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MACHINE FOR FORMING TYPE-MATRICES.

SPECIFICATION forming part of Letters Patent No. 332,354, dated December 15, 1885,
Application filed June 27, 1883, Serial No. 99,328, (No model))

To all whomny it may concern:

Be it known that I, OTTMAR MERGEN-
THALER, & citizen of the United States, resid-
1ng at Baltimore, in the State of Maryland,

5 have invented new and useful Improvements
in Machines for Forming Type-Matrices, of
which the following is a specification.

My invention relates to those machines

which are employed for producing type-im-

10 pressions on a strip or strips of paper or other

flexible or pliable material designed for use as

a matrix for stereotypes; and it consists in an

improved constroction and combination of

various elements, which will be hereinafter
15 fully deseribed, and specified in the claims.

My invention relates more particularly to
the class of machinesshown in an application
for Leiters Patent filed by me upon the 15th
day of March, 1883, and has for its object to

20 produce type-impressions upon a plasticstrip
Dy means of mechanism whereby any desired
number of types may be successively selected
and spaced and the entire series simultane-
ously impressed upon the plastic strip,instead

25 of making a series of successive single im-

pressions and spaeing by the feed movement

of the plastic strip, each impression giving a

matrix representing a single line of justified
matter or an integral part of said line,
My invention also has for its object to pro-
duce a single continuous impressed strip,
- which may be used as a matrix for a stereo-
type-mold, the type impressions and spacing
being effected by the printing mechanism in

35 such manner that at each action upon the plas-

- tie strip a full line or some integral part of a
full line of justified matter is impressed
thereon.

My invention also has for its object to pro-

40 vide means for automatically selecting the re-
quired type, bringing them info alignment
with the strip, and after the imipression is
effected releasing and restoring said type to

30

their original positiou iIn readiness for a new
45 selection; also, tocombine with the impressing
mechanism any desired number of type-strips,
each carrying a series of independent types
and quadrats or spacing-blocks, said strips
belng adapted to shift longitudinally to bring
50 the selected types into alignment, and mech-

!

type-strip successively, a series of keys which

anism for locking the latter together,the quad-
rats being provided with elastic connections
interposed between them and the adjacent
types, whereby the operation of the locking
mechanism justifies the entire line by the yield 55
of the elastic connections upon the quadrats;
also, to combine with the mechanism for lock-
1ng the selected types, devices for lmmpressing
the plasticstrip upon the faces throughout the
entireline simultaneously by rapidly-repeated €o
lmmpactions upon the rear face of the matrix-
strip; also, to combine with the type-strips,
each carrying a series of independent types
and quadrats, a corresponding series of select-
ing-pins, which are brought opposite each 63

throw the pins agalnst the types, and feeding
mechanism by which the selecting-pins are

‘between each selection brought into position

to engage with the typesinthe strip next suc- 7o
ceeding; also, to provide mechanism where-
by after the selection of type in each type-
strip 1s effected the whole number of type-
strips are shifted, and the selected types
brought into alignment with each other and 7s
with the plastic matrix-strip, and after the
impression is made are again shifted to their
original position,in readiness for a new selec-
tion and impression; also, to produce anto-
matic mechanism whereby an entire line or 8c
an integral part of an entire line of matter
may be set up with the proper spacings and
other symbols ased In printing, the selected
types and space-blocks be brought into align-
ment, the entire line justified and locked in 8s
position to impress a plastic matrix-strip, the
impression be taken, the types unlocked, and
the type-carrying devices restored to a posi-
tion for the next succeeding selection and im-
pression, the type-selecting pins and the plas- go
tiec strip being fed or advanced between each
type-selection and line-impression, respect-
ively. - o
Figures 1, 1% and 1" represent a top plan =~ =
view of the apparatus, the paris being broken gg
at the limits of each sheet. Iig. 2 is a trans-
verse vertical section taken in the plane 2
2, Fig. 1*. Iig. 3 18 a horizontal section
showing part of the type aligning and sup-
porting devices with a single type-carrying 1go




strip, the parts being enlarged for clearer illus-
tration. Fig. 4 1s a detail section enlarged,
showing a single type-strip, the type-selecting
pin with its support, and part of the key op-
erating said pin. Fig. b is a detail perspec-

tive showing part of the type-locking devices.

Fig. 6 is a vertical section illustrating the con-
struction of theframe carrying the type-align-

- ingand matrix-impressing mechanism. Iig. 7

1O

20

23

‘and line-justifying devices.

isatransverse section,and Fig. 8isa longitudi-

nal section, showing the carrying-pulleys and

the support for the cords which shift the type-

strips. Fig. 9 is a face view and an edge ele-

vation of the cam actuating the type- locking
Fig. 10is a simi-
lar view of the cam which actuates the sliding
frame carrying the type aligning and sup-
porting devices together with the matrix-im-
pressing mechanism. Fig. 11 is a similar
view of the cam which raises the weight by
which the type-selecting pins are fed over the
type-strips during each selection. Fig. 12 is
a Similar view of the cam actuating the de-

vices which shift the type-strips and advance
thematrix-strip between each line-impression,

each of the four cams illustrated in the figcures

last named being skown in their true relative

"~ 35

position.

Fig. 13 is a detail elevation of the
worm shaft and gear by which motion is com-
municated from the main shaft to the cam-

shaft, the ratchet and pawl and pawl-tripping

devices being indicated by dotted lines. Fig.
14 is a detail of the pawl-tripping device

shown in Fig. 13. TFig. ibisa central vertical

section of Ifig. 13. Fig. 16 is a detail plan
view of part of one of the type-strips, show-

o ing the under surface of said strip with the

40

45

50
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type connected.- Fig. 17 is a central section
taken longitudinally with thestrip and trans-
versely to the type in Fig. 16, the relative po-
sitions of the type-strips being indicated by
dotted lines representing a second strip be-
neath the first. Fig. 18 isa cross-section show-
ing the two type-strips with the type connect-
ed, theinfermediate strip being represented as

carrymﬂ‘ a quadrat having elastic connection

with the same. Fig. 19 is a detail perspec-
tive of a single type detached_ from the strip.
Fig., 20 1s a detail perspective of one of the
strips, showing thedevice by which the quad-
rat is connected therewith. Fig. 21 is a de-
tail perspective of asingle quadx at or spacing-
block with the elastic device whereby 1t 18
attached to the supporting-strip.
In Figs. 16 to 21, mcluswe, the parts are
enlarwed for the pm pose of 1llustration.

In order to simplify the description of my
invention, I will take each part as nearly as
possible in the order of its operation, and
having shown the construction and pointed
out the function of the devices separately I
will append a sufficient description of the op-
eration as a whole to nwe a clear understand-
ing of the same.

A in the drawings indicates the foundablon
apon which the Operatlve parts are supported,

_ consmbmﬂ" of a flat horizontal slab of smtable

£32,354

dimensions. Near its center is arranged a
frame, A’, having its upper and lower sec-

tions connected by the rods A? the lower sec-
tion being securely bolted to the foundation A.

- Near the front edge of the table A, upon
oune side of its central point, is placed 2 shaftt,

B, supported by standards B" B', having a

height nearly equ&l to that of the frame A'.

This shaft B carries a series of keys, B?, ar-

ranged at equal intervals and separated by in-
tervening sleeves b.

rangemen‘n as shown in Flgs 1 and 1%, to se-
cure economy of space, and has a downward] y-
extending arm, 4% (see Fig. 2,) of a length
somewhat greater than _that of the arm carry-
ing the finger-plate b". A strip, B’, screwed
to the plate A’, serves as an a,ttachment for a

series of spiral springs, b*, which are connected
with each key, and by Whlch the latter are

normally raised, ther eby throwing the down-
wardly- extendlnﬂ arm 0* toward the rear.
Behind the shatt Bare placed vert: cal stand-

wiich serve fo support a wertlcally -moving
frame, 13°, formed of two parallel strlps hav-
ing an open notch in each end to receive the
standards BY- Between the strips of said
frame are placed spiral springs 4%, surround-
ing pins 0°, the latter having horizontal ar-

‘rangement ‘and passing completelv through

both strips of the frame. One end of the
springs b* bears against the rearward strip of
the frame B°, and “the other against a detent,
b°, upon each pin. ° wheleby the latter are
norm.atlly thrown ‘roward the arm &° of the
keys, the detents b° serving to limit the move-
ment of the pins 1n that direction. The num-
ber of pins in the frame B°is equal to the

whole number of keys upon the shaft B, and
the pins are placed at such intervals that they

are exactly opposite said keys. By operat-
ing the latter, which is done by deplessmﬂ‘

the finger-plates b, the arms b° are thrown

against the ends of pins %, and the latter are

70

Each key is provided .
‘with a finger-plate, b, having an alternate ar-

80

90
ards or guides B!, (shown in Figs. 1 and 1%,)

LOO

05

ITO

projected towarc the rear against the tension

of the springs b*, as shown in Fig. 4, the pins

sliding easily 1n the perforations In the paral
lel strips of the frame B°,

~ The spring-actuated pins, Operated by the
keys in the manner described, are used 1n the
selection of the type from the type-carrying
StI‘lpS which are shown in Figs. 1*and 1°, and
in detail enlarged in Figs. 16, 17, and 18.
Each strip C consists of a loncr plate of metal

Ir5

120

having a width equaltoa little more than half

the length of the type. - Upon the under sur-

face of each strip are secured transverse sup-

r25

porting-plates C' C', (see Figs. 16 and 17,) hav-.

‘ing nibs ¢ ¢ atb each end - &dapted to enter

grooves ¢’ in the body of the type ¢, whereby
the latter are supported in such manner that

one side of the type lies closely against the

strip C, at the same time permlttmﬂ' the type
to sllde freely transversely of the strip. Each

strip is provided with a sufficient number of |

4 type to represent the entlre al pha,bet not only

r]“30 :
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in capitals, but in ‘“‘lower case,” as well as the
usual punctuations, and at least one quadrat.
These are arranged at equal intervals upon the
strip C, the spaces between each being equal
to the distance between the type-selecting pins
b°, whereby the latter when actuated by the
keys are caused to strike the bottom of the
type-body and project the latter slightly to-
wardtherear ofthe machine. The type-strips
C, each provided with its full complement of
types, as already described, are arranged one
upon the other, as seen in Figs. 17 and 18.
Any desired number of such strips, parallel
with each other,may be used, the arrangement
being such that,beginning with thelower strip,
asingletype, mark, or quadrat may beselected
from each strip in succession, the selected type
reading upward. The number of type-strips
used may be varied to any desired degree. -
In order to effect the selection of the type
In the order mentioned, the vertical arms of
the keys are extended downward, as shown in
Fig. 2, until their extremities are in the plane
of the lower type-strip. There being a single
series only of type-selecting pins 3%, the latter
are so arranged as to have vertical adjustment
with a step-by-step movement, each step being
equal to the distance between the adjacent
type-strips. This feed of the type-pins is ac-
complished by the means and in the manner
following: The type-pin frame B>, guided by

the vertical standards B, is supported by a

rod, B%. (Shown in Figs. 1* and 2.) This rod
has bearingsin the upperand lower plates, A’
A’, and extends above and below the same, an
eye being attached to itslower end to receive 3,
cord, D, running oversheavesd and d’, and pro-
vided atitsend witha weight, D’. Theaction of
this weight tends to raise the rod Bfvertically
1n its bearings, thereby carrying the type-pin
strip continuously upward. The step-by-step
movementisobtained by the following devices:

- The upper portion of the rod Bfis toothed

45

upon two oppositesides, the distance between
any two adjacent teeth being equal to the in-
terval between the successive type-strips, and
therefore measuring the length of each step
or feed movement of the type-pin strip. These

- teeth or serrations d"are so formed that those

50

upon one side of the rod alternate with those
upon the other side, their longer edges being
divergent upwardly. Upon the upper plate,
A’, and upon eachside ofthe rod B%, is mounted
a standard, A® furnishing pivotal support for
two levers, & and I, each having the form of
a bell-crank. Each lever is pivoted at its an-
gle to the standards A’ each having a hori-
zontal and a vertieal arm, the vertical arms be-
ing arranged one upon each side of the rod
B® and opposite the serrated face. The verti-
cal arms are of unequal length, the difference
being equal to the interval between the suc-
cessive serrations, and upon the lower end of
each Is formed a tooth, adapted to engage with
the serrations 0" of the rod. The latter being
alternated, as already described, it will be
seen that when either one of said armsis in en-

gagement with the rod B° the other will be out

of contact withitstooth, lying midway between

the notches §'. The upper arms of the levers
E Eextend from their pivotal points over the
keys B* and terminate at the same point, an
eye being formed in the extremity of each to
recelve a connecting-rod, e. A leaf-spring, ¢,
mounted upon one of the standards A? bears
upon the rear of the vertical arm of the lever
E', and normally retains its tooth in engage-
ment with the serrated rod B at the same
time holding the horizontal arms of both le-
vers up 1n the position shown in Fig. 2. The
lower eund of the connecting-rod e is at-

lached to a bar, ¢, carried by links ¢ ¢, Piv-

otally mounted upon the ends of the shaft B,
the bar ¢* being arranged just beneath the
keys B | |

The operation of these parts is as follows:

~Let it be supposed that the type-pin seriesis in

the plane of the lower type-strip. Having as-
certained what type should be selected there-
from, the corresponding key (indicated by the
type-symbol upon the finger-plate d') is operat-
ed, thereby projecting the type-pin and push-
1ng the selected type partly out of rank with
the other members of the series in which it
stands. The depression of the key B at the
same moment draws the bar ¢ downward,
thereby, through the connecting-rod e, operat-
ing the levers I and K’ simultaneously, dis-
engaging the toothed arm of the latter from
the serrated rod B®, and at the same moment
throwing the toothed arm of the lever E

70

75

80

Qo

10O

against the opposite side of the said rod. The

latter being now free to move, rises until it is
arvested by the tooth upon the lever E, at
which moment the key B* is depressed to its
lowest point. Thefinger of the operator being

105

now removed, the spiral spring §® raises the

depressed key, the leafspring ¢ throws the
toothed arm of the lever E out of the notch
with which it has engaged, and ab the same
moment pushes the toothed arm of the e-
ver E back against the rod. The latter, be-
ing released by the withdrawal of the toothed
lever K, again rises until it is arrested by the
lever I, the feed movement being thus aceom-
plished by two separate steps, each being one-
half the length of the required adjustment.
It will readily be seen that at each depression
of any one of the keys by which the selecting-
pins are operated the type-pin series is ad-
vanced a single interval, bringing it into the
plane of the succeeding type-strip from which
the next selection is to be made. It should be
noted that in practice the serrations 27 in the
rod B® are cut of such depth that the arm »
of the key will fully actuate the type-pins be-
fore the toothed lever E' is fully withdrawn
from the noteh with which it engages, thereby
delaying therise of the type-pin series until the
type sclection 1s completed. Each type-strip

Cis supported by a strong cord, F, having ifs
ends attached to each extremity of the strip.
Near each end of the platform A is placed a
sheave, I, over which the cord passes. These

I1IO

120

I25

130
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sheaves are so arranged that the cords F run | channel ¢ a very little beyond the rear edges
" in rear of and parallel with the type-pin se- |

ries, and from the said sheaves I I’ the cords

‘pass over a driving-roll, F%. This roll is

orooved, as shown in Fig. 2, and by operating
it in one direction the cords I will shift all

- the type-strips until they lie directly behind

[O

the type-pinsd°. The ends of said strips abut
against a shoulder, a, formed in the standard
A* upon which the sheave is mounted, and are

- thereby brought into aceurate position for the

15§

type-selection.

- The mechanism whereby the strips are au-
tomatically shifted in both directions will be
described hereinafter.

At the end of the platform A opposite that
at which the type-pins are placed 1 arrange

- guideways G G, parallel with each other, hav-

20

25

ing a narrow interval between. . Upon these
ways is mounted a traveling support, G', hav-
ing a central strip entering the space beftween
the guides, and having a vertical standard,
G2, pierced at intervals with openings g, to
receive the cords I, and having transverse
channels or notches ¢’ cut in ifs outer face and

registering with each aperture g. -

"To each end of the lower portion, G’, is
attached a strong cord, ¢° passing over a
roll upon each of the shaits carrying the

30 sheaves F/ ¥, and over a roll, ¢°, upon the

shaft of the actuating-roll F?. The function

of this traveler is as follows: When the type--

strips Careshifted to position behind the type-
pins, the post or standard G 1s drawn Dby 1t8

25 cord {o abut against their ends, which enter

thetransverse channels ¢',formed in said stand-
ard, and rcceive vertical support therein.
The type-carrying strips C shift in the direc-
tion of their length between two vertical bars,

40 I and I’, each forming partof two rectangular

45

55

- 60

the said channeled edge projects from the

frames, L and L, respectively, and said strips
pass over a block, 1%, which forms part of the

drame L.

- The device last named consists of a rectan-
gular structure set vertically in grooved ways
cut longitudinally in the right side of the up-
per and lower plates A’, as shown In Kig. 6,
said frame having a sliding movement 1n the
direction of its length. The block I* rises from
the lower bar of the frame L, near its forward
end, and is of such height that when the type-
strips are shifted in either direction its end
will clear the type upon the lower strip by a
short interval. The forward vertical bar of
the frame Lis composed of two parallel plates,
¢ 4, with a plate, ¢, detachably secured to their
forward edgesand closing the opening between

‘them. The space thus formed is occupied by

a clamping-bar, I?, which, by mechanism here-

inafter described, has vertical movement with-

in the space formed by the platesiand¢. This
bar, which is shown in detail in Figs. 3 and 5,
has a vertical rectangular channel, ¢, formed

in its rear edge, said channel being of such |

width as to admit the bottoms of the types, and

jecting arm, 1% having a portion of its lower

stud, 4%, with an open space upon each side,
bounded by short vertical faces ¢* and ¢°, the
distance between the latter being equal to the

presently to be described, said pin projecting
through a vertical slot, 4', in one of the plates
i. It should be noted that the bar I, with its
inclosed elamping-bar I?, stands opposite the
rear ends of the types, while the bar I’ stands

of the types carried by the strips C. . The bar
I’ forms the forward vertical part of "the sec-
ond frame, I/, which slides within the frame
L, the horizontal bars of the latter being bev-
eled in opposite directions, while the horizon-
tal bars of the frame L’ have outer metallic
strips, 1 I, attached thereto and lapping over
upon the bars of the frame L, thereby confin-

same time permitting each to slide independ-
ently. The bar I’is composed of two vertical
and parallel plates, ¢® and 4°, separated by a

strip, which is fed between them. Upon the
forward edge of each plate, respectively, is an

a support for the margin of the matrix-strip M.

thicker than the flange ¢, and the vertical edge
of the plate #° lies nearer the type-strips than
the edge of the plate ¢°, the difference being

between the inner edges of the flanges ¢° and

thereby exposing only that portion of the
matrix-strip upon which the types act. The
outer and inner edges of the flange " are cut
away, as shown at %, Fig. 3, to permit the
body of the type to pass beyond the former,
and allow the face of the type to project be-
yond the inner faces of the flanges upon which

frames I. and L/, as already desecribed, slide,
the former within grooves in the plates A" A’,
and the latter within the first-named and

alternately. Normally these bars are held
at their widest interval of separation by a

of the plates ¢. Theupper end of the clamp-
ing-bar I* is provided with a rearwardly-pro-

edge cut away, leaving a central depending

in the same vertical plane opposite the faces

space about equal to the width of the matrix-

inwardly-projecting flange, 4° and ¢", forming

i1 is also equal to the height of the type-faces,

larger frame. Their movement, which is si-
multaneous, is such as to cause the bars I.and
T to approach and recede from .each other

70

75

width of the type-strips C. Upon one side of
the clamp-bar I?, near its upper end, is.a pin, -
i which engages with an actuating-lever, K,

80

ing the former within the latter, and at the

95

100

The flange ¢ upon the strip 4’ is considerably

105

equal to the height at which the type-face
stands above the type-shoulder. .The distance

110

115

the matrix-strip rests, in order to produce the
required impression upon the latter. The

120

125

coiled spring, I°, having one end fastened to -

the rear of the frame 1. and the other end to
a pin upon the frame I/. They are moved
toward each other by the following mechanism:

Upon the lower side of the upper plate A’

pivoted a lever, I'. To this lever, and upon

block I far enough to carry the bottom of the | opposite sides of its fulecrum, are pivoted con-

130 .' -

is placed a drop-bearing, I°, upon which is

|
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necting-rods I* and I° the former being at- | with two cam-surfaces, y %, and a holding-sur-

tached to the frame L and the latter to the
frame I). The projecting end of the lever
carries a friction-roll, which engages at reg-
ular intervals with a cam, 10, upon the cam-
shaft O. This cam is shown in detail in Fig.
10. Ithas acam-surface, 2, by which the throw
of the lever I'" is effected, and a surface, &/,
formed in the arec of the circle described from
the axis of the cam-shaft, upon which the
friction-roll rides, holding the lever motionless
until the roll rides off. The aection of the
lever, as will be seen from Fig. 1 pushes the
frames in opposite directions, causing the bars
I and I' to approach each other until they
occupy the position shown in Fig. 12,

* The funetion of the bars T and I'isasfollows:
When the type-strips have been shifted to the
extreme left, and when the selection of type
and spacings has been completed, beginning
with the lower type-strip and taking a single
type or a single quadrat from each strip in
succession, it becomes necessary to bring the

selected type into vertical alignment with each

other and opposite the matrix-strip in prepa-

‘ration for the impression to be made upon the

latter. For this purpose the type-strips are
now shifted by mechanism hereinafter de-
scribed toward the right. The bars I and I’
being at this time separated by the action of
the spring I°, there is sufficient interval be-
tween them to allow the passage of all those
type which, not having been acted upon by
the type-pins &°, have not been projected out
of rank. The selected type, however, having
been pushed out toward the bar I’, will, af-
ter passing the plate ¢, strike the plate 4°,
as shown 1n Fig. 3, arresting the movement
of the type-strip in which said type is car-
ried, the cord I, by which tbe strip is moved,
slipping upon the actuating-roll F2. As the
shifting of the strip continues, the selected
type will be brought one after another into
the same vertical line, their tops abutting
against the shoulder " upon the plate i°, At
this moment the cam 10 engages with thelever
I', drawing the bars Iand I’ toward each other,
the bottoms of the selected types entering the
channel ¢* in the clamping - bar 1%, which is
carried by the bar I, and the faces of said type
entering the space between the flanges 4'° and
" until their shoulders rest in the recess ?in
theflange . Asthebarscontinuetoapproach,
the selected types are pushed back in thetype-
strips until they stand in rank with the others.
The bars I and I’ now halt, the position of the
parts being shown in Fig. 1*. It will beseen
that the selected types are firmly supported
against all movement, either in the direction
of thelr length or transversely thereto. Si-

multaneously with the locking of the types
within the bars I and I’ they are clamped
together by the descent of the elamping-bar I,
This bar,as already mentioned,is actuated by a
lever, K, pivoted to the rear bar of the frame
L, and operated by a cam, 9, upon the cam-
shatt O. Thiscam (shownin Fig.9)isprovided |

face,y’, and is timed toact with the cam 10. As
the first cam-surface, y, engages with the lever
K, its slotted end, which is in engagement with
the pin <’ upon the bar I*,is thrown downward,
driving the arm I* against the upper type-
strip and forcibly compressing the type
brought into vertical alignment upon one an-
other until the friction - roll upon the lever
rides upon the holding-surface 3. While its
friction-roll #* is traveling thereon the type
are held clamped together and locked by the
bars I and I, as already described, and during
this time the impression is made upon the
matrix-strip. Thequadratsorspacing-blocks
carried in each type-strip are of usual form,
as shown at N in Fig. 21, They are mounted
upon or connected with said strips by means
of plates n-of elastic metal attached longi-
tudinally, having their ends bent upward or
away from the quadrat, and with a T-head
upon each end,which engages with the nibs ¢
¢ of one of the plates C" upon the type-strip,
allowing the quadrat to hang from the strip C
with an interval between the two. The object
of this construction will be explained herein-
atter. Intheselection of the type the quadrats
are thrown out by the type-pins »° far enough
to be brought into engagement with the bar
I’y their ends lying in the line of the type-
shoulders.

1 have already mentioned in the opening
part of this specification that one object of my
invention is to provide mechanism whereby a
single line or an integral part of a single line
of matter may be set up, spaced, and then
justified before the impression is made upon
the matrix-strip.

Previous to my invention it has been cus-.

tomary to effect the successive impressions
upon the strip and cut it into lengths, which
were placed in justifying-plates, and the nec-
essary spacing being added by hand, which
greatly added to the labor and time required.
In every line or part of a line of matter of a
given length there will be an average of space,
whieh, while it varies somewhat, will run
closely to theaverage. Itisevident thateach
space may beslightly increased or lengthened,
provided the change is alike throughout the
line, without attracting notice or affecting the
regularity and beauty of thetypearrangement.
In this manner by slightly increasing or de-
creasing each space, room may be afforded for
ending the line or for breaking the last word
when 1t runs overat the proper point. More-
over, 1f a single line of matter is set up and
the type-impressions taken simultaneously, it
happensthat, as some letters are of double the
thickness of others, the line may not only have
to be broken in the middle of a syllable, but
that, as the strip is always fed the same dis-
tance by the machine in order to leave an
equal interval between the lines, this interval
might not only occur in the middle of a word,
but 1n case the line was too full to admit more
than a narrow letter the line would be broken
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imprdperly- and the several lines would be of
unequal length. In the present invention I
avoid all these difficulties by using space-

- blocks having an elastic connection interme-
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line.

diate betweenitand thetype-strip. Insetting
up, the whole number of quadrats used in a
single line being known, the operator can
readily determine how much additional space
will be afforded by the compression of their
elastic attaching devices, and, asthe clamping-
bar by which this compression 18 effected
always moves to the same poinf, 1t 1s easily
known where to break a word or terminate a
By reference to Fig. 18 1t will be seen
that as the type are selected and the end of
the line reached the clamping-bar I° being
brought down, willcompress the spring-plates
n upon each quadl at alike or to the same de-

gree. Therefore, should the line comprise
more doubleletters than the average, the spac-

ings will be somewhat less than the average,

and vice versa. Beingalike, however,through-

out the whole line, the appearance isuniform,

and the difference will not be distinguishable
by the eye. As the clamping-bar I° must al-
ways compress the line to the.same length, it
will be seen that when a considerable number

- of wide letfters occur in the same line the
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whole number of type-strips cannot be used.
In setting up the line the operator will readily
determine what space must be allowed for
any preponderance of such letters, and will,
in proportion to their number, make no selec-
tion from the upper strip, or-it may be from
the two upper strips, of type. Inorder to pro-
vide for the compression of the selected types
lying in the strips beneath, I slot the end of
each strip C, as shown at ¢, Fig. 1*, and place
no type on this portion. When the strips are
shifted to align theselected types, those strips
from which no selection has been made will

- be carried to the right far enough to bring
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their slotted ends beneath the clamping-arm
1*. As the latter descends the stud #° passes
down through the slots ¢ (the plain faces #°
and 4’ lying against each edge of the strip)
until said stud strikes the upper strip from
which a type has been taken. Inthismanner
the compression 1s effected and the type
clamped without disturbing the type-strips
which are not used. After the selected types
are locked between the bars I and I’ and the
clamping-bar I’ in the manner already de-
scribed the impression is made in the plastic
matrix-strip in the manner following: The
typesbeing inthepositionnamed and shown in
Fig. 1%, their faces rest against the matrix-
strip M, tbe ends of the types entering the re-
cess 1n the bar 1’ a distance equal to the depth
of the impression to be made in the strip.

- Resting against the rear face of the matrix-

05

strip. throughout that portion in contact with
the types is an elastic body or substance, m,
having equal contact with every part. As
ShOWIl in the drawings,this substance is in the
nature of a strip of metalhc wires, closely
placed together and carried by a strip, m/,
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which is mounted upon bars m? carried by a

‘rock-shaft pivoted in bearings carried by the

frame I'. TUponan arm rigid with said shaft
is mounted an armature, m°, and directly be-
hind the latter is an electro-magnet, 1, car-
ried by a bracket, 2, on the frame 1/, and so
arranged that when the types are in position
to give an 1mpression the armature is with-
drawn from contact with the poles of the mag-
net by the matrix being pushed backward by
the types and tilting the bars m? as seen in
Fig. 1*, The wires of the helix pass trom the
battery through binding-posts 3 3, one of said
wires being carried to a contact, 4, where the
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circult 1s interrupted. Opposite this contact-

point is a vibratory platinum strip, 5, having
a detent or projection, 6, upon its back,which
engages with serrations 7 upon the cam 9. As

the latter revolves the platinum 'strip 1is

brought by each tooth against the contact-
point 4, thereby making the circuit and vital-
1zing the magnet, which 1nstantly attracts the
armature m’, causing the brush m tobe thrown
agalnst the back of the matrix-strip, which.1s
thereby driven against the types.

This oper-

QO

ation is repeated at each make and break of .

the circuit until the type have been sunk into

1ts plastic body to the required depth. It will
be seen that as the number of teeth upon the
cam may be inereased or diminished, the num-
ber of impactions upon the matrix may be in-

creased or decreased, and this number being .

the same at each -impression the intaglio let-
ters in the matrix will be of uniform depth
throughout. |

ICO

Instead of the metallic br ush m, 1 propose |

to employ any other Substanccf_ or body,
whether of similar construction or not. More-
over, the repeated impact upon the strip may
be Obtalned by other than electrical devices.

105

The impression in the matrix is made while

the friction-roll - of the lever K is riding upon
the surface ¥ of the cam 9, the roli upon the
lever I” running during the same period upon

110

the arc «° of the cam 10. As these rolis both

ride off at the same moment, the clamping-
bar I’ rises and releases the type at the same
time that the bars I and.I’are separated by the
action of the spring I’. Thetype are thereby
wholly released, and the parts are in condition
to permit the tvpe strips to be shifted back

115

behind the type-pins for the purpose of anew

selection. The shifting of the type-strips. is

effected in the following manner: The cords

120

E, which carry the strips C, are operated. by

a roll, I, which 18 rotated in one direction by

- a lever, P, pivoted to the lower plate A’, the

free end of said lever being attached to a cord,

S, which 1s colled on the shaft of the roll F"*’ |

is thence carried over a sheave, F°, and at-

‘tached to a weight, W. The lever P 18 actu-

ated by a cam, 12, upon the cam- -shaft O. This
cam is shown 1n Flo 12, and has a continuous

cam-surface, z, and a surface, 2’, in the arc of

a true circle Struck from the ams of the shait.
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As the cam rotates in the direction of the

arrow, Fig. 1%, the cam-surface z engages with
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P, throwing the lever slowly
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a friction-roll, p, near the middle of the lever
and steadily
toward the front of the machine, and rotating
the roll ¥* by the cord f, which at the same
times raises the weight W. The moment the
throw of the cam is complete its motion is
arrested by devices which I am about to de-
scribe, leaving the type- strips shifted into
position in rear of the type-pins, where they
remaln until the cam-shatt is again put in mo-
tion. |

R represents the main shaft of the machine,
carrying a belt-pulley, R’,which is driven con-
tinuously. Upon the shaft R is a worm, F?
meshing with a worm-gear, R’. This gear is
formed upon a sleeve, S, loose on the cam-
shaft O, and upon the cam-sleeve, and rigid

with 16, Is a ratch, S, a space being left be-

tween the latter and the worm - gear. Upon
the lower end of the cam-shaft O is rigidly
mounted an arm, S, carrying a pawl, s, which
locks with the ratech S’ in one direction.
When the pawl is in engagement with the
ratch and the latter is rotated by the worm-
gear, the arm S* will be carried around with
1t and the cam-shaft O will be revolved.

T represents a bell-crank lever, which is
pivoted in a bearing beneath the table A, and
has such arrangement that one end lies be-
tween the worm-gear R’and the ratch S, a pin,
s', being placed thereon in such manner that
1t projects over the ratch and in the path of
the pawls. As the latter rotates in engage-
ment with the rateh it comes into contact with
the pin, which, striking the inner edge of the
pawl, tips it. The movement of the arm S?is
at once arrested, and the cam-shaft thereby
stopped, the pawl remaining upon the pin ¢,
by whieh 1t is supported above the teeth of
the ratch. The parts are so timed that this
takes place at the moment when the type-
strips C are all shifted over behind the type-
pins and in position for the selection of type
for the next impression. By the tripping of
the pawl the revolution of the eam-shaft O
1s arrested at this point, and the parts remain
motionless until the selection is completel,
when the strips are in readiness to be shifted
toward the right to bring the selected types
into alignment. To effect this, the operator
presses a lever, T, at the left of the keys,
downward. This lever is pivoted bencath the
platform A, and has a cord, ¢, attached to it
and leading oversheaves ¢ and #, with its end
screwed to the bell-crank lever T. Tension
upon this cord by the depression of the lever
T" rocks the lever T against the force of a
spring, ¥, and draws the pin § from under the
pawl s, causing it to again engage with the
ratch 8 and start the cam-shaft O.

pawl s 1s thrown down by a leaf-spring, &,
mounted upon the endof the arm S and when
the pin ¢ is withdrawn from beneath it, the
lever T being restored to its original position
by the spiral spring #*, the pin § strikes the
back of the pawl and aids the spring in effect-

Ing its engagement with the rateh.

The cam-

The

J

shaft being started, the cam 12, which ishold-
ing the lever P upon its highest cam-surface,

continues its rotation and slowly restores the

lever to its original position, dropping the

weight W, and causing a reverse movementof

the roll I thereby causing the cords F to shift
the type-strips to bring the selected types
into alignment. As each type comes in con-
tact with the bar I’ the strip which earries it
1s arrested, the cord slipping upon the roll F=.
When the friction-rolluponthelever I’ reaches
thesurface 2’ of the cam 12, the types will have
been aligned, the bars I and I’ locking them
im front and rear, the clamping-bar I® will
have been forced down, and the impressing
devices will begin to act, their operation con-
tinuing duringthe time said friction-roll trav-
erses the surface 2/, after which the cams9 and

10 will release the types, and the cam 12 will
agaln act upon the lever P, shifting the ty pe-

strips behind the type-pins, at which moment
the cam-shaft will be stopped in the manner
described, and the operations already set forth
will be repeated. |

The matrix-strip- M is fed downward be-
tween each type-impression by the following
devices: Beneath the platform is a drum, V,
having a channel in its periphery equal in
width to the width of the impressed portion
of the matrix-strip, the margin upon each side
of said channel bearing upon the unimpressed
borders of the strip.
In one arm of a forked bracket, V’, and in the
other arm is journaled an idle-pulley, v, bear-
Ing against the rear face of the matrix-strip
and giving it frictional contact with the chan-
neled drom V. The latter is revolved by a
cord-pulley, V* upon the same shaft, having
a pawl, v, pivoted to it, and engaging with a
notch in a disk, ¢, also upon the same shaft.
and rigid therewith, as are the drum V and
pulley V. The cord ¢, which operates the
latter, is provided with a weight, W/, and is
carried from the pulley over sheaves 2° and 2°
to the lever .  As the weight W drops and
the lever is drawn toward the eam-shaft O the
drum V isrotated, and the strip Mis fed down-
ward a sufficient distance to present a new
surtace for the next impression.

1 have already described the mechanism by
which the type-pinsare raised daring the pro-
cess of selecting the types. When the process
Is completed, it is necessary to drop them again
In readiness forthe next selection. This is ac-
complished by raising the weight D', when the
rod B which carries the type-pin frame B,
will descend by gravity as far as the slacken-
Ing of the cord D will permit. The weight W
18 raised in the following manner: When the
type-pins have been raised into the plane of
the upper type-strip, the weight I’ will have
dropped nearly low enough to rest upon a sup-
porting-bracket, D, which has a eurved arm,
D', pivoted beneath the table A. To the
bracket D’is attached a cord, D’ which is car-
ried vertically to one end of a lever, DS, piv-
oted at its other end to lugs upon the table A,

This draum has bearing
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- type-pin frame.

ﬁnd having a
cam, 11, on the cam shaft O.

While the type strips are bemﬂ* shifted into
the position shown in Fig. 1° the roll d* upon
the lever DF is travelmg on the rising cam-
surface w, lifting the bracket and raising the
weight D", thereby allowing the descent of the
At the time the impressing
mechanism begins to act said roll rides off
the shoulder w’, dropping the bracket D" toits
lowest point, leaving the weight suspended at
the point to which it has been raised.

A description of the operation of this ma-
chine as a whole would comprise a repetition
of the recitals of function already given. .1

will therefore merely state that the first step

is-the selection of the types by means of the
key-levers, during which the cam-shaft 1s ar-
rested and the mechanism remains motion-

less. When the selection is complete, the

- operator depresses the lever T, thereby with-
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~cord o* over the pulley V7
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drawing the pin s’ from beneath the pawl s,

dropping the latter into engagement with

the ratch § and starting the cam-shaft. The

cam 12, acting upon the lever P, shifts the
Strips toward the right, aligning the selected
types, whereupon the cams 9 and 10 act
simultaneously, actuating the locking-bars I
and I' and the Gl'_lmplllﬂ‘ bar I°. This oper-
ation being completed, the serrated border of

‘the cam 9 makes the circuit of the magnet

and effects the compression of the matrix dur-

iag the time the cams 9,10, and 12 are holding
bhe levers K, 17, and P’ upon their surfaces 7/,
o', and 2’ re&l)ectf1111y When said levers
pdSS of: these surfaces,the tyvpes are unlocked
and the- -strips shifted back behind the type-
pins for a néw type-selection. The moment
they arein position therefor the cam-shaft is

automatically arrested, as already described.

During the shifting of the strips after each
selection the cam- aetlmted lever P draws the
advancing the
matrix M to receive the next impression. At
the same time the cam 11 raises the lever DS,
lifting the weight D’,and allowing the type-pin

frame to fall to bring it into position- for the

next selection.

Having thus descrlbed my mventlon what'

I elaim is—

1. The combination, substantially as de-
scribed, in a machine for producing type-1m-
plessmns of type-selecting devices, a series
of type-carrying strips, mechanism_ for shift-
ing sald strips into enﬂ*agement with the
selecting devices and to bring the selected
types 111130 alienment, and locking-bars for
supporting thelattel one of said bars having

a projecting Hange with which the Selected_

types engage as the strips are shifted, arrest-
ing the motion of the latter, substantla,lly as
dQSGI 1bed.

2. The mmbmabmn with Kkeys and the
type-carrying strips arlanﬂ*ed one above an-
other, of intermediate type pins carried in &
frame having vertical adjustment and mech-

roll, ¢, which engages with a
This cam has 2,
cam-sur ﬁ,ce w, terminating in a shoulder, w'.

—
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anism, Substantlal] y as described, for moving
said frame after each type- selectlon to bring
it opposite the succeeding type- Stmp, substan 7O
tlally as described. |

3. The combination, with the type strlps,
of bars between whlch said strips pass, by
which both ends of the selected type are
locked, a clamping-bar moving vertically and 75
compr es&mc-‘ theline of selected type,and mech-
anism, substantlallv as deseribed, whereby - -
the 1001{11510* bars and the clamping-bar are
engaged with and disengaged from theselected
types, substantially as described. - 80

4. The combination, with the selecting mech-
anism, of the type- stri ips, devices, substan-
tially as deseribed, for shifting said strips,
locking-bars for supportmﬂ and a clamping-
bar for compressing the selected types, aud 85
mechanism, substantially as described, for im-
pressing a plastic strip upon the types |

5. The combination, with the type-strips, of
movable types and quadrats arranged therein,
and elastic connections intermediate between- 90
each quadrat and the strip by which it is car-
ried, substantially as described. o

6. The combination, with the type - qtrlps_

having movabletypes and quadrats connected

ther emth in the manner set forth,of mechan- g5 -
ism, substantially as described, for bringing
the selected types into a]wnment and a
clamping-bar whereby they are complessed by
the yield of the elastic con nections of the quad-

rats into a lineofag ﬂ‘wen length, substantially 100

as described.

7. The combination, W1th the type- StI‘lpS of
cords atbached toeach end sheaves over which
said cords pass to an actuating-roll, and de-
vices, substantiaily as deseubed f01 rotating 10§
said roll alternately 1n OppOSlte dueetlons
substantially as described. | -

‘8. The combinaticn, with the type- pms, of
a supporting-frame,a rod carryiung said frame,
and. prouded w1th opposite alternately -ar- 110
ranged serrations at its upper part, devices,

substantially as described, forraising said rod .

vertically, and esca,pement pawls which are
operated by the type-selecting keys,and which
engage alternately with the serrations in the 115
rod and limit and time its upward movement,
substantially as described.

9. The combination, with thetype- strlps car-
ried by cords, of the sheaves cuiding and sap-
porting sald cords, and atraveling guide hav- 120
ing a vertical post through which the cords
pass, with transverse channels registering with -
said perforations and adapted to support one
end of the strips during the process of select- o
ing the type, substantially as described. 125

"10. The combination, with the type-strips, -
of the shifting-roll, a welghted cord actuating -

| the same, a lever 0perab1ng said cord, a cam

actuating said lever in both dir ectlons and
mechanism, substantially as described, for ar- 130
resting the movement of said cam- When it has
thrown the lever in one direction.
11. The combination, with the type- caxry-

h mg strips, of the 10(3]11{1«3F bars Iand I’, mount-
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ed npon frames L and IJ, sliding in opposite | frame B’, of the rod B°, having serrations %7,

directions, the lever I', having rods pivoted

upon each side of its fulerum and to said

frames, and a cam operating said lever at
5 stated intervals, substantially as described.

12. The combination, with the type-strips
and their shifting mechanism, of the bar I/,
having the plates ¢° and °, provided with the
flanges ¢"° and 4", respectively, the bar I, car-
rying the clamping-bar I, having channel #°,
and mechanism, Sllet‘lIlt]Eﬂly as descrlbed
for operating the same, as set forth.

13. The combmmtlon, with the type-strips,
of types arranged at intervals thereon, quad-
15 rats conneeted with each strip by an elastle
plate, #, whereby said quadrats are suspended
from each strip with a space between, and a
clamping-baradapted to compress the selected
types against the tension of said elastic quad-
rat-connections, substantially as described.

14. The combiunation, with the frame 1.,
carrying the bar I, within which the matrix.
serip 18 fed, of compressing mechanism, sub-
stantially as described, acting upon the rear
face of the matrix-strip by a series of impac-
tions thereon applied to the entire surface si-
multaneously, substantially as described.

15. The combination, with the type-strips
C, having slots ¢ in one end, of the clamping-
bar I°, hmmﬁ' arm [ with downwardly-ex-
tendmg stud 7, substantlally as described.

16. The combinaticm, with the type-strips
C, having plates provided with nibs ¢ ¢, at-
tached at regular intervals, of the types ¢,
having grooves ¢’ in their upper and lower
sides to receive sald nibs, substantially as de-
scribed.

17. The combination, with the block I’, of
an lmpressing device mounted upon a lever
pivoted to the frame L/, said lever having an
armature, an electro-magnet having its poles
arranged to attract said a.rmatme and devices,
substantm]ly as described, for successwely
interrupting the current which vitalizes the
45 magnet, substantially as described.

18. The combination, with the type-pin
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formed upon opposite sides and alternating
with each other, the bell-crank levers E and
K/, both coupled to a single connecting-rod, e,
and having toothed ends which engage with
the serrations 6%, and the rod ¢, arranged be-
neath the keys B, substantially as described.

19. The combination, with the vertically-
adjustable type-pin frame having a sapport-
ing-rod, B° of the cord D, weight D/, lifting-
arm D"‘ cord D?, lever D"‘ and cam 11 sub-
st"mtmlly as described.

20. In combination, substantially as de-
scribed and shown, of a series of type adapted
to be placed in 1me, a series of yielding quads
or spacing devices adapted for introduction
between thealigned type,clampsacting against
the ends of the line to eonfine the type between
them, and mechanism, substantially as de-
scribed, forapproximatingsaid clamps, where-
by the line 1s justified or reduced 1a length to
the predetermined limit.

21. In a machine of the type herein de-
scribed, the type and their carrying devices,
the Vleldlll quads and thelr carrying dBVlC@b.
clamps acting to compress the selected and
aligned type lengthwise of the line, and mech-
anism, substantially as described, for operat-
ing said clamps subsequent to the alignment, 7«
whereby the types and quads are left free
during the process of alignment and subse-
quently compressed to reduce the length of
the line.

22, In combination with Ilongitudinally- & .
movable bars, each provided with a series of
transversely-movable type, clamps, as I* and
I*, to confine the aligned type in one direction,
and clamps, as 1" and I°, to confine them in a
different direction. |

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.
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OTT, MERGENTHALER.
Witnesses:

JAMES L. NORRIS,

J. A. RUTHERFORD.
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