by a lever | g power-shaft driven from a suitable source 85
arranged to be tripped by the line-holder; and | of power; s loose collar arranged to rotate on
20 at the other with a lever inoved by the rock- | the power-shaft containing a cam-groove; & -
cog-wheel earried on the face of said collar; .

shaft, whereby tho vibrating arm with the pin- . | L
& second loose collar on said shaft carryinga
smaller cog-wheel; intermediate cog-wheels go -

~ -, thereon is thrown out of the opening in the
vibrating plate at the proper instant, by the . . | .
-for redueing the speed of the latter to that of |
the former; a fixed collar rotating with the - . -

- pressure of the operator gu. the finger-key, |
- 25 and is thrown in again by the action of the |

line-holder upon the lever. * = T driving-shaft; a spring trip-lever attached .

- 10."The combination of & line-holder -for ‘thereto, arranged to engage with the second -

~coutaining-a line of type, forming- with the | loose collar and impart motion to both collars; g5
.- frame-plate on which it slides a rectangular Aamarm provided with a pin' for tripping the
' 30 receptacle provided withi a rectangular open- lever; a rock-shaft connected with-said arm;
i a stud at the end of the'sliding rod moving o
in the cam-groove; and a fin ger-Key actuated

. Ing in its gide wall; g vibrating plate in the
by Lhe operator, for actuating the rock-shaft 100

opening for feeding ench letter.as It enters
throwing said devicesin and out of connection

- the line-holder forward therein, and corre-
with the shaft, and imparting the desired

. spondingly advangcing the ling-holdery; anarm
35 terminating in two jaws, one of which is held |
normally elosed by a spring so attached'to the sliding motion to the rod. - o
“vertical frame-plate of the machine, astoper- | 13. The combination of a line-holder sup-
Init the arm to vi brate at one end and to be | ported on a suitable table; a row of Bpace- 103
capable of lateral movement outward from | bars supported on sald.table in front of the
40 theframe-plate at the other end, and provided line-holder, arranged to be inserted into it one
on 18 inner surface with a beveled slot; ‘a ro- by one; a sliding rod provided with a shoul-
tat.ing-driving-shﬂftem-rying:in eccentrically- der engaging with 'nd forcing the foremost =
| of thespace-bharsintotheline of type; a power- 110
shaftdriven froma suitable source of power;a -

‘Sel pin on 'its end, arranged to rotate in the

~ Jaws of the arm; & pin on the extremity of |

45 one of ihe jaws of the vibrating arm engag- |- leose collar arranged to rotate on the power- -
ing with an-opening in the vibrating plate; a | shaft containing & cam-groove; a cog-wheel
‘spring for holding said arm normally against carried on the face of said collar; a second _
theverticalside plateand in engagement'with | loose collar on said ‘shaft earrying a smaller 11 5

~ the vibrating plate; a flat bar resting in the ‘cog-wheel; intermediate cog-wheélsfor redue-

50 siot conneeted at one end by a lever arranged | ing the speed of-the latter to that of the for-

- to be tripped by the line-holdar, and at the | mer;’ a fixed collar rotating with the driving-
other with the rocking shaft which is actu- shaft; aspring trip-lever attached thereto ar-
ated by the key which sets the line-holder- | ranged to engage with the second loose col- 120
driving mechanism 'in inotion, whereby the | larand impart motion to both collars; anarm -

35 vibrating arm with -the pin thereon, I8 threwn | provided with a pin for tripping the lever; a

. out of the opening in the vibrating plate at rock-shaft connected with said arm; . a stud
t]le.propcrinﬂtalj_it-,__hy tharﬂcking of thereck- | at the end of the sliding rod . moving in the -
shaft, and is thrown in-again by the action cam-groove; a finger-key actuated by the op- 125

" of the line-holder upon the lever. * .| erator, for actuating the rock-shaft throw-

“ 00 I1. The combination of a linc-holder sup- | ing said devices in and out.of connection with

- ported onn a suitable table; & row of space-.| the. sh-aft-,:'andIimpm*ti_ng the desired sliding . |
bars supported on said table in front of the | motion to the rod: and devices for restoring v
line-holder, arranged to be inserted. into it | the loose collars to their original position on 130

" the shaft after each revolution, to enable. .

them to be agnin engaged by the tripping .

mechanism. = T L S

o 14, The combinationofali ne-holdbtfor con- L

[y,

« . 0One by one; 2-sliding, rod provided. with a
-5 shoulder engaging with and forcing the fore-

most of the space-bars into the line of type;

A power-shaft driven from a suitable souree




0

. plate on which it slides, a

taining a line of type fermmw with the ﬁ ravnie-

taining & line of type as the same is assem-

" bled; ‘Vlbmtmg plate sliding in a suitable

opening in the line-holder, for feeding each

" Jetter as it enters the line-holder forward

10

therein and correspondingly advancmg it; a

‘mechanism actuated at the proper Irastent
{romw a driving-shaft, for actuating the,vlbm-

tor; and devmes subetantlally as deﬁcnlaed

| attached to and actuated by the same ehatt

at the proper instant, for effecting theinser-

_lion of the space- lhllh into the lme of 'tyFe

20

15. The combination with the vertical side
p]ﬂ,te, of a eplmﬂf- cateh arranged to eugage

with the vibrating plife. of the line- holdeyr
when the latter moves back, and restore the, |

same to & position when the cam angages W ith .

~the vibrating mechanism.

16, A space-bar, consisting of a wedge hav

_me, parallel pl.:mes at the thlek end, and &

uniform taper between said pamllel planes |

~and the other end provided with a longitudi-

25

‘nal slot extending through the greater part of

its length, and at the tep with a enrved shoul-

' der for l;he purpases set forth.

30

17. The éombination of a line-holder con-
taining a line of type forming with the-frame

" onwhi chu shdebmeemnwular1eeeptaele Pro-

vided with a rectangular opening in its side
walls; a vibrating plate in the opening for

| feedmﬂ* each lettel as it enters the line-holder

35

45

- with thie rocking shaft which 35 actuated by

fortmrd therein, and correspondingly ad-
vancing the line-holder; an arm terminating
in two jaws, one-of which is held nor ma,ll_}
closed by a spring, so attached to the vertical
frame of the machine, as to perinit the arm
to vibrate at one end and to be capable of lat-

eral movement upward from the frame-plate

al the other end, and provided on its inner
surface with a beveled slot; a rotating driv-
Ing-shaft carrying an ectentrically- set pin on
ltS end, arranged to rotate in the jaws of the
arm; a pin on the extremity of one of the

'Jaws of the vibrating'arm, engaging with an

opening in the vibr ﬂ.t,mﬂ' plate, 1 spring for
holding said arm nmntall) againgt the verti-
cal mde plate and in engagement with the vi-
brating plate; a flat bar reetmg in the slot
connected at one end by » levdr arranged to
be tripped by the Ime-holdel and at the other

- the key which eets the line-kolder-driving

53

'6o.
- holder travels in front of the line-holder, ar-
ranged to Le inserted into it one by one; a

mechanism-in menon wher ebjf the wbmt,nw_

arin with the pm thereon i is thrown ont of the

opening in the vibrating plate at the proper
instant, by the mckmg of the'! rocking shait,

and is thl owninagain by theactionof thelme-
holder against the Iever; a row of space-bars
supported upon the table on which the line-

shdmu‘ rod provided with a shoulder engay-
ing with and forci ng the foremostof the space-
bars into: the line of type; & loose collar con-
taining ‘a‘@am-groove arranged to rotate npon

ﬂle Samoe elmft as the s]mft aetzmtmg tlle Vi-

receptacle for con-

533,3ﬁ9 |

brating pla.te, 2 series ef devices for trans-.

mitting the power of the shaft to the sleeve

at the deszred moment; a series of devices for 70 '

reducing the speed of the shaft and transmit-

ting it to the sleeve at the desired mstant &

stud at the end of the sliding rod moving in
the cam-groove; a ﬁngel key actuated bv the
operator for throwing said devices in and out

of connection with the shaft and imparting

the desired sliding-motion to the rod; and de-

vices substantially as deseribed for restorlng'

the speed-reducing devices to their original
position on the shaft aftereach revolution of
the mechanism throu gh pressure exer ted upen
the finger-key.

75

1

18. A space- -bar consisting of & wedge laa,v-'- '

‘ing parallel planes at one end and tapering
t0 the other end, provided with a slot running
-lenmtudltmll} through substanmall} ils en-

“$ire length in pre.wmtg to its upper edge for

‘the purposes set forth, and provided at its .

- outer exbrenity upon its upper edge with a

| suihbla sw face, anmwed to engage the ve-
- movin

19, %‘heco mbi tl&tlml with the vertleal plate
and -&.e line- }wlfiel of a bevelad plate, ar-
ranged to.emgage: wmh the line-holder when
the upper mble ueﬂs and cause it to assume
the proper pasition mmrm for being refilled.

20, The combination Gfalme-lmlder wedge-

90

95

shaped temporary spacevpays inser ted there-- E

in; a bar arrapged to.slide pp the bed-plate
of the machine gnd impinge ggainst the end
of the row of spags-bars and, drive the same

100

in so 18 to expandthe line to fill out the line-

holderafterinsertiony a suitablespring which
throws said bar constgntly forward; a rotat-
ing shaft driven by smtﬂ.ble power; & cam
upon said shaft engaging with a block on the
bar for holding the lmr nermellv out of op-

evation by the compression of the spring, dur-

ing the rotation of the shaft; and smtable
tripping mechanism set in motion by the line-
holder at the proper instant, ferthmwmrrthe
cam mechanism into epemtmn

1035

110

21. The combination of a line-holder; wedge- i

s]mped temporary space-bars inserted there-
in; a sliding bar sliding on. the bed-plate of

the machine i impinging q*famst the end of the
row of space-bars and dunnw the same in

'Ii's-

after insertion, so as to etpmul the line toill

out the line holde1

ing

an annular Fing ranning loosely on'said shﬂfﬁ

a suitable spring whieh .
throws said bar eenbte.ntly forward; a rotat-
shaft driven from the main drivmg-she,ft o
of the machine;a mtchet—whee‘}on said snaft;

120

surronnding the mtehet ‘wheel; a pivoted

doy, controlled by a spring:in. the periphery

¥25

of the ring, arranged to engage with the

ratchet-wheel: a cam altached to

arranged to normally hold the ba‘r out of op-
eration by the compression of the spring dur-
ing the rotation of thie shaft; and a sliding
rod for throwing'the dog in and out of eh-
gagement actuated at the proper instant by -
means of suitable couuectmne wnth the mok-
driving mechﬁ.msm .

said ring- '

I 30
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_‘?"’ The c,ombmatlou Wlth the bed plate, ot T Wlth the fnetwn 1oller mounted upon the |

o ‘a latch pivoted in arecessin the shuttle-way,

aspring for eonqtdntly thlowlng

‘ing said latch, and compressmwthe spring; a
| _'-_trlp-—lew eron the bed-plate, for actuating said

~-rod; and a cam attached to the lug on the

- ’-Sh.‘:‘tft which actuates the justifying mechan—-
ism, arranged to trip the lever, actuate the
, latch at the proper moment, and hold the |
line-holder while the space- bms are. being |

10

~ driven in by the justifying-bar.

23, The combination with the bottom of the_.. |
upper shuttle-way, of spring-catches extend- |

ing over the lower shuttle-way , for the pur-

| 'pose of holding the space-bars in proper po-

50

_30

way and

'3151011 as they move upward on the rod.

‘sition as they move upward upon the same.

24. T'he combination with the lower shut-
tle-way, of a longitudinal rod on which the
- space-bars are admneed and spring-catches

placed in the bottom of the npper shuttle-
extending over the low er shuttle-
way, for holding the space-barsin pmper po-

-25. The combination of the frame- pldte,

lower end of the ways for lowering the emptied
line-holder from the upper to the lower shut-

- tle-way; and means for actuating the table

‘at the proper instant.

35

,. -Uppel end of the ways for raising the retum-*
ing line-holder from the lower to the upper

26. The combination of the fra,tne pla,te,.
| .bhutﬂe -Ways cztmched thereto, line-holders

moving on the ways; a lifting-table at the

| _"Shlltﬂﬁ‘ way; a lowering - table at the lower

:' '._40_

end of the wayvs for lowel ing the emptled line- |
holder from the upper to the lower shuttle- |
- way; and means for altemate]y raising and

' -lowering the tables at the proper instant.

- - ranged to slide in
45

~the lever-arm;
1ng with the fr10t10n~1ol[el

27. The eombmatlon of an upper table ar-

ways on a vertical side
plate; a plaie fastened to the lower face of |
~the table; a lever-arm. carrying a roller en-

oaging Wlth said -plate, pwoted to the frame

of the machine; a friction-roller at the end of
m:td an operating-cam engag-

mounted . upon
the shaft which actuates the upper sprocket-

~wheel, for raising and lowering the mble by'
_'the movemenb Gf the lever-arm. =

~ 28. The combination of a 10wel t&b]e m-,
‘ranged to slide in vertical ways upon-a ver- |

- "131(3%11 side plate; a friction-roller on the lower

6o

- taceof said table; and an operating-cam en-
- gaging the friction-roller, mounted upon the

‘shaft which actuates the lower sprocket-
~wheel, for raising and-lowering the table.
29, The combination of an upper table ar-

'.:mnﬂ'ed to slide in ways on a vertical side
.. .pla,te, a plate fastened to the lower face of.
- the table; a lever-arm carrying a roller en-
| ~gaging with said plate, pivoted to the frame
ot the maehme, a friction-roller at the end of

tle-way;

“shaft which actuates the ‘upper sprocket-
~ provided with a hook arranged to engage the |

line-holder:;
said lateh fonwmd a'sliding rod for actuat- |

wheel, for raising and IOWGIH}W the table by

the movement of the lever-arm; a lower table

. B

arranged to slide in vertical ways upon a ver-

tical Slde plate; a friction-roller on the lower

face of lower table; and an operating-cam, en- ~ ~

gaging the fr 1(311011 roller, mounted upon the

shaft which actuatesthe lower Sp roeket-wheel o

f01 Taising and IOWellI]ﬂ’ the lower table.

30. The eombmatmu of the frame- plate o

shuttle -ways attached thereto;

aetuatmﬂ* the table at the proper instant.

line-holders

moving on the ways; a lifting- table at the ap-
per end of the ways for raising the returning.
line-holder from the lower to Lhe upper Shut-.;.
the sprocket mechanism and means
~set in motion by the sprocket mechanism for

25 . -

31. The combmatwn of the frame- pl.-;tte,..': I |

-bhuttle -ways attached thereto; line-holders

moving on the ways; a lowering-tableat the =

upper end of the ways, for raising the return-

‘lower end of the ways forlowering theemptied )
line-holder from the upper to the lower shut-

“tle- way; o |

‘the sprocket mechanism and means o
‘| set in. motion by the sprocket mechanism, for

- “actuating the table at the proper mcstant
| hhuttle -ways attached thereto; line-holders |

32, The combination of the. frame- plate',_"_ .
~moving on the ways; a lowermg table at the

shuttle-ways: attached thereto; line-holders

95 .
moving on the ways; a,hftmn table .at the .

ing line-holder from the upper to the lower

shubtle way; alowering-tableat the lower end
of the ways for 10W<.,11nﬂ* the emptied line-
| holder from the upper to the lower shuttle-
way ; the sprocket mechanism and means set
in motion by the sprocket mechanism, for |

actuating the table 111dependenﬂy at the'j]'_'

ptOper mstant

o Cres
33. The combma,tlon w1th the Spa,(,e bal--. R

drwmn‘ mechanism; of a spring-lateh pr- R

oted in the bed- pla,te under the line-holder,
provided with a hook arranged to engage the'
extremity of the line- holdet and hold the
‘same while the. space-bars are being driven

115

into the line to expﬂnd the line; and arod

slidinginthe bed-plateimpinging against the
end of the pivoted bararranged to be moved

at the proper instant by 1he space-bar-driv- 115

ing mechanism, whereby the bar is 1eleased]- -.

from the line- holder and the latter permitted o

to resume Itfa tlavel dftel the 11ne hah been“f e

| Kpanded - o - o |
34. The mmbmatmn of a,n uppe1 table ar'-"

120

mnﬂ‘e(l to slide in ways on the vertical side |
plate, a plate fastened' to the lower face of =

with the fuctmn mlle] mounted upon the

~the table; a lever-arm carrying a’ 101161 en-
‘gaging with said plate, pivoted to the frame
_of bhe m&ehme, a friction-roller.at the end of

125 |
the lever-arm; an operating-cam, engaging .

shaft which actuates the upper sprocket- .
wheel for raising and lowering the table by =

the movement of the lever-arm; a lower table
| arranged to slidein vertical: xmys upon-aver--— - -
tical side plate; a friction-roller, on thelower

30§

‘surface of said table; an opetat1HW~chm en-.

| lhe level -ar 111, an Opemtmo' cam enwa,gmfr; baﬂ'mn‘ the fuetmn 1011@1 mounted upoln the o




shaft which actuates the lower sprocket-
wheel, forraising and lowering the table; and
devices for alternately rotating the shafts in

different directions whereby the tables are

raised and lowered at the proper instant.
- 35. The combination ot a bar arranged to
slide on the bed-plate; a spring-hook mounted

“upon a block on the bar, arranged Lo move

10

(5

Ys

Torward with said bar and engage the end of

the foremost space-bar in the line-holder; a

spring whereby the bar is constantly forced
forward; a rotating shaft driven from a suit-

“able source of power; a cam upon the shaft

engaging with a block upon the bar arranged
to hold the latter nor mally out of opemtlon
by the compression of the spring, except when
the block 1s moved off of the cmn by the ro-
tation of the shaft; and means, substantially
as described, actuated by the foremost space-
bar in the line-holder, for throwing the cam
mechanism in and out of engagement.

30.

“upon a block on the bar, arranged to move

forward with said bar and toengage the end
of the foremost space-bar in the hne holder;
a spring whereby the barisconstantly forced

‘- '1'"()1'wm'd; a rotating shaft driven from a suit-

30

able source of power; aratchet-wheel on said
shatt; an annular i1ing running loosely on
sald shaft sunoundmn said ratchet- -wheel; a
pivoted dog, controlled by a spring in the

~periphery of the ring, arranged to en oAoe

35

with the ratchet- the] a cam upon the shaft
engaging with a block a pon the bar, arranged
to_noxmally hold the bar out of oper Lthl]
except when the block is moved off of the

~cam by the rotation of the shaft; and mech-

4o

anism, actuated by the foremost space-barin
the line-holder, for throwing the dog in and
out of engagement at the proper instant.

37. 'T'he combination of a bar arranged to

- slideon the bed-plate; aspring-hook mounted

upon a block on the bar, arranged to move

forward with said rod ard to engage the end

of the foremost space-bar in the hne holder;

a spring whereby the baris constantly foreed '

- forward; a rotating shaft driven from a suit-

50

. 5

"6.0

able source of power; aratchet-wheel on said
shaft; an annular ring running loosely on
sald shaft surrounding said ratchet-wheel; a

pivoted dog, controlled by a spring in the

periphery of the ring, arranged to engage
with the ratchet- Wh(a'el ‘acam upon the shaft
engaging with a block upon the bar, arranged

to normally hold the bar out of opemtton -.
except when the block 1s moved off of the cam

by the rotation of the shaft; a rod sliding in
a sultable way in the bed-plate, armnﬂ'ed to
be moved by the end of the foremost space-
bar in the line-holder, as the latter descends;
a rotating arm provided with a vertical de-
pending rod atoneend, arranged to bethrown

- forward by the sliding rod-when the space-

bar impinges against 1ts foremost end, and
an arm at the other end; a lever atmehed to
_the pivoted dog actuated by said arm; and ¢

The combination of a bfw arranged to
“glideon the bed-plate; aspring-hook mounted

633,309

a spring for returning the rotating arm to 1ts.

original position, and thereby moving the
sliding rod to its original position ready to
be moved by the ne\t space- -bar vhen it de-
scends. - |

38. The combination with the space- -bar-re-
moving mechanism; of a latch pivoted to the
bed-plate provided with a spring for throw-
ing the same constantly forward, arranged to
be opened by the edge of the space-bar-re-
moving mechanism when the latter moves
forward, and when the latter moves back, be

'1*eleased SO as to impinge upon the space- bar

which has been removed, and force it verti-
cally downward on the r~‘511t.hl.lttle way, onto the
lower table. |
39. The combination of a bar arranged to

slide on the hed-plate; aspring-hook mounted

upon a block on the bar, arranged to move
forward with said rod; a S pring whereby the
bar is constantly forced forwmd, a rotating
shaft driven from a suitable source of power;

a cam upon the shaft engaging with & block
upon the rod, whereby through the rotation
of the cam the spring is retracted, except
when the block is moved off of the cam;
means, sabstantially as deseribed, actuated
by the foremost space-bar in the line-holder

for throwing the cam mechanism in and out

of engagement; and alatch pivoted to the bed-
plate provided with a spring for throwing the
same constantly forward, arranged (o be

opened by the edge of the sliding bar when

the latter moves forward, and when the lat-
ter moves back to impinge upon the space-
bar which has been removed, and force it
vertically downward onto the lower table.
40, The combination of a lower table; a
plate provided with a horizontal shoulder at
one end and pivoted at the other end in the

| upper surface of the table; and devices, sub-

stantially as described, actuatedat the proper
moment by the space-bar-removing mech-
anism, whereby the loose end of the plate
is depressed at the proper instant and the

space-bar permitted to pass over the vertical

shounlder.
41. The combination of a lower table; a

‘plate provided with a horizontal shoulder at

one end and pivoted at the other end 1n the
upper surface of the table; a rod sliding in
the table under the free end of the said plate,
provided on its upper surface with a beveled
slot into which the loose end of the plate can
drop; a spring for retracting the loose end of
the plate and forecing it to drop into said bev-
eled opening when it comes under it; a spring
for holding the sliding rod in such position

that the loose end of the plate is normally
raised- out of the beveled opening; pins at

either end of the opening in which the rod
slides for limiting its movement; a pivoted

spring-latch engaging with the outer end of

and arranged to move the sliding rod; and a
suitable cam attached to the ring on the shaft
which operates the space-bar- extractm ¢ mech-
( anism, arranged to trip the latch 'md move
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~ the sliding rod and canse the loose end of the |
. plate to dmp, at the 11r0pel' instant fm
'purpoqe set forth., |
. The combination ot a latch pwoted e
| the bed plate; aspring for throwing the same

he

constantly forward; arranged to be opened

by the forward movement of the bar which
~ drives the space-bars farther into the line-
~ holder, before

moves bzwk to force the space-bar which has

removal and when the latter

been removed dowuwmd onto the 1ower f.a-

o ble; a lower table upon which the space- bars

are received one by one, as they are with-

drawn from the line- holdel ; aplate provided

with a horizontal shoulder at one end ‘and

pivoted at the other end in the upper sm*ffwe_"
of the table; and devices, substantially a

g deserlbed, actudted by the space-bar- remov-

20

“slide on the bed-plate; a _
ed upona blockon the bar, arranged to move
forward with said rod and.to engage the end

ing mechanism, whereby the loose end of the

plate 18 depressed at the proper instant and

the space-bar caused-to pass over the verti-
cal shoulder and onto the lower table by the

‘action of the lateh. WhE‘Il the drwnw - bar_ |

moves backward. o - |

The (,Ombmfttlon of a ba,t" wra,nged tof

a spring-hook mount-

43.

of the foremost space-bar in the line-holder;

30

- 35 pivote .
- .. riphery of the ring

a spring whereby the baris constantly forced
forward; arotating Shaft driven from a suit-

able source of power; a ratchet-wheel on said

shaft; an annular ring running loosely on

said shaft surmundmﬂ ‘qald z*atchet wheel; a

pivoted dog, _(,outmlled_ by a springin the pe- |
, arranged to engage with
the ratchet- wheel, a cam upon the .shaft en-

~gaging with a bloek upon the bar, arranged

4D
- cam by the rotation of the shaft; mechambm

45

| ko

- backward to impinge upon the space-bar |

to normfﬂly hold the bar out of operation,
except when the block is moved off of the

actuated by the foremost bpdce -bar 1n the

line-holder, for throwing the dog in and out |
of eng zwement at the proper 1mtan’r and
'ca;u%mﬁ' the spring-hook towithdraw a space-

bar; a I‘Lteh pivoted tothe bed-plate plomded
Wlth 4 spring for throwing the same con-

stantly forward, arranged to be opened by
the edge of the sliding bar when the latter

Moves forw.;wd and- when the laJttel moves

“a lower dbl@

which has been removed by it;

~upon which the space-bars dre received; a'
plate provided with a horizontal shoulder at
one end pivoted atthe other end in the Llpper
“surfaceof the table; arod shdmﬂ'm the table

under the free end of thesaid pla,te, provided

on its upper surface with a beveled slot into |

which the loose end of the plate can drop; a
spring for retracting the loose end of the

plate and foreing it to drop into ‘sfud beveled |

opening when it comes -under it; aspring for
~ holding the sliding rod in such pO%lthIl that
- the 100‘::.6 end of the pldte is normally raised

out of the beveled opening; pins at either

‘end of the openingin which the rod slides for |
limiting its movement;

,:L pwoted sprmm

‘the driving-bar moves backward.

Dbed-plate:

| space-bar and the insertion of the space.

o

L—Ltch engaging - with the outer end of .ﬂ,nd ar-

ﬂmﬂ*ed to move the sliding lod, _and a suib-

.a,ble cam attached to the ring on the shaft

‘which operates the- space- bar - e xtracting

70

mechanmm, arranged to trip the lateh and -

44, The combination with the drwmﬂ' bar
of the space-bar-withdrawing meohamsm of

move the. sliding rod and-cause-the loose end
| of the plate to drop for the purpose set forth.

the latch pivoted to the bed-plate for foremg

the space-bars one by one downward upon

the shuttle-way as ‘[h(,y are withdrawn from
the line-holder; mecms for aetuatmw the

1 lateh subst:mlm,lly as described; a Dlate pro-
vided with a- horizontal's |
and pivoted at the other end at the upper
| surface of the table; and devices substan-
fially as described actuatéd by the space-bar-

ho_ulder at one end

T

removing mechanism, wherehy the loose end

and the space-bar -is forced- by the

tical bhoulder and onto the lower t able When

of the. plate 1S._dep1‘essed ‘at the proper in- -
stant,
movement of the latch to pass over.the ver-

g0

45, The combmatwn of the Spfwg lmlder_ o

sliding hormoma,llv upon tracks in a Smta,blﬁ

holder to move forward; a smta,ble rotating

driving-shaflt; a bar sliding upon_the bed.
plate, arranged to drive in the bpa,ee -barsin-
‘the line- holdel' one by one, so as to fill out
any looseness in the. hne,-m hook, attached
'-I_OC"
vices substantially as described, eonnected_

to said bar for r de-

emoving the space-bars;

‘a spring for causing the space-
95

with said sliding bar, for StOppl{]w and hold-
ing the space- 1101der~ with the appropriate .

space - compartment directly over the line-

holder at: the point where, and at the instant
when, the space-baris to be- removed; aspace-
bar e;]e(,tor actuated at the proper mstant by
| 'the rotating shaft, for discharging the appro-. .
priate space From the eompa,rtment into the
line when the space-bar is withdrawn; and

"II fo o

means, substantially as described, for releas- =

ing the mechanism  which holds the lme—:"_
holder, and permitting it to resume its origi-

nal position -after the withdrawal of eaclr--'--

46. The combination of the space-holder

i_slidin o horizoutdlly upon'tracks 1n a suitable -

bed -plate; a spring for causing the space-.

‘holder to move forward; a 5u1td,ble rotating -
driving-shaft; a bar blldl[]ﬂ‘ upon the. bed—_
plate, arranged to drive in the space-bars in
the line- holder one by one, so as to fill out
‘any looseness in the line; a hook, attached to .~
said bar, for removing the space-bars; de- -
vigces, &ubsmmmllv as debcubed eonnected-
with said sliding bar, for stopping

120 ..

25

o and hold-

ing the space - holder with the appropriate

space - compartment directly over the line-
holder at the point where, and at the instant o
when, the space-bar is to be removed; a space-

I 30

bar BJBPEOF actuated at the proper mcstant by
| the rotating shaft, for discharging the appro-
priate space from the compmtment into the

| line,when the space-baris withdrawn; means,




sl

LO

L5

~ seribed, connected with said sliding bar,

30

35

40

- 1nstant; a hook
-movinw forward with the same, for removing

<o

55

24

ward the sliding bar;

substantially as described, for rele easing the
mechanism which holds the line- holder, and
permitting it to resume its origina,l_piosit.ion
after the withdrawal of each space-bar and
the insertion of the space; and means, sub-
stantially as deseribed, for holding 13116 line-
holder stationary dmmu the 0pelat10n of re-

moving the space-bars and inser ting perma-

nent spaces into the line.
47. The combination of a space-holder &11(1-
ing horizontally on tracks in a suitable bed-

_plate; a spring for causing the space-holder

to move forward; asuitablerotating driving-
shaft; a bar sliding upon the bed-plate, ar-
ranged to drive in the space-bars in the line-
holder, one by one, so as to fill out any loose-
ness in the line; a spring for throwing for-
ward the sliding bar; a cam on the driving-
shaft for retracting the same at the proper
instant; a hook attached to said bar, and
moving forward with- the same, for removing
the space-bars; devices, substantially as de-
for

stopping and holding the space-holder with

the appropriate space-compartment directly

over the line-holder at the point where, and
at the instant when, the space-baris to be re-
moved; a space-bar ejector, actuated at the
proper instant by the rotating shaft, for dis-
charging the appropriate space from the com-
partment into the line when the space-bar is
withdrawn; and means, substantially as de-

seribed, for releasing the mechanism which

holds the line-holder, and permitting it to re-
sumeitsoriginal position afterthe withdrawal
of each space-bar and the insertion of the
space.

48. Thecombination of a space-holder slid-
ing horizontally on tracks in a suitable bed-
plate; a spring for causing the space-holder
tomove forward; asuitable rotating driving-
shaft; a bar sliding upon the bed-plate, ar-
ranged to drive in the space-bars in the line-
holder, one by one, so as to fill out any loose-
ness in the line; a spring for throwing for-
a cam on the drwmﬂ*-
shaft for retlactmﬂ‘ the same at the proper
attaehed to said bar, and

the space-bars; an upright blocle attached to

‘said barcarrying a lug at the top at one side;

a rod pivoted to the space-holder at one end
and provided with a shoulderatits other end,
against which said lug strikes, whereby the
pivoted bar and the space-holder are moved
when the sliding bar moves forward to the

- point where a space-blank from the appropri-

60

ate compartment can beinsertedinto the line,

the relations being such that the space-holder

will not begin to move until after the sliding
bar has moved a certain distance; a second
bar, pivoted at one end to the space-holder,
and loose at the other end; a counter-shaft
driven from the rotating shaft by suitable
gear connections; a Iug on the end of said

shatt, arranged to trip the loose end of the

second pivoted bar; a series of rotating con-

633,309

ical detent-stops formed upon said counter-

shaft; alug on said second sliding bar which
forms a lateh over and engaging with the de-
tent-stops when the space-holder 1s moved
forward toits appropriate position by the lug
on the shoulder of the upright block; a trip-
lateh attached to the counter-shaft for rats-

ing the end of the first pivoted bar and re-

7¢

75

]93311]0 it from the shoulder on the block at

the end of the revolution of the shaft and
permitting the space-rack to be drawn baclk
by the force of the spring to its original po-
sition; and a lug on the eountel-shaft for
raising the end of the second pivoted bar so
as to 1ift it free from the detent-latch, at the
instant that the space-holder is ready to be
moved back to its original position b) the
spring.

49. ihe combination of aspace holder slid-
ing horizontally on tracks in a suitable bed-
plate; a spring for causing the space-holder
to move forwal d; a smtable rotating driv-
ing-shaft; a bar sliding upon the bed-plate
arranged todrivein the space-bars in the line-
holder, one by one, so as to fill out any loose-

ness in the line; a spring for throwing for-

ward the sliding bar; a cam on the driving-
shaft for retracting the same at the proper
instant; a hook attached to
moving forward with the same, for removing
the space-bars; a block attached to said bar
carrying a lug at the top at one side; a bar
pivoted to the space-holder at one end and
provided with a shoulder at its other end,
against which said lug strikes, whereby the
mvoted bar and the space- ‘holder are moved
when the sliding bar moves forward, to the
point where a space-blank from the dppl opri-
ate compartment can be inserted into the
line; a second bar pivoted at one end to the
space-holder, and loose at the other end; a
counter-shaft driven from the shaft; a lugon
the end of said shaft, arranged to trip the
loose end of the second pivoted bar; a series
of rotating detent-stops upon said counter-
shaft; a lugon said second pivoted bar which
forms a lateh sliding over and engaging with
the detent-stops, when the space-holder 1s
moved forward toits appropriate position by
the lug on the shoulder of the upright block;

a trip- latoh attached to the counter-shaft for

raising the end of the first pivoted bar and re-
l_easmn' it from the shounlderat the end of the

revolution of the shaft and permitting the

space-holder to be drawn back by the force
of the spring toits original position; a lugon
the counter-shaft for raising the end of the
second pivoted bar so as to litt 1t free from
the detent-latch at the instant that the space-
holder is ready to be moved back to its origi-
nal position by the spring and a space-bar
ejector, actuated at the proper instant by the
rotating shaft, for discharging the appropri-

sald Dbar, and
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ate space from the compartment into theline

when the space-bar is withdrawn.
50. The combination of the line-holder; the

- space-bar-withdrawing mechanism ; the space-
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. 1115@11311:10 meelmmsm a slldmfr bm one end | plate shdmﬂ‘ on the bed plate a buntel at-; o8

- of whlch is arran ﬂ*e(l to engage w1t,h and hold
A Cross- 116dd atthe end of the
bar, to which a blldlnﬂ" motion is imparted by
& second sliding rod; a cam-shoe on the sec-
ond sliding rod a spring whereby the mech-

the line-holder;

. anism is Gonsta,ntl} thrown forward, and a

~ projection upon the driving
inserting mechanism, Wherebv the sliding rod
18 released from the lme holder and the lclbbel
~ permitted to move forward durmg a single
‘revolution of the space-inserting mechamsm )
51. The combination of the space- -holder
sliding horlzontally upon tracks in a suaitable :
“bed - plate ‘a spring for causing the space-
‘holder to move forward; a sulta,ble rotating |
a Dbar sliding upon the bed-f'
- plate, midnﬂ'ed 10 .drive in T,hf-‘- Space- -bars in
‘the line- holdel one by one, so as to fill ontany

. looseness in the line; & hoolz: attached te said
. bar, for removing the same dnd devices sub- |
Stantul]v as described, connected with said
~sliding bar, for stoppmn'a,nd holding thespace-
| holdel with the appropriate space-compart--
‘ment directly over the line-holder at the point

~driving-shaft;

20

- which holds the line- holder and permlttmﬂ'{ X
- it to resume its original pOblIJIOIl atter the

35 withdrawal of each space-bar and the inser-

r-ring of the space-

where, and at the instant when, the space-bar

is to be removed; a space- bar ‘ejector, actu-
~ated at the proper instant Ly the rotating
~ shaft, for discharging the appropriate space
from the compartment into the line when the
- space-baris withdrawn; means,subsbantlaﬂy?

as described, for relea,smfr the mechanism

.~ tion of the space; a bar sliding on the bed-

."4‘3;

TS

: _"Go_,

. plate, arranged tohold the line- holder station-
~ary; aspring for causingitto constantly press |
- forward against the. lme holder; and a rod
eannectmﬂ’ with the bar carrying a block and |
- &.cam on: the driving-shaft arranged to trip
. the block and slide- the bar at the proper in-
. stant and release. the lme-holdel and permlb‘-
it to move forward, | -
52, The LOlen&tIOIl Wlbh tl..,e lowel table,'
3 _of a supporting mechanism arranged to be |

tripped by the bunter after the dlsehalﬂ'e of-
the line from the line-holder is effected, a,ndi-
. the table pemmtted to hﬂl mth the empty.}

lme holder

58 The combmabmu mth the 1ower t.:-:u,ble';'--

. tothe bed- pla,te arran t‘red to en 0‘&#@ o and hold
. the table at its other end ‘a spring for con-.
stantly throwing the same forward into en-.
- gagement with the table; a lever pivoted to
E the loose end of thé latch atone end and hav--
" ing a hook at its other end; alug upon the
S -,'plate upon which the bunter moves, arranged
to trip the said hook when the latter moves&
Dback; and a stop upon the table arranged to | i
1ift the hook over the lug on the buntel when
the -bunter mechanism moves forward, and to
~prevent the tripping of the laluh umll Lhe_]— :
bunter i operated. | -

54,

on the bunter,

The combination of Q hne 1101dex eon-'

tachtied to one end of the frame, arranged to
slide forward and enter the.opening in. the
line-holder and discharge the type Lhelefrom' .
onto the galley; meeha,msm for causing said .

plate to slide. forward and be returned at the

proper instant; a latch pwoted in a bearing
terininating at one end in a
‘hook engaging with an opening in the edge
of the line-holder, -and provided at the other
end with a Splan' arranged to.come in con-

tact with the inner sur f.:tue of the lme holder,_.

when the latter moves downward; arod con-.
necting the hooked end of said ldECh with the
and a spring
for throwing the bclld hook end constantly for-
‘ward, vheleby when the line-holder reaches’
_the pomt where the hook can enter the 0pen—'
ing, the bunter- opeml}mu mechanism is set
in motion by the operation of the spring. =~ =
. The combination of a line-holder (301’1- RS

buntel d(,tua,rlnw mechamsm

H-i'

So

t.:umnn' a, plevmusly -justified line of type; a - o

‘plate Shdmﬂ' on the bed-plate; a bunter at-
‘tached to one end of the frame, alranﬁed to. .
slide forward and enter the opening in’ the'-; R

line-holder and discharge the type therefrom =
onto the galley; a rotatmﬂ driving-shaft; a = |
‘disk rotating loosely on sald shaft, pr 0V1ded' |

in and outof enmﬂ‘ement K L:Ltch pivoted on

end in a hook

pawl;.

90,

W 1161 Gby, 1 15' B '.;,..';:.: %
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with Sultable Ghannels, a clutch - ring mo-_-gs__ .
vided with a projecting end fitted mto said
channels; a crank-shaft connectingsaid ring = -
and the sliding plate; a collar plOVldBd with =
cog-teeth on its periphery attached to said
shafb, springs for holding the clutch- ringnor- .. -
mally out of enﬂ'a,wemenb with the dlsk an
{arm pivoted to the bed -plate provided w1tha'_ o
'.1etammﬂ'-pd,wl for throwing the clutch-ring
105 -
‘a beari ing on Bhe bunbel tel mmatmw at one’ 5
engaging ‘with an opening in- ° . §
the edge of the line-holder and . provided at = . -
the onhel end with a spring arranged to come =
‘in eontact with the inner 5u1fa,ee of the line-
| holder when the latter moves downward; a
‘rod connecting the hooked end of said ldtchj_i_' I
‘with the plvoted arm carrying the retaining- =~ §
and a spring..for throwing the sald'_.}' R
gnook.ed end - constantly forward,
when the line-holder reaches the pmmt where.
| the hook can enter the opening, the bunter-
i_opelaluw mechanism is seb 11. motlom by Lhe B
| ;,Dperatlon of the spring. E | ]
| The combination of A hne hmder con-.'f_ 120 |
-'__ta,mmfr a line of type in which wedge-shaped .
temporary space-bars have been 1nselted and
drivenin uniformly toexpand theline; mech- 3
‘anism ‘which successively drives in the fore- ~ - -
‘most space-bar in the line-holder as it ad- 1.

100 - §

- I28° 1.
‘vances farther into the line to expa,nd itand 5 |

-ta,l{e upany loosenessthat Lhere may bethere- .~ B
in; mechanism for removing such space- -bar
gafuer having thus been drwen in; and mech--i S

anism for 1nselt1nﬂ' into the space leftin the -
line by the W1thd1a,“ al of the space-bar, an. . - J
| ordinary space of the nearest unit that will.
‘entirely fill the same, and after the removal =~ ]

| 130 o _'
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mmmnﬂ' space-bar only, and successwel; re-
peatmﬂ' this operation upon the foremost

.. space-bar until all the space-bars have been

19

replaced by ordinary spaces.

57. The combination of a line-holder con-
tammw a line of type in which wedge-shaped
temporary space-bars have been inserted and
driven in uniformly to expand the line; a slid-
ing bar which successively drives in the fore-

most space-bar in the line-holder as it ad-

vances farther into the line to expand it and

take up anylooseness that there may be there- |

inj a hook forengaging and withdrawing such

30

space-bar after having thus been duven 1n;

and means for inserting into the space left in

the line by the withd ra,wal of the space- -bar,
an ordinary space of the nearest unit that will

‘entirely fill the same, and after the remoml

of each space-bar driving in the foremost re-
maining space-bar only and successively re-

| peatmﬂ' this operation upon the foremost
‘space-bar. until all the space-bars have been
:replaeed by ordinary spaces.

The combination of a line-holder con- |

58.
taining a line of type in which wedge-shaped
tempormy space-bars have been inserted and
driven in uniformly to expand the line; a slid-
ing bar actuated automatically, Wthh suc-
cesqwely drives in the foremost space-bar in

‘the line- holder as it advances farther into the

line to expand it and take up any looseness

~that there may be therein; a hook which ad-

35

vances with said sliding ba1 and engages and
removes such space - ba1 after having thus
béen driven in; and means for mserbmn' into
tlie space left in the line by the w1thd1awal
of the space-bar, an ordinary space of the

- nearest unit thab will entirely fill the same

40
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“and after the removal of each space-bar, driv-

ing in the foremost remaining space- “bar only,

~and successively repeatmw this operation
upon the foremost space - bar until all the

spacé-bars h..we been 1ep1.;1(:‘ed by ordmfuy
spaces.

59, The cmnbmatlon of the fla,me pl&te,
shuttle-ways attached thereto; line-holders
moving on the shuttle-ways; devices connect-
ed w1th the frame- plate for driving the line-
holder down the upper shuttle-way and per-
mitting it to pause at the proper moment; de-

vices substantmlly as described for a,c,tuatmnj

the said driving devices at the proper instant

55

 the lower shuttle-way; a lifting-table at the

6o

and restoring Lhem to their original position;
) 10\’?6111]“-11&1’)16 at the lower end of the ways

for lowermn‘ the emptied line-holder when

driven down by the rack from the upper to

upper end of the ways 101 letulmn o the line-
holder from the lower to the 11ppe1 shuttle-
Way; > and means substantially as deseribed,

- set in motion at the proper moment by Lhe

_' lme holdel -driving mechanism, for moving
the empty line- holdex along the lower shuttle-

way, and for alternately raising and lowering
the tables at the proper mstm]t

60. The combination of the frame-plate;
shuttle-ways attached thereto;

line - _holdels |

éés,éoé

' movmn on the shuttle- W.a,ys, a rack mlanﬂ‘ed

to Shde in suitable ways in the frame- plate,

‘a spring-latch upon the extremity of said

rack engaging with and arranged to drive
the line - holdel forward; a second rack ar-

ranged to slide upon suitable ways, and pro-
vided at its several extremities with a simi-
‘lar lateh for driving the line-holder still far-

ther, devices substantially as described for
act, lmtlno' the said racksat the proper instant
and restoring them to their original position;
a lowering- table at the lower end of the ways,
for lowering the emptied line-holder when

driten down by the rack, from the upper to

the lower shuttle-way; a lifting-table at the
upper end of the waysfor retm ning the line-
holder from the lower to the upper shuttle-
way and means substantmlly as desc¢ribed,
set in motion at the proper moment by the
rack -driving mechanism, for moving the

~empty line- holder along ‘Lhe lower shuttle-

way, and for altern a,tely raising and lower-
ing the tables at the proper 1nstant
61. Thecombination of a vertical bed-plate;

70
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a line-holder moving thereon;arackarranged -

' to slide in suitable ways therein; a spring-

latch upon the extremity of said rack engag-
ing with the line-holder; and devices, sub-
sta;ntla,lly as described, for actuating the said
rack and restoring it 0 its original position.
62. The combmatlon of a Vertlcal bed-plate;

a line-holder movingthereon;a rack arranged
to slide 1n sultable ways thelem a spring-

latech upon the extremity of said racL engag-
ing with and arranged to drive the line-holder

forward; and devices, substantially as de-

sceribed, for actuating the said rack and re-
storing. it to its ori ﬂ'ma,l position, and for re-

‘tracting the bpuncr-la,tch ‘when the mekl

mom es back to the starting-point.

. The combination of a vertical bed- plate ;
) ]me holder moving thereon; a second rack
arranged to slide in suitable ways therein;
a Splmﬂ*-lateh upon the upper extremity of
said rack engaging with and arranged to drive
the line-holder forward, and demces sub-

stantially as described, for actuating the sald

rack and restoring it to 168 orw'mal position,

- when the line- holder has passed down onto

the lower table.

64. The combination of..-b vertical bed-plate;
aline-holder moving bhe1eon, arack arranged
to slide in smta,ble ways therein; a spring-

‘latch upon the extremity of said rack engag-

ing with and arranged todrive the 11ne-1101de1
t01 ward ) second rack, dlmnﬂ*ed to Shde

upon sultable ways, and p10v1dedatlts upper
extremity with a similar lateh for driving

the line-holder still farther; and devices sub-
stantially as described, for actnatmﬂ‘ the said
racks and restoring them to thell 011frmal
position.
- 65. The combma,tmn of a vertical side
plate; a line-holder moving thereon, an up-
per rack arranged to shde in suitable ways
therein; a Sprlng-lateh upon the extremity of
said rack arranged toengage with and drive

95
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-the hne-holdel & ce:xtaan d1stanee down the, '
~-upper shuttle-way; a second rack arranged

to slide upon suitable ways in the plate, pro-

vided, at its upper extremity, with a similar

lateh f01 driving the line-holder still farther

‘down the upper shuttle-way;. a rack-shaft ro--
- tating in the side plate, carrying at its inner
. ,extremlty a cog-wheel driving the upper rack,
and atits outer extremity a seeond COg- whecl
an oscillating rack sliding in suitable bear-'
“ings and prowded at elther end, with simi-

” _l.:u teeth on opposite sides ar ranﬂ'ed to mesh

.20

into the cog-wheel on the rack- shaft at one_
end; a dr1V1nm&>haft rotated from the main
| drlvmg shaft, carrying cog-wheels arranged
10 engage W1th and move. the oscillating ra,ek-

When the latter is thrown forward; a spring-

 plunger for keeping the rack nor mal]y out of
- engagement with the. comwheel
.raek-shaft carried in heaunﬂ*b in the side
plate; a cog-wheel at the end of said shaft |
- which drlves the lower mck a cog-wheel at |
the other end of the shaft; a,n auxﬂmry sha,ft;

a second

" in the side plate carrylnn at one 'end a cog-

‘wheel engaging with the GOfr—Wheel at the end

~ of the seeond rack: shaft, a,ud at its other ex-

. tremity a smaller cog- Wheel a second oseil-
©lating rack provided with teeth at either end
- upon opposite sides and arranged to engage
30

~ shaft and thereby cause the lowe1 rack to
~move in one direction; a sheave on said aux-

- iliary shaft carrying a cord to which a weight
~is attached whereby the lower rack is con-
stantly driven downward by the force of the
- weight; a bentarm prowded onone arm with
“a stud arranged to slide in a groove upon the
- end of the seeond rack; _
. the other end, ar ranﬂ'ed t0 enter a shoulder. |
cut on the face of the first oscillating rack; a
spring for keeping the end of the second 0S-
~ cillating rack out of engagement with the
~cog-wheel upon the drwmﬂ shaft alocking.
- deviceforpreventing the ﬁrst OSGIH&EIDO‘ raek"; |
“after being thrown into engagement, from eg-|
e "caplnrrtherefrom untll it hds moved lts entire |

. length; and a bent key-lever moving’ upon a
R _"1ock1nﬂ' shaft, the bent end of whleh engages

35
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with the smaller cog-wheel on the a,u:ﬂllmy

.and drives down the line-holder and the sec- |-
“ond rack is forced downward by the weight,
- and is held by the retracting mechanism dm-

-1ng the operation of removing
the space-bars, and is then moved back toits

original p031t1011 by the movement of the sec--
- ‘ond oscillating rack, Ihereby driving up the
- upper rack and causing the first osullfttmw;
- rack tomove down“ rml and be 1estored to 1ts_- |
| {)rlgmal position.

-66. The eombmatmn“of Lhe duwnfr-slmftr
ch _*_-343 carrying the gear-wheel 342; the recipro- |
&mermcka?‘} fmmedasshomn Lhelemptow

| wheel 342;

anda second stud on |

| iothel dlrectmn

and inserting

line- holdm

B

catmn* 1&01{ Bil a,lso fmmed as bhown both S
arran ﬂ'ed to entra,ﬂ‘e with cog-wheels for drwmn'- o

them, Q. pwoted bentarm 347, , provided w1th”

the studs 355 and 363, the former engaging -

latter with the groove 862 upon the rack 341;

mally out of engagement w1th the cog-wheel

| 842; the spring 849 for holding the mek 341
-normally out of engagement W1th the cog-.
the lateh %4 for holdmﬂ' the raek-_,_,
333 alter bemfr thrown into enwaﬂ*ement with
the cog-wheel 342 inen wawement until it has |
'fmlshed its. movemtﬂnt the shoulder 356 for =
‘restoring the pin 355 to its position in the |
‘shoulder 354 of the rack 333, ‘thereby releas-
ing the rack 341 from ellﬂ'a,frelnent with the
'eon' wheel 342; and the 1eve1 369 provided
"mth a key H, f01 throwing the rack 333 into
engagement: W1t11 the cog- Wheel 342 , whereby =
_Lhe 1&01;: mechanism is caused to Opelafae |

‘with the shoulder 354 on the mek 333, amd the R |

the plunger 357 for holding the rack 333 nor.
75

80 - o

- 67. The combination of the sprocket meell-é-'_f""” -

anism for returning the line-holders; a rock-
‘shaft which by amtable conneetlons throws =
‘thesprocket mechanism in and out of engage-
ment; an arm attached to the rock-shaft, ; Pro-- |
vided. at its extremity with suitable StIJldS a
latch pivoted to the end of said. arm, hmlted_}ﬁ
in its movement bythe position of the studs; ... -
‘an auxiliary rotating shaft, actuated by the-_.._ s
| principal driving mechanlsm for operatlnﬂ*f_ |
“the lower dr 1V1nfr-racl{ and a suitable pin,
carried upon a disk’ upon the shaft or any- _
I .other convement manner so as to rotate with
it, arranged to engage with the latch uponthe
.roc,k-shaft and’ tr1 p the latter when the auxil-
iary shaft rotates in one direction; and to pass’
over the latch without moving it or the rock-
shaft when the auxiliary sha,ft rotates inthe
‘whereby the sprocket mech- =~
‘anismisthrown 11:1L0 operation when thelower = =
‘rack has reached a certain point in itsup- =~
ward movementand the line- holdel advanced;

;-up the lower shuttle-way. g et
68. The combination of the sprncket mech—.} SRR
,_am‘:m ; gear-wheels arran ged to be thrownin
~and out of gear for operating the mechanism

’a,ltematelym oppositedirections; and devices
~ with the oselllatmw rack and throws 1t 11:1130.:. |

engagement with the cog-wheel on the driv-
| _-,'_mﬂ'—shaft when the key is dep1 essed and com-
- presses the plunger, wheleby when the key is

""._';depressed the a,rmnﬂ‘emenb of the parts is|
- such that the upper: ra,ck moves. downwmd]_

‘115
;aetuated Dby the line-holder- drwmn‘ mechan- . B
ism, for throwing the qproeket-meehambm—_ ]
;_'actuatmw dewcea in and out of operatmn at; L]
'_the proper instant. SRR o
69, Theeombmatlon of the uppel and lowep'_.i 2o. o §
;-i;fparallel ways; the vertically-moving tableat = =~ °

90

100

1_-95_':' . : |

the lower end fmmmﬂ‘ counectlon betweelli._".-'::.' o |

‘them; the line-holder moving on the ways; - K
-'_ymeehdmsm for driving the lme holder down-fﬁ o
‘ward on the upper way; mechanism for per-
‘mitting the table to fall and carry with it the = -
thesprocket mechanism formov-.
ing the lme holder back over the lowerway; =
.;a,nd devices actuated by the driving mechan-
ism at the proper instant, f01 settmw the_'
.__'sproelz;et mechanism in motlon : S

70. The eombumtmn of the upp“el' and 10“« or B

parallelways; the Ve111cally moving tablesat
.'.Blthel end fm_ carr ynw the hne 1101d31 fmm SR
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~ one way to the other; the 11116_—h01d@r moving |

10

20

on the ways; mechanism for driving the line-
holder down the upper way; mechanism for
alternately raising and lowering the tables;

mechanism forreturningthe line-holder over

the lower way; and devices actuated by the

driving mechanism for setting the returning

mechanism in motion at the proper instant.

71. Thecombination of the lowertable; the
line-holder moving thereon the sliding block

arranged to be moved by the sprocket mech-
anism; the spring-latch in the end of said

block:; the sprocket mechanism; and means

for actuating the same.
79.- The combination of the lowertable, cut

~away at the end to permit the passage of the
latch; theline-holder moving thereon the slid-

ing: block for removing the line-holder and
space-bars from one table to the other, ar-
ranged to be moved by the sprocket mechan-

‘ism; the spring-latch in the end of said block;
the sprocket mechanism engaging with the.

block; and means for actuating the same.

~ 73. The combination of the tables; theline-

holder moving thereon the sliding block for

moving the line-holder and space-bars from

one-table to the other, arranged to be moved

by the sprocket mechanism; the spring-latch

30
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in the end of said block; the sprocket mech-

anism; the cams upon the sprocket-shafts for

raising the tablés at the right moment; and

the means for actuating the sprocket mech-

~__—anism and the cams.

74, The combination of the lower table; a
block arranged to slide upon suitable ways in
the shuttle-way over the table and the shut-

~ tle-way for removing the space-bars from the

40
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table; a tripping device, actuated by a cam on
the block, for depressing the plate upon the
upperend of the table in order that the space-
bars may pass over the same; a pivoted latch
at the extremity of the block for moving the
line-holder off of the table and carrying it up
on the shuttle-way; a spring for holding said
latch normally in an extended position; a

chain-block attached to the sliding block ar-
- ranged toengage with thesprocket-chain; and

devices foractuating the sprocket-chain, sub-

~ stantially as described.

50
‘asprocket-wheel attached toand carried upon
the lower shaft; a chain passing over said
‘sprocket-wheel; a block attached to the line-
‘holder-returning mechanism engaging with

said chain; a sprocket-wheel running loosely

- 55
- upon the upper shaft over which said chain

75. Thecombination of two rotating shafts;

travels; suitable gear-wheels carried upon

6o

the upper shaft; a driving-shaft carrying
ocear-wheels rotating in different directions,

arranged to be thrown into engagement with

the mechanism upon the upper shaft; and
devices, substantially as deseribed, for throw-

ing the gear-wheels upon the upper shaft
alternately into engagement with the gear-
wheels on the driving-shaft, and releasing

~ the same at the proper instant, whereby a

reciprocating motion isimparted to the chain, | at the end

633,309

and the line-holder-raising mechanism 18

caused to travel from the lower table, to the

upper table and to be returned at the proper
instant. | |

76. Thecombination of tworotating shafts;
a sprocket-wheel attached toand carried upon
the lower shaft; a cam for raising the lower
table attached to said shaft; a chain passing

over said sprocket-wheel; a block attached

to the line-holder-returning mechanism en-
gaging with said chain; a sprocket-wheel
running loosely upon the upper shaft over
which said chain travels; a cam for raising
the upper table arranged to rotate with said
upper shaft; suitable gear-wheels carried
upon the upper shaft; a driving-shaft carry-
ing gear-wheels rotating in different direc-
tions arranged to be thrown into engagement
with the mechanism upon the upper shaft;
and devices, substantially as described, for
throwing the gear-wheels upon the upper

shaft alternately into engagement with the.

gear-wheels on the driving-shaft, and releas-
ing the same at the proper instant, whereby
a reciprocating motion is imparted to the

sprocket-chain, and the line-holder-raising

mechanism is caused to travel from the lower
table to the upper table, and to be returned
at the proper instant, and the tables are al-
ternately raised and lowered at the proper
intervals, by the action of the cams upon the
shafts. | | |

- 77. Thecombination of two rotating shafts;

70
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asprocket-wheel attached to and carried upon
the lower shaft; a cam for raising the lower
table attached to said shaft; a chain passing

over said sprocket-wheel; a block attached to
the line-holder-returning mechanism engag-

ing with said chain; a sleeve running loosely

105

on said upper shaft; a cam for raising. the
upper table attached to said sleeve; a

sprocket-wheel having teeth upon its periph-
ery keyed-to the sleevein a suitable mmanner;
two gear-wheels rotating loosely on said shaft

110

on either side of the sprocket-wheel, one -

arranged to rotate in one direction and the
other-in the other direction; suitable inter-
mediate gear-wheels connecting with the
driving mechanism whereby this result is
effected; disks on either side of the sprocket-
wheel encireling the shaft, each provided, on
their opposite sides, with suitable slots; a
trip-lever in each slot, pivoted to the disk

‘and provided on its outer surface with a stud;

a toothed dog, pivoted to the outer face of
each of the said disks, each provided with a
tooth and notch engaging with the stud upon
the trip-lever; a spring for holding each of

moved by the return of the line-holder-driv-

ing mechanism for tripping the outer end of-
one of the trip-levers, throwing the same into
engagement with one of the cog-wheels, and

causing the sprocket mechanism to rotate in

one direction; a stop for tripping the lever

of the. revolution to its original

115

120

| | _ 125
said dogs in engagement with the stud upon
the trip-lever; a sliding arm arranged to be

130




posﬂslon and lele&blﬂf‘f the enﬂ‘agement with.

- the driving mecha,msm and a forked stop,
‘one end of which is arranffed to engage and

~ trip the opposite leverat the end of the revo-
lution and to cause the dog to engage with
- the gear-wheels rotatingin the oppositedirec- |
. tIOD ‘thereby causing the sprocket.mechan-
- ism to revolve in the opposite direction foran
~equal distance, and the other end of which is
arranged to trip the lever back to its original
--posﬂ:lon and to release the Lonnectmn and
cause the mechanism to stop, until such time
as it is set in motion again by the return of.
. theline-holder-driving mechﬂmsm
15 .
~.ing-shaft; suitable intermediate connections |
| whereby the same is operated from the driv-

- ing-shaft; mechanism for actuating all of the

10

683,300

78. The eomblndmon of an auxiliary dlw-'

separate parts of the machine attaehed to and
carried by said auxiliary shaft; separate de-

~vices, substantially as described, for throw-

ing said dri iving devices into operation auto-.

| .matleally_ ab the proper instant by means of

30

~bled in the line-holder.

35

the movement of the line-holder exerted

throu-ﬂ‘h the line-holder-driving mechanism

and 1ts various parts; and a key for throw-
ing the line-holder-driving mechanism into
operation and through the same causing the
- various parts of the machine to oper ate au-

tomatically after a completed line, with the
space-bars inserted therein, has been asSeM -

79. The combination, of a space- bar pro-
vided with a vertical opening on the lower

‘edge; a shuttle upon which it moves, and a
¢orresponding lug upon the extreme rear

edge of the shuttle-way, arranged to pass

| throuo'h and into the opening or the lower
| smface of the space-bar, for the purpose of |

effecting proper alinement of the space -bars

- as they entel the shuttle “way.

4

the s

]

80, The combmatlon W 1th the hne holder ofg
'the shoulders 6 and 7. for holding the space-
‘bars when inserted therein, by t,he friction
~caused upon the wunded shonldel of the_

space-bar.

e

S1. The eombmdtlon Wll}h the veltlcal os?- R I

_cillating rack which moves the upper line-
holder driving-rack, of the gate 368, actuated
by the spring 366 pivoted at 365 to the frame,
arranged to be tripped by the curved surface
1 367 upon the end of the rod whereby, when
the rod moves upward it advances and holds
same in engagement with the driving-
| wheel until the osmllatmfr rack 341 has re-_

turned and been released.
]2,

ing-shaft; mechamsm for cwtuatmn' all of

the Sepamtc parts of the machine att&ehed
to and carried by said auxiliary shaft; sepa-
‘rate devices, su bstantmlly as descubed for
throwing said driving devices into Opemtlon |
at the proper instant automamcally by means
of the movement of the line-holder through
the line-holder-driving mechanism and ltub |

_ The combination of an dumharv dI‘lV-
ing-shaft; suitable intermediate connections
whereby the same is operated from the driv-

various parts; and a key for throwing the

line-holder-driving mec¢hanism mtooperauon |
and thlounh the same causing the various

70

parts of the machine to operate automatwally, o

W’ltnesses IR
- HENRY THRUSH
- JOoHN FRENCH.

| after the complete Ime has b(,en assembled-*

‘in the line-holder. | .
In testlmony that 1 elalm the fmeo‘omfr'_
as my invention I have signed my name, in

presence of Lwo witnesses, thm 3d day of June,
'1‘%9’% | . - | |
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