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- UNITED STATES PATENT OFFICE.

CHARLES L. KRUM, OF CHICAGO, ILLINOIS.

PRINTING-TELEGRAPH,

No. 888,335,

. Bpecification of Letters Patent.
Application flled August 2_2,"1903. Serial No. 170,419,

Patented May 19, 1908.

To all whom it may concern: . .

Be it known that I, Crarres L. KruwM, a

- citizen of the United States, and a resident of

10

Chicago, Cook county, Illinois, have invented
certain new and useful Improvements in
Printing-Telegraphs, of which the following
18 a full, clear, and exact description.
This invention has relation-more particu-
larly to that class of printing telegraphs in

‘which the messages transmitted are repro-

~duced at the receiving station by being
- printed upon sheets of paper as in ordinary

15

20

ty%ewriter work.

he main object of the invention is to pro-.

vide improved means for the reproduction of

- the messages at thereceivine station althouech

features of the invention will be found appli-
cable for use in other situations.

The mvention consists in the features of
improvement hereinafter described, illus-

- trated in the accompanying drawings and

29

- particularly pointed out 1n the claims at the
~ end of this specification.

- Figure 1 1s a front view of my improved
machine, certain parts being omitted. Fig.
2 1s a view In rear elevation. Fig. 3 is a

. vlew 1n horizontal section through the main

- mechanism being omitted.

v 30

frame of the machine, the upper parts of the
1g. 4 1s a view
In vertical cross-section. Fig. 5 is an en-
larged detail view of part of the mechanism

- for actuating the inking ribbon. Fig. 6 is a

35

40

45

view In vertical cross-section adjacent the
inner side wall of the main frame, parts being
shown in elevation. Fig: 7 is a view in hori-
zontal section through the base portion of
the main frame a slight distance above the

key levers, the finger pieces of the key levers

being shown in plan. Fig. § is a.plan view
of the upper portion of the main frame, cer-
tain parts sustained thereby and the main
paper carriage upon the main frame. Fig.
9 1s a detall view showing one of the key
levers and circuit controlling mechanism at

the inner end thereof, parts being shown in
vertical section. Fig. 10 is a detail plan
~ view of the key lever shown in Fig. 9. TFig.

A0

end of one of the ke

1118 an enlarged detail plan view of the inner
levers, the contact
brushes being removed. Fig. 12 is a detail

view In rear elevation of the bars that sup-

f)o.rt. the contact plates with which the key

. 55

ever brushes codperate. Fig. 13 is a detail
view in lgerspectwe of one of the contact
strips. Fig. 14 is a detail perspective view

of one of the individual contact plates. Fig. | with characters correspondi

| 15 is a detail view in vertical longitudinal

section through the frame of the main paper
carriage showing the contact rail beneath the
same. Kig. 16 1s a detail plan view of the
main paper carriage, its supporting rails and
the contact rail beneath the main carriage.
Fig. 17 18 a view in central cross-section
through the parts shown in Figs. 15 and 16.
Fig. 18 is a detail plan view of the part of the
main frame above the paper carriage platen
together with the type bars, their hangers

‘and part of the inking ribbon mechanism.

Fig. 19 1s a detail view in front elevation of
the platen, a part of the inking ribbon and
1ts support in }T)ont thereof and certain of the
the ars. Kig. 20 1s a detail plan view of
the

70

‘platen ‘and mechanism for feeding the

paper thereto and adjacent parts. Fig. 21
1s & view i vertical cross-section through the
supplemental paper carriage or platen sup-
port adjacent one end of the platen, certain
parts being shown in cross-section. Fig. 22

18 & detall view In end elevation of the platen

supporting frame, the platen and part of the
mechanism for effecting the line-space move-
ment of the platen. Fig. 23 is an enlarged
detail view In front elevation of the inking

76

80

ribbon and parts of the mechanism whereby

1t 1s su]_::&)orted and controlled. Fig. 24 is an
enlarged detail view of the pawl and ratchet
mechanism for imparting the -letter-space
movement to the paper carriage, adjacent
parts being shown in elevation. Fig. 25 is a
detail view in vertical cross-section through
the main paper carriage, the spring drum for
retracting said carriage, and the carriage
rails, certain connected parts being:shown in
elevation. Fig. 26 is a view in cross-section
on line y—y of Fig. 25, the parts being shown
iverted. Fig. 27 is a detail plan view of the
carriage retracting spring and drum with the
cover removed. IKigs. 28 and 29 are dia-
grams of the operating circuits.

The various details of construction will

first be described and thereafter the electrical

circuits and connections whereby the opera-
tion of the parts is effected will {;e set forth.

The.frame A of the machine will be of the
appropriate construction and shape to re-
celve the various parts of the mechanism.

- As shown, the front of the frame is stepped

(see Figs. 4 and 6) to form a key board
through which extend the stems b of the key
levers B, the heads of the stems b being pro-
vided with the usual finger pieces marked

gmg to the varioug

86

30

9b

100

108

110
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 key ‘leve?rs, etc. The key levers B are re- | 20, the arms of which pass through holes or

10

19

movably pivoted upon U-shaped hangers 2
that depend from the portion a of the top
late of the main irame at the rear of the key
oard, the key levers B being furnished pref-
érably with U-shaped metal bearing plates 3
extending around the bottom am% sides of

the key levers (see Figs. 9 and 10) these bear-

ing plates formed with notches.to receive the

hangers 2. Preferably guard hooks 4 pivoted
as shown, to the bearing plates 3, are em-

ployed to more securely retain the key levers

In position upon their hangers and each of

psates 1s shown as provided with
or shght offset 5 over which the
this offset serving to
e position shown in
The hangers

the bea—ring
a ‘‘hump’

hook 4 may be sprung,
retain the hook In 1%1
Figs. 6 and 9 of the drawings.

. 2 are arranged in rows corresponding in dis-

20

25

30 !
~ing limited by lugs 8 projecting inwardl

- thereby imsuring

tance apart with the several banks of keys,
| uniformity of touch in ac-

tion to the keys. |
At the front of the key board there is ar-
ranged a spacer bar B’ that is connected with
the ke¥ lever 6 corres onding 1 construc-
tion to the key levers B of the several finger
keys. - The spacer bar B’ (see Fig. 7) is sup-
ported upon a U-shaped frame b’ pivoted as
at 7 to the sides of the main frame, the down-
ward movement' of this U-shaped frame be-

- from the sides of the main frame and beneat

39

50

the U-shaped frame &’. Across the top of the
several key levers B and from side to side of
the machine extends the universal bar 10,
the arms of which are pivoted to the sides of
the main frame as at 11 and are formed with
the upper extensions 12 (see Fig. 6) to which
are connected coil springs 13 that-serve to
press the universal bar and consequently the

vartous key levers, down to normal 12031131011.

By reference more particularly to Fig. 6 of
the drawings it will be seen that each of the
tension springs 13- has its forward end con-
nected to a threaded rod 14 that extends to
the front of the main frame and is fitted with
an adjusting nut 15 that enables the tension
of the spring 13 to be adjusted as desired.
Each of the keylevers B has mounted upon
its rear end a block of insulating material 16
that is slotted to receive the rear end of the
key lever (see Figs. 9—12) and upon this
block of insulating material are mounted two
contact brushes 17 and 18 normally insu-
lated from each other and projecting for-

~wardly Irom the upturned end of the angular

insulating block 16. Each of the key levers
B i1sprovided with means whereby the brushes

17 and 18 shall be in ele¢trical connection

60

6o

while the key is performing its functions and
whereby these contact plates shall be elec-
trically disconnected when the key has com-
leted 1ts function. Preferably this contact
etween the £Ia,tes 17 and 18 of each key le-
ver 18 effecte

sockets 1n the insulating block 16. Each of

‘the pins 20 loosely fits its socket so that it

may be shifted in such manner that its
shorter arm may be forced between the
brushes 17 and 18 to close the electrical cir-
cuit therethrough or may be shifted from be-

tween these contact plates to electrically dis-

connect them. To prevent the accidental
shifting of the pin 20

refer to attach to the
side of the insulating block 16 a spring plate

22 having at its end a pin 23 that passes
through the side of the insulating block 16
and bears lightly against the pin 20 so as to
hold 1t by frictional contact in any position

to which 1t may be moved. -
The brushes 17 and 18 on the rear end of

each of the key levers, have their free ends

arranged to work between a plurality of con-

tact bars or supports 25 that are arranged.

beneath the top plate of the main frame at
its rear. These contact bars are arranged as
a grid or grating and each of the bars has at-
tached to one of its sides a continuous metal
contact strip 26 and to its opposite side one
or & number of individual contact plates 27

that are embedded in the hard rubber or'like

material of which the bars 25 are formed.
The upper ends of the bars 25 are secured to
or formed in piece with the top plate 28 of

hard rubber or like insulating material that -
rests upon and 1s secured to a bridge plate 30.

extending from side to side of the base of the
main frame at its rear.
tact strips 26 are formed with angular por-

tions whereby they may be securely fastened

to the edges of the bars 25 and in like man-
ner each of the contact plates 27 is shown as
formed with an offset part adapted to ex-

| tend over the edge of the corresponding bar

25 and to receive g set screw 32. The screws
32 of the contact plates 27 serve as binding
posts for these plates to which binding posts
will be connected electric wires that will lead
to an electrical selective apparatus which will

be connected with the various electro mag-

nets in the machines of both the sending and
recelving stations, it being understood that
the machine herein described is used for both
the sending and receiving instruments. The
purpose of the contact plates 27 is by their
number and by their connections to enable
the actuation of any one of the key levers B
to cause the electrical selective apparatus to
afpropriately energize such electric magnets
of the machine at the sending and receiving
stations as may be in electrical connection

with the various contact plates with which:
such key lever is designed to co-act.

By reference more particularly to Fig. 9 of
the drawings it will ge seen that when the
key levers B are in their normal position, as
shown by full lines, the U-shaped pin 20
serves as,a bridge or electrical connection be-

by means of the U-shaped pin | tween the contact brushes 17 and 18 and as.

75

80

85

90

95.

Preferably the con-

100

105

110

115

120



~ will bear. upon the opposite sides of the

cr

~ respectively over the contact strip 26 and ’
contact plates 27 between which the brushes

15

- cent bar, thereby permitting current to pass
through the circuits in which such plates and |
- strips are interposed, such circuits being open

20

lever B will be raised,, thereby lifting the

888,335 S K

these contact plates are of spring metal they

shorter arm of the U-shaped pin 20. If, now,
the operator depresses one of the character
keys, the rear end ‘of the corresponding key

brushes 17 and 18.and causing them to pass

17 and 18 of such key lever move. Hence, |
as the brushes 17 and 1o, thus travel in up- |
ward direction, they will successively close
the circuits between the individual contact
plates 27 upon one of the bars 25 and the in-
dividual contact strip 26 upon the next adja-

untll thus closed by the movement of the

- seen that the key levers B will initiate a se-

- circuits in which such plates are interposed,
‘as will presently more fully appear. Assoon
‘however as a key lever B. has risen to the top

29

30

~ tion shown by dotted lines in such figure.

35
40
45

50

- tion of the key levers in manner last described

9O

- board comprises thirty-eight keys, although !

60

89

L
L._.t’
v -

‘r1es of current impulses corresponding to the

‘bar 35 located upon the under side of the top
plate of the base of the main frame at its rear

be beveled) will be forced between the
brushes 17 and 18, thereby electrically con-

By reference more particularly to Figs. 3 |
‘and 7 of the drawings it will be seen that in |

‘thirty-six are used for characters to be

 brushes 17 and 18. In this way it will be I

contact plates 27 and the character of the

of the supports 25 between which it moves, |
the head 29 of the contact pin 20 will strike a

and the contact pin 20 will be shifted from
the position shown by full lines to the posi-

When thus shifted the contact pin 20 no
longer serves to connect the brushes 17
and 18 and consequently during the return
stroke of each key lever the passage of the
brushes over the individual contact plates 27
does not effect the closing of the circuits at
such pomts. As the key lever B that has
been actuated in manner above described re- |
turns to i1ts normal position, the bottom of
the pin 20 will contact with the stop 36 at
the base of the main frame and the u per end |
of the shorter arm of the pin 20 (wﬁlch will

necting these brushes in readiness for ‘the
next operation of the key lever. The various
circuits that will be controlled by the opera-

will be hereinafter more fully set forth.

the form of my invention shown, the key

manifestly the number may be increased or .
diminished if desired. Of the keys shown, |

printed, one marked with the abbreviation |
"“Ret.” (see Fig. 3) is for effecting the return l
movement of the paper carriage and one

(marked with the abbreviation ““‘Rev.”) is |
for effecting the independent revolution of
the paper holding platen. , The types where-

the top plate of the main frame.

by the impressions are to be made are car-
ried by type heads ¢ (see Fig. 18) that are
mounted on the free ends of the type bars C;
these type bars being formed at their inner
ends with journal bars ¢’ that are journaled
in brackets 40 and 41 mounted upon the top
plate a* of the main frame. The type bars
are preferably arranged as shown in Hig. 18,
in order that the corresponding type of each
type head may strike a common printin
point upon the platen that is located beneath
As shown,
there are twelve type bars, consequently in
order that each of the thirty-six characters
(corresponding to the keys above described)
may be printed, each of the type heads ¢ will
be gurnishe(.l with three types and the platen
will be shifted in manner to be presently de-
scribed in order to vary the printing point
for any one of the types upon tﬁe type heads.

The journal bar ¢’ of each of the type bars
1s formed with an offset-arm 42 at its outer
end and to such offset arm is connected (see
Figs. 1 and 6) the upper end of a draw rod
43, the lower end of this draw rod being con-
nected with an operating lever 44 whereby
the type bar may Ig)e actuated. Kach operat-
Ing lever 44 1s secured to the armature bar
45 that1s pivoted as at 46 to brackets 47 that
rise from the top plate of the base of the main
frame. Thefrontend of each of the armature
bars 45 extends above an electro magnet D

g

70

g 75

80

85

90

95

and the rear end of each armature bar ex-

tending below the corresponding electro mag-
net D', the functions of these magnets D and
D’ being to cause the armature bar to actuate
1ts corresponding type bar when the magnets
are energized by the passage of current there-
through. Asshown, each pair of magnets D
and D’ is carried by an angular bar or yoke
48, to the upper and lower arms of which the
corresponding magnets are secured. A coiled
sEring 49 having its lower end attached to
t

100

105

e main frame and having its upper end at-

tached to an adjusting rod 50 that passes
through the rear end of the armature lever

45, serves to restore the lever to normal posi-

tion after a type bar has been actuated by
the energization of the magnets D and D’,
and an adjusting nut 51 upon the threaded
rod 50 enables the tension of the spring 49 to
be varied as desired. '

The paper to be printed will be carried by

110

115

a cylindrical platen E (similar to the platen

commonly used in ordinary typewriting ma-
chines) that is journaled in uprights e ¢’ upon
a paper carriage to which a step-by-step mo-
tion will be imparted in order to efiect the
letter-space movement of the platen and to
which a rotary motion will be imparted to
effect the necessary ‘‘line-space’” movement

120

120

of the paper. The carriage whereby the _

platen is supported will also have imparted

thereto movement at right angles to its line
of travel in order that any one of the three

130
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‘types carried by each of the type heads ¢ may |

strike centrally and in the line of print upon
theplaten. In order to Iguide and retain the
paper upon the platen, I provide the platen
at the rear with a pair of pressure rolls ¥’ and
I? that are mounted upon two angular arms
or levers 55, one upon each end of a shaft 56
extending, across the paper table ¥ at the
rear of the platen. The roller carrying arms
55 at the opposite sides of the paper table,
being connected together by the shaft 56,
1t 1s obvious that these arms and their rollers
- will move in unison and one of the arms 55 is
provided with a forwardly extending handle
58 whereby the arms and rolls may be shifted.
In piece with one of the angular arms or
levers 55 is the extension 59, having a yoke-
shaped piece ¢° pivoted thereto. The yoke
¢° 1s provided with abutments for engaging

either the upper or the lower member of the |

lever 55, and a spring ¢* is arranged to hold
the yoke on one side or the other of central
position. By this means one or the other of
the pair of pressure rollers E’ and E? will be
spring-held into engagement with the platen.
A screw ¢* connected to one end of the
spring ¢* and thumb-wheel ¢® serve to adjust
1ts tension. The opposite end of the spring

¢t (see Kig. 20) is connected to the part ¢ on |
| preferably formed with V-shaped periph- ¢

the carriage. -

- The paper table F is secured to the end of
‘the standards ¢ and ¢’ whereon the platen E
1s journaled, and as shown (see Figs. 20 and
22) the paper table extends rearwardly and
its forward end is preferably provided with
an upper guide plate f below which the paper
will pass. By reference to Fig. 21 it will be
seen that the forward edges of the paper
table I¥ and of the guide plate f are bent so as

to better guide the paper and avoid danger

of tearing 1t. Across the front. of the platen
extends a plate 1’ that serves to press the
paper against the platen, the free edge of

this plate f” being provided with the usual

letter-space scale-as clearly shown in Fig. 20.
The scale plate 7 is mounted ulpon a rod f*
carried by the guide arms or plates f? that

extend upwardly from below the platen and |

serve to direct the paper around the platen.
Upon the rod f* are mounted coil springs 1,
the ends of which bear upon the plate f*
(as shown 1n Fig. 20) and serve to normally
force the free edge of the plate f” toward the
platen K. The rod f* to which the plate f”
1s attached has one of its ends 7* bent and
extended outward over the arm or lever 58
so that when this arm or lever 58 is lifted,
the pressure of the plate f/ upon the platen
will be released. When a sheet of paper is
to be 1nserted 1t will be placed upon the tablé
F and will be moved toward the platen. The
arm 58 will be raised thereby lifting the free
edge of the scale plate f”, relieving the pres-
sure of the uEper feed roll E from the plp

71’ and feed roll

‘that this transverse shift of the

Elirni

aten
e lower feed roll E? against the ‘i
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Elaten. The operator by then turning the
and-wheel E* at the emf of the platen, will
cause the free edge of the paper to pass
around the platen until the upper edge of the
paper is beneath the presser roll E/; then by
depressing the arm or lever 58 the presser
roll E' will be brought to bear against the
paper, holding it snugly upon the platen,
and the scale plate f will also be brought to
bear upon the paper. By means of the plate
’, the paper will be held
snugly upon the platen and when revolution
has been imparted to the platen, the paper
will- be moved the necessary distance to
effect the necessary spaces between lines of |
print. ' _ . :

The mechanism whereby the transverse
shifting of the paper carriage and of the
platen E sustained thereby will be effected,
will next be described, it being understood
laten 1s
made 1n order to permit any one of the sev-
eral types at the ends of the type bars to
make 1ts impression in the line of print. The

laten E is mounted upon a supplemental
rame or carrlage 60 (see Figs. 1, 2, 4 and 6)
that 1s supported upon anti-friction rollers
61 journaled in brackets 62 at the ends of the
main paper carriage. These rollers 61 are

eries to receive the correspondingly shaped
edges of the end bars of the supplemental
frame or paper carriage 60. Suitable bars
63 at the ends of the supplemental paper

‘carriage 60 serve to retain the supplemental

carriage In position upon the supporting
rollers 61. Pins 632 on the lower ends of the
bars 63 engage lugs 6363 upon the main pa-
per carriage to hold the supplemental carriage

60 against vertical displacement. Centrally 105

beneath the supplemental paper carriage 60
and from end to end thereof extends a web
or bar 65 that-is straddled by the vyoke
shaped upper end of the platen shift bar G
and preferably in the yoke shaped end of
this platen shift bar are journaled small anti-
friction rolls 66 that bear on opposite sides
of the pendent web or bar 65. The platen
shift bar G is pivoted as at 68 to a bar 69 sup-
ported on the main frame of the machine
(see Fig. 4) and at its lower end the platen

| shift- bar G has forwardly and rearwardly

projecting arms g that are provided with
1Eins ¢’ that extend through the slots 70
ormed 1n the pendent armature bars ¢? and
g® that are pivoted as at 71 and 72 to the bar
or bracket 69. KEach of the armature bars
g° and ¢g* 1s provided with an armature facing
its corresponding magnet G? and G® and the
tension of these magnets G* and G2 is to nor-
mally hold the platen shift bar or platen in
median or central position and avoid the use
of sErings for such purpose.

The magnets G* and G2 are supported re-
spectively by brackets 75 and 76 projecting

104

110

115

120

130
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from the frame of the machine, as shown in | that mesh with the teeth of a pinion 89 that

Fig. 4. Above these magnets G? and G* and
upon suitable brackets 77 and 78 are mount-
' eg the platen shift magnets G* and G® ar-
5 ranged upon opposite sides of the platen shift
bar. Armature bars ¢* and ¢° are attached
to the opposite sides of the platen shift bar

adjacent the magnets G* and G® so that when |

either of the magnets G* or G® is energized, |

10 1t will serve to attract toward it the cor-
responding armature bar ¢* or ¢° and the
platen shift bar G,  Hence, it will be seen
that if the character to be printed is the one
located centrally of the type head C, no shift

15 of the platen W]ﬁ be necessary to enable such
- character to make its impression in the line
rint upon the paper on the platen; but

of

if the character to be printed be at one side

or the other of the center of a type head C, |
20 the platen must be shifted before the char-
~ acter can make its impression on the line of

print. When therefore, a character other

than one occupying a central position on a
type head is to E-,nprinted, 1t 18 necessary to
2 first shift the platen E either forwardly or
backwardly from its normal central position.
To enable this shift of the platen to be ef- |
fected, electric current will be caused to pass
through the magnet G* or G* according as the |
30 platen i1s to be shifted toward the front or
‘rear of the machine. If the shift of the platen |
1s to be toward the front, the magnet G*will
~ beenergized and at the same time (in manner
~ to be hereinafter described) the magnet G* |
35 1mmediately beneath it, will be deénergized,
- thereby releasing the subjacent armature
‘bar ¢* and permitting the shifter bar G to
turn about its pivot point 68. The slots |
70 of the armatute bars ¢* and ¢* permit the
40 movement of the lower end of the platen shift
bar when either of the magnets G* or G2 is de-
energized. When however, after the desired
type has been caused to make its impression,

_ tﬁg magnet G*1s deénergized, current will be |
45 again passed through the magnet G? beneath
1t and the armature bar ¢* being attracted
thereby, will restore the shift bar G and
platen E to the normal central position

shown in the drawings. '

50 The main paper carriage 80 whereby the
- platen E and supplemental paper carriage 60 |
are sustained, is supported by the rollers 81
carried by brackets 82 secured to the front

and rear rails of the main paper carriage,

55 and these rollers are preferably V-shaped and |

- travel upon the front and rear carriage rails

83 and 84 (see Fig. 8). The paper carriage

~ 80 18 shown as provided at its bottom with
- horizental flanges 85 over which extend the

60 angular ends or brackets 86, these brackets |

being secured to the top plate of the main
frame and serving to hold the main paper
carriage in position upon its rails. At the.

rear of the main paper carriage is formed a

1s fixed to the inner end of a shaft 90 jour-

naled in a bracket 91 at the back of the main
frame. The outer end of the shaft 90 has

fixed thereto a ratchet wheel 92 and prefer-

ably also a second ratchet wheel 93. “With
the teeth of the ratchet wheel 92 engages a

letter-space pawl K (see Fig. 24) that is piv-

otally mounted as at 94 at one end of a spacer
lever 95, a spring 96 serving to normally
force the pawl K mto engagement with the

teeth of the ratchet wheel 92.

The spacer bar or lever 95 is pivoted as at
97 to a bracket 98 at the back of the main
frame, and the rear end of the spacer bar 95
carries an armature k& adjacent which is
mounted a magnet K’ that is supported by

i the bracket 98. With the teeth of the

ratchet wheel 92 also engages a dog 100 that
1s pivoted as at 101 upon a bracket 102 at the
back of the main frame, the lower end of this
dog 100 having connected thereto a spring
103 whereby the dog will be thrown nor-

70

76

80

89

mally toward the ratchet wheel 92. The ex- -

tent of movement of the spacer bar or lever
95 and consequently of the pawl K, may be
controlled by a set screw 104 passing through
the spacer lever 95 and adapted to contact
with the depending stop 105. A spring 106
has 1ts lower end comnected with the spacer
lever and its upper end connected with an
adjusting screw 107 whereby the tension of
the spring may be varied, the screw 107 be-

ing fitted with an adjusting nut 108. Hence

it will be seen that when the magnet K’ is
energized (In manner to be presently herein-

90

95

100

after defined) after the printing of a charac-

ter has been effected, the armature % will be.

attracted and the spacer bar 95 will cause the
pawl K to turn the ratchet wheel 92 and to
corres Gndin%ly advance the paper carriage
and platen the distance necessary to bring
the platen into position to receive the im-
pression from the next character to be print-
ed. When the paper carriage has thus been
advanced step-by-step to the end of its

105

110

travel (which fact will be announced to the

operator in the usual manner, by the signal

| bell X that will be struck by the bell hammer

z, see Kig. 2) the operator will depress the

“‘return key’’ of the key board (see Fi%. 3)

and (by mechanism to be presently described)
will thereby cause electric current to pass
through the coils of the electro magnet L that
are supported upon a bracket 109 at the back
of the main frame (see Fig. 24). Opposite

these magnet coils L is an armature m at-
tached to the end of a release bar M that is

LI

mounted to slide within suitable supports

and 1s provided with lugs 110}and 111 adja- -
cent the pawl K and dog 100 respective{y.'

A coiled spring 113 having one end attached
to the lug 110 of the release bar M and hav-
Ing 1ts other end attached to a fixed piece 112

115

120

129

65 rack bar 88 having downwardly facing teeth _| serves to normally hold the release bar M in 130



- the release magnet are energized, the arma-
ture m will be attracted thereto and the re-
lease bar M will be thus moved towsard the

10

a

the retracted position ‘shown in Tig. 24.
Hence it will be seen that when the coils 1L of

magnet, thereby causing the st‘?ip 110 to con-
tact with the space pawl K and throw it out
of the path of the ratchet wheel 92.
same movement of the release bar M will
cause the lug 111 to engage with the lower
end of the dog 100 and throw its upper end

- from the path of the ratchet wheel 92.

15

20

25

30

30

40

45

the ratchet whee

When the release bar 1s thusshifted, a gravity
latch 120 that is pivotally mounted as at 121
at the back of the main frame (see Fi?s. 2

and 24) will drop behind the end of the release

bar M and will retain the spacer pawl K and
dog 100 1n released position until the paper
carriage 18 retracted to the right-hand end of
the machine by mechanism to be presently
described. The latch bar 120 is an angular
bar and its upper end 122 extends into the
path of a lug or offset 123 at the back of the
paper carriage and consequently when the
paper carriage has reached the end of its re-
turn movement, that is to say, has reached
the point at which the printing of a line will
be begun, the stop or offset 123 will strike
the arm 122 and will 1ift the latch 120 out of
engagement with the end of the release bar
M, thereby permitting the spring 113 to re-
tract the bar M, and allow the springs 96 and
103 respectively, to throw the space pawl K
and dog 100 into operative engagement with
92. The teeth of the
ratchet wheel 93 that is preferably employed,
are faced iIn a direction opposite the teeth of

‘the ratchet wheel 92 and with the teeth of |

this ratchet wheel 93 will engage the hooked
end of the angular pawl 130 (see Fig. 24) that
13 pivoted upon the stud 101, the opposite
end of this pawl 130 extending between pins
131 projecting from the side of the pawl K.
The pawl 130 i1s designed to prevent the
‘“overthrow” or excess movement of the

ratchet wheel 92 and when the ratchet wheel

a0 .

00

60

6o

92 1s moved one tooth by the outward move-
ment of the feed pawl K, the hooked end of
the check pawl 130 will be brought into en-
cagement with the teeth of the ratchet wheel
93 and hence will prevent any excess turning
of the shaft whereon the ratchet wheels 92
and 93 are mounted, and consequently will
prevent any excessive movement of the pa-
per carriage. '

, The forward movement
paper carriage and the platen by the pawl K,
in the mannerabove described, will be against
the force of spring mechanism that is adapted
to return the paper carriage to the position
at which the printing of a line is to be begun.
This spring mechanism will next be deseribed,
reference being had more particularly to

Higs. 8, 25, 26 and 27 of the drawings: Be-

neath the paper carriage and upon a suitable
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| apper

'- su%pbrt{ng bracket 140 dependhig from the
unde

r side of a transverse plate at the top of

the main frame, is mounted a shaft 141, the
ortion of which passes loosely through
“the hub of a drum 142 that has attached to

imparted to the |

its periphery one end of a steel tape or strap

0 an arm or pin 144 depending from the. un-
der side of the paper carriage and attached
thereto by a bracket 145.- . To the upper por-
tion of the shaft 141 is connected one end of

coil spring 146, the opposite end of which

spring 1s attached to a stud 147 fixed to the

rum 142. To the shaft 141 is fixed a wheel
148 of an intermediate gearing, the opposite
wheel 149 of this gearing being attached to a

' short shaft 150 that is journaled in the bracket

140. T'he shaft 150 carries at its lower end a
beveled pinion 151 that engages with a corre-
SEondingly beveled pinion 152 mounted on
the inner end of a shaft 153 that is journaled
in arms depending from the bracket 140, and
the shaft 153 is provided at its outer end
with a hand-wheel 154 whereby it may be
conveniently turned. - -

By reference more particularly to Fig. 26

of the drawings it will be seen that the gear

wheels 148 and 149 are of the familiar con-
struction known as ¢ Geneva stop gear’”, the
construction of the wheels 148 and 149 being
such that the teeth of the wheel 149 when in
engagement with the notches of the wheel

148, will 1impart a partial evolution to the
wheel 148, but when the teeth of the wheel

149 are out ot the notches of the wheel 148,

the wheel 148 is held by the curved

| portion
of the wheel 149 against revolution. '

o | 1%43 , the epposite end. of which is connected
S

75

80

85

90

9o

100

- By reference to Fig. 8 of the drawings it

will be seen that the hand-wheel 1541is located

at the front of the machine above the key
board, and by turning this -hand-wheel the
operator can conveniently adjust the tension
of the spring 146 whereby the paper carriage
will be returned to the starting
right of the machine.

In order to relieve the paper carriage and
frame from the shock of a too sudden return

of the carriage, I prefer to mount at the right-

hand end of the machine one or more dash

| pots 160 (see Fig. 8) that are preferably sup-
orted by a bracket 161 fixed to the main
ame and into these dash pots will enter the
pistons 162 that are carried by rods 163 that
| project toward the right from the left-hand
end of the paper carriage. |
In order to prevent the further operation
of the printing mechanism when the paper
carriage has reached the end of its travel

point at the

105

110

115

120

| towards the left and until the carriage has

| been brought back again to the starting
| point, I ]
next to be described, reference being had par-
ticularly to Figs. 6 and 7 of the drawings:
Across the top of the key levers B extends a
rod 170 that passes through bearings in the

120 -
prefer to employ the mechanism

130
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. side walls of the base of the main frame. Be-

tween a collar 171 of this rod and the main
frame 1s placed a coil spring 172 that serves
to normally hold the rod 170 in the position
shown In Fig. 7. To the collar 171 on rod
170 are fixed arms 173 that depend to a point

- shightly to one side of the pivot arms of the

10

universal bar 10. Hence it will be seen that
the arms 173 are held normally in such posi-
tiori that they do not interfere with the rais-
ing of the universal bar 10 incident to the
operation of the key levers B. Adjacent one
end of the rod 170 is pivotally mounted ' a

 vertical shaft 175, the upper and lower ends

15

20

of which are sustained in suitable brackets,
and to the lower portion of the shaft 175 is
fixed an arm 176 that is connected by a link
177 and suitable pins or screws with the rod

'170. To the ugper portion of the vertical_

shaft 175 is fixed an arm 178 that extends in
position to be struck by a rod or arm 179

- that depends from the under side of the pa-
E&r carriage adjacent its right-hand end.

25

ence, 1t will be seen that while the paper
carriage is traveling from right to left in the
printing of a line, the depending arms 173
will not interfere with the lifting of the uni-

- versal bar 10 or of the key levers, but when

30

the paper carriage reaches the end of its

travel and the contact of the arm 179 with

the bar. 178 rocks the shaft 175 and causes the

- arm 176 to shift the rod 170 against the force

35

of the spring 172, the depending arms 173
will be brought above the pivot arms of
the universal bar 10 and will serve to dog the

- umiversal bar against upward movement and

will consequently prevent the operation of

 the key levers B. As soon however as the

40

Ings.

45

paper carriage is moved toward the right, the
spring 172 will cause the parts to assuine the
normal position shown.in Fig. 7 of the draw-

In order to effect the partial revolution or

Iline-space movement of the platen E, I pro-

vide the mechanism next to be described, ref-

- erence being had more particularly to Figs. 1,
2,20 and 22 of the drawings: At one end of

. .5 0

50

- the lever 183 1s forme

60

the suppléemental frame 60 whereby the
platenE 1s sustained, is mounted an electro-
magnet O, the armature o of which is carried
by an armature lever o’ that is pivoted as at
180 to a bracket 181 at one side of the mag-
net. The free end of the armature lever o’
enters a slot 182 (see Fig. 22) in a lever 183
that 1s pivoted as at 184 to a bracket 185 that
rises from the platen support ¢. One end of
with an angular or
downwardly turned portion 186 that limits
its movement in one direction, a spring 187
that is attached to the bracket ¢ bearing
lrﬁ)lon the end portion 186 of the lever 183.

e free end of the lever 183 has pivoted

thereto a pawl 188 pressed by a spring 189

69

into engagement with the teeth of a ratchet

‘wheel 190 that is mounted at the right-hand

l

Sl

_—

end of the platen E. Hence it will be seen

/ .. r .
- 1,
L ]

that when the magnet O is energized, its ar-

mature o will be attracted thereto, causing
the armature lever o’ to move downwardly
the lever 183 and thereby forcing the pawl
188 by its engagement with the ratchet wheel

70

190 to impart a partial revolution to the .

laten sufficient to give the necessary space
etween the lines to be printed upon the pa-
per carried hy the platen. The energization
of the magnet O will be effected by eﬁactric&l
selective apparatus, the operation of which,
for the purpose of imparting a line-space
movement to the platen, may be controlled
by a special key upon the key board of the
mchine, such key being shown as marked
with theabbreviation‘‘Rev.”” on Fig. 3 of the
drawings. The platen E is fumis%ed at 1ts
left-hand end with the usual hand-wheel
whereby the platen can be manually turned
when inserting -the paper or for any other
purpose. - o ‘
In order to enable the line-space mechan-
1Ism (4. e., the mechanism whereby the platen
1s revolved) to be operated regardless of the

position of the paper carriage and without

returning the carriage to the starting point,
1 provide the carriage upon its under side
with metal contact.strips or rails p and »’
(see Figs. 15, 16 and 17) extending from end
to end of the carriage and suitably mounted
upon an 1nsulating bar P that is secured to
the end bars of the carriage frame. With
these strips or rails p and p” wires leading to
magnet O are connected by binding posts or
screws 200 and 201. Against the contact
strips or bars p and p’ bear two brushes 205

and 206 that consist of spring arms mounted

upon an insulating block 207 attached to the
main frame of the machine. To the binding

206 are connected suitable electric wires that
lead to the electric selective apparatus, as will
presently be described, and suitable electric
wires will connect the binding posts of the

“contact strips or rails » and »” with the elec-

tro-magnet O (see Fig. 2) that 1s mounted
upon the carriage at the end of the platen E.
Hence 1t will be seen that no matter what
may be the position of the carriage, current
may be sent to the electro-magnet O that is
mounted upon the carriage, since the brushes
205 and 206 are at all times in contact with
the contact strips p and p’ attached to the
under side of the carriage and extending from
end to end thereof.

The mechanism-whereby the movement of
the inking ribbon will be controlled will next
be described, reference being had more par-
ticularly to Figs. 1, 3, 4, 5, 8, 18, 19 and 23:
The mking ribbon R is wound upon two

76

80

o5

90

95

100

105

‘posts or screws 208 of the brushes 205 and

110

116

120

128

spools R’ and R? that are loosely mounted

upon a shaft 210, the ends of this shaft being
supported by brackets 211 that rise from the
main frame at the front of the machine.

130
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The spools R’ and R? are independently revo-

'luble and these spools are provided at their

10

15

20

25

30

39
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inner end with the ratchet wheels » and 7’ re-
spectively. Between the ratchet wheels of
tﬁe spools R’ and R* is interposed a coil
spring 215 that affords sufficient friction
upon the spools to prevent their accidental
movement. HFrom one of the ribbon spools,
for example the spool R’, the ribbon passes
up over a roller 216, then over a frame 217 of
the construction shown more particularly in
Fig. 18 of the drawings, then around and un-
der the end of the frame 217 and beneath the
open space 218 thereof, then back over the
frame 217 and then down over the roller 219
to the other ribbon spool R*. The rollers 216
and 219 are carried by a shaft 220 that is
mounted upon the yoke-shaped upper end of
a lever 221, and to the shaft 220 the ribbon
frame 217 is pivoted. The inner portion of

the ribbon frame 217 is supported by a long

anti-friction rbller 222 that is supported by
brackets depending from the top plate of the
main {rame. The ribbon frame 217 is pro-

vided with flanged edges, to accurately guide
the ribbon in its travel over the frame. The

yoke-shaped upper portion of the lever 221 is

so connected to the body of the lever that the
ribbon frame 217 will be withdrawn when a
new ribbon’is to be inserted. As shown, the
upper portion of the lever 221 is pivotally
connected as at 225 (see Figs. 4 and 23) to
the body of the lever and a thumb screw 226
that passes through the overlapping portions
of the lever 221 retains the yoke-shaped up-
per portion of the lever in rigid connection
with the body portion-of the lever beneath it
until it 1s desired to insert a new ribbon,

when by withdrawing the thumb screw 226

the yoke-shaped upper portion of the lever
may be turned forward and downward so as
to permit the old ribbon to be removed from
the ribbon plate and a new ribbon to be
placed thereon. The lever 221 is pivotally
mounted as at 228 on a bracket 229 of the

~main frame, and the lever 221 is shown as

20

90

60

65

provided with the forwardly extending arm
230 tfrom which depends a bar 231 carrying
the armature 232 of the electro magnet 233,
the coils of this magnet being supported by a
bracket 234 (see Fig. 4) adjacent the key

board. To the arm 230 of the lever 221 is

connected by an adjusting screw 235 a coil
spring 236, the opposite end of this spring
being connected to a fixed part of the main
frame beneath it, and the purpose of this
spring being to normally aid the magnet 233
in restoring the ribbon shifting lever 221 to
the position seen in Fig. 4 of the drawings.
Upon the upper side of the extension 230 of
the lever 221 is connected the armature ¢ of

the ribbon shifting .magnet Q that is sus-
tamed beneath the forwardly projecting top

plate of the main frame as shown in Fig. 4 of
the drawings. Preferably, the magnets 233
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and Q each ,comprises two coils as '‘shown
more particularly in Fig. 23 of the drawings.
~ To the opposite sides of the ribbon shiftin

lever 221 are connected the pawls S and &

that engage with the ratchet wheels of the
ribbon spools R".and R* Each of the pawls

S and 8’ is preferably connected to the lever
221 by a pin or screw passing through a slot-

s in the pawl, the purpose of this pin-and-slot
connection being to allow sufficient lost mo-
tion to the lever 221 before it causes the
pawls to actuate the ratchet wheels of the
ribbon spools. The pawls S and & are
forced normally into engagement with the
ratchet wheels of the ribbon spools by springs

-8’ and s respectively, that are fixed to blocks

s* and §* journaled upon a short shaft 237
that i1s mounted upon a projecting portion of
the main frame below and in front of the
ribbon spools. The spring-carrying blocks
s° and s* are independently movable and by
tipping the front end of either of these blocks

70

75

80
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downward, its spring will be caused to lift the

corresponding pawl s’ and s* into engagement
with the corresponding ratchet wheel of the
ribbon spools. In order to enable the blocks
s* and s* to be shifted so that one of the pawls

90

S and S’ 1s thrown into action while the other

1s thrown out of action, I provide the shifter
handie 240 that is pivotally mounted as at
241 upon the adjacent bracket and is pro-
vided with two bearing surfaces 242 and 243
that will contact with the blocks $3 and s* be-
neath it.

The operation

of the ribbon actuating

' mechanism will be seen to be as follows:

When the magnet Q is energized by the pas-
sage of current through its coils, under the

96

100

control of suitable electrical selective appa-

ratus, as will hereinafter more fully appear,
the armature ¢ will be attracted, thereby
causing the lever 221 to rock about its pivot
oint 228. The upper end of the lever 221
eing thus moved inward it will carry the
ribbon plate 217 and the ribbon above the
Ilil'inting pomnt of the platen E. As soon
owever, as the magnet Q is deénergized,
the spring 236 and the magnet 233 (which
latter will at-such time be energized), will

return the lever 221 and the ribbon plate to

the normal position shown in the drawings,
thereby exposing to the operator’s view t%e
line of print upon the platen. As the lever
221 thus returns to normal position it will
cause one of the pawls S or &', which at such

time will be In engagement with one of the

ratchet wheels of the ribbon spools, to move
1ts ribbon spool so as to slightly wind thereon

the Inking ribbon that will be drawn off.

from the opposite spool. The inking ribbon
will be thus wound on to one spool and will
be drawn off of the other spool so long as the
same pawl S or §’ is in the operative posi-
tion to engage the teeth of the ratchet wheel.
When however, the ribbon has been com-
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plet'el wound from one spool on to the other, | tion derives current from a generator or

and the direction of its movement 1s to be
reversed, the operator will turn the ribbon
shifting handle 240 in such manner as to
throw 1nto action the pawl S or & that has
been out of action, and to throw out of action
the pawl that has been effecting the winding
of the ribbon in one direction. Hence, the

_reverse winding of the ribbon will be thus

effected. o
By reference more particularly to Figs. 4

and 23 of the drawings it will be seen that

~at one end of each of the ribbon spools there

15

95

30

30

40

is secured a beveled pinion 245 that engages
with a corresponding beveled pinion 246

mounted upon a shaft 247 that is journaled

in the bracket 211. The front end of each of

these shafts 247 1s squared so as to permit
a key to be fitted thereon so as to enable the
ribbon spools to be rapidly revolved when a
new ribbon i1s to be wound thereon or when
the direction of travel of the ribbon is to be
rapidly reversed. - - _

As shown in Fig. 4, an arm 250 1s pivoted
to the shift lever 221 at its forward end while

its rear end rests upon a support 251 which

is mounted upon the bracket 78. On the
backward shift of the lever 221 the rear

hooked end of the arm 250 1s adapted to en-

%a%e the forward hooked end of a s rin’g—-
1eld

which is insulated therefrom and is adapted
to engage a contact 254 mounted upon an

insulating support. These contacts nor-

mally stand out of engagement but are
brought into operation by the arm 251 as
the ribbon-shift. lever 221 returns to normal.
The engagement of these contacts closes a

- circuit through the ribbon return magnet 233

‘and- through the- latter-space magnet K'.

At the end of the return stroke of the ribbon

45

shifter the rear hooked end of the arm 250

is disengaged from .the forward hooked end
of the rod 252 by a wedge-shaped cam 255

fixed upon the front end of the support 251

a0

OO

60
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beneath the rear end of the arm 250. To

the pivot end of the ribbon shifter is also
secured a rearwardly extending arm 304
having an insulated end-plece which 1s
adapted to strike as the ribbon shifter 1s
actuated upon a spring-held switch 278 which
normally  engages a contact 278. This
operation momentarily breaks the circuit
through the operating magnets and per-
mits the return of the various mechanisms

to normal in the manner hereinafter de-

scribed. The circuits and parts operated
thereby are indicated there diagrammatically

in Ifigs. 20 and 30. The circuits at one-

station only are indicated in these views but
it will be understood that they are corre-

spondingly arranged at the other stations.
The local or operating circuit at each sta- | - The l

rod 252 which is mounted to shift longi-
tudinally upon the support 251. The rear
end of the rod 252 carries a contact 253

by the actuated key lever.

battery a from which extend the conducting
wires 256 and 257. An ordinary make-and-
break switch 258 is interposed -in the con-
ductor 256. Each of the transmitting
plates 26 is connected to the conductor 257
while the corresponding plates 27 are con-
nected to a series of conducting. strips ¢’
(numbered one to ten inclusive) by wires 259
and these conducting strips are connected
respectively by wires 260 to a series of relays
T (correspondingly numbered one to ten in-
clusive) which control the line circuit.
opposite terminals of .the coils of the relays
T are all connected by a wire 261 to the
return conductor 256. .

strips 26 and a plate 27 is bridged by the con-
tact pieces 17 and 18 upon the corresponding
key lever B, current may be traced from gen-

o

The

Whenever the gap between one of the
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erator A, wire 257 to strip 26, contacts 17 and -

18 (which are bridged as previously described
by the conducting pin 2013’ to plate 27, thence

by wire 259 to one of the conducting strips ¢,

by wire 260 to one of the relays T and by

wires 261 and 256 back to the generator; so
‘that when operating any one of the key levers

90

one or more of the relays T may be succes-

sively operated. The connections are so ar-
ranged that when two or more of the relays T
are operated by a single movement of one of
the key levers, the operation of the relays

will occur in the order in which they are num-
bered, and this order corresponds to or rep-

resents the particular character represented

that some.of the conducting plates 27 are not
connected to the conducting strips ¢’ so that
certain of the key levers will only actuate one
or two of the relays T. Only six sets of con-

tact plates 27 are 1llustrated but it will be un-

derstood that the other sets corresponding to

the remaining Rey levers are similarly ar-

.'r'a;'nged "and connected to the conducting

strips ¢’ in accordance with the various char-
acters to be transmitted. The armatures ¢’
of the relays T are normally spring-held

against their back eontacts and the line cir-
cuit extends from ground by wire 262 to the
back contact of relay 10. Armature 10 1s

| connected to the back contact of relay 10 by

a short wire 263 and each of the armatures ¢
is correspondingly connected to the back con-
tact of the next preceding relay. The line
circuit is therefore normally traced from the
eround by wire 262 to armature #° and by
wires 263 and the several armatures ¢, thence

| by wire 264 through the coils of relays U

connected in series tothe line. At the dis-
tant station the line passes through a corre-
sponding set of relays U similarly arranged
in series and through the armatures ¢ of a
correspondingly arranged set of relays T to
the ground. | L

1

It will be noted
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of generators or batteries @', ¢* unlike poles | through the magnets W’, Y? and G* and

of which are connected to ground by a wire
265. The opposite pole of the genera.or @’ is

connected by a series of conductors 266 to the |

front contact of the relays T numbered 2, 4,

6, 8 and 10, while the generator a¢®is connected | the machine will be in position to receive im-

by a series of wires 267 to the front contacts
of the relays T numbered 1,3,5,7 and 95 In

of the conducting wires 267 are interposed, as
indicated, a series of varied resistances, so
that by the operation of the several relays

T, impulses either positive or negative and

of varying strengths may be transmitted
tt rough the several relays U over the line and
through the corresponding relays U at the dis-
tant station. For example, when one of the
relays T 1s operated, current may be traced
from ground by wire 265, through one or
the other of the generators a’, a¢* and by
either wire 266 or 267 to the front contact of
the relay T, which has been actuated, and by
the wires 263 and armatures ¢ to the arma-

ture of relay numbered 1 and from thence by

wire 264 through the coils of the relays U.
The relays U control the operation of -the
printing mechanism, both at the sending and
the receiving stations, and for this purpose

are provided with a pair of oppositely wound |

coils between the poles of which vibrate a
Eair of armatures %', 4’ which are normally

eld against their back contacts. The sev-
eral relays are so wound that they will re-
spond to different strengths of current. That
i1s to say, the relay U’ responds to the current

mmpulse of weakest strength while the relay |

U’ responds to the current impulse of greatest
strength, and one or the other of the arma-
tures %', v’ will be operated in accordance
with the polarity of the impulse.
tures u°, are connected by wires 268 to one of
the conductors 256 of the local circuit. The

~back contacts of the relay U® normally en-

gaged by the armatures.u®, are connected by
wires 269 to the armatures u* of the relay Ut
and the back contacts of that relay are con-
nected 1mn a corresponding manner to the
armatures of the next succeeding relay. The
front contacts of the relay U! are connected
respectively by the wires 270 and 271 to the
colls of a pair of locking magnets W, W’
through the coils of a pair of magnets Y, Y3
and through the coils of the carriage-shifting
magnets G4, G° and thence by wire 272 to the
main return wire 257 of the local circuit.
When a weak positive or weak negative
1mpulse is transmitted over the line by relay
1 or 2, one of the armatures u’ will be oper-
ated 1n accordance with the polarity of the
impulse and the local circuit may be traced
from main lead wire 256, wire 268, through
the armatures of the several relays U, by wire
269 to the armature % which has been oper-

“ated and by either the wire 270 or the wire

271 theisugh the magnets W, Y2

The arma-

from thence by wire 272 to the return wire
257 of the local circuit. By this meanseither
magnet G* or ° 1s operated to shift the car-
riage 1n one or the other direction so that

pact from the uppermost to the lowermost
type upon a single type bar. It will of
course Ee understood that if the character
corresponding to the signal received is cen-
trally focated upon 1ts type bar, the relay U’
will not be operated and the combination of
iml]i)ulses corresponding to that character
will not operate the relay U’ and the shifter
G, and the carriage of the machine will re-
maln 1n central position. .

- The shifter Gp 1s held in position, as pre-
viously described, by the magnets G* and G2,
the coils of which are on a normally closed
circult which may be traced as follows:

from main wire 256, wire 273, branch wires

274 to the armatures ¥* and 4® by wires 275
through the coils respectively of the magnets
G* and G* and by the wire 276 to the return
wire 257. The armatures ¥* and ¥® are nor-

mally spring-held in position to maintain

these circuits in closed condition, but when
one of the magnets G* and G® are energized as
previously described, either one or the other
of the magnets Y? or Y? corresponding there-
to, will be operated to draw up its armature
and break the circuit through one or the other
of the magnets G* or G®. That is to say,
when the magnet G* is energized, the circuit
through the corresponding magnet G* will be
broken so that shifter G may be actuated by
the pull of the magnet G*. In a corréspond-
ing manner, when the magnet G° is enexgized

to move the shifter G in the opposite direc-

tion, magnet Y* will draw up its armature 7°
and break the circuit through .the shifter-
holding magnet G3.

The magnets W, W’ are provided with a
common centrally pivoted armature w nor-
mally held in central position between the
poles of a permanent magnet w’.
relay U’ 1s operated to close the circuit, for
example, through the magnet G*, the circuit
1s also closed through the magnet W so that
its armature is shifted to engage a contact
above the magnet W’. A circuit may then
be traced from main local circuit wire 256,
by wires 273 and 277 to a normally closed
spring-held switch 278, thence by wires 279

and 280 to the armature w, by wire 281 to the

wire 270 and thence through the magnets W,
Y? and G* back to the return wire 257 as be-
fore. In this manner the localoperating cir-
cuit 1s held or locked in closed condition
through the magnet G* independently of the
continued operation of the relay U’, so that
the line impulses through the relay U’ need
only be of short duration. In other words,
as soon as the relay U’ is operated by a line

G* or | impulse to close the local circuit through the
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magnet G* the locking magnet W shifts its
armature w to close a shunt around the rela
armature 4’ so that the local circuit throug
the magnet G* is locked in closed condition.
Correspondingly, if a line impulse of opposite

- polarity operates to close the local circuit

through the magnet G°, magnet W’ shifts the
armature w in the opposite direction and the
locking shunt circuit is closed from wire 280
to armaturew, wire 282 towire 271 and thence
through the magnets W', Y2 and G® as before.

The circuits through the type-bar magnets
D are controlled by a centrally pivoted
switch d provided with a series of four arms
d’ and with a fifth arm d*. Each of the arms
d’ cooperates with a series of three contacts
connected respectively by wires 283" to one

- terminal terminal of the several coils of mag-

20

nets D. Each arm d’ normally engages the
center of one of the groug of three contacts
with which 1t cooperates, but as the switch is
shifted in one or the other direction, the en-

- gagement 18 broken and the arms d’ are dis-

29

30

engaged from the center contacts and shifted
into engagement with the contacts at either
side thereof. An armature d*® connected to
the pivot of the switch d 1s normally held in
central position between the poles of a termi-
nal magnet d* and operating magnets d°, d¢,
d' and d* are arranged on either side of the
opposite ends of the armature d°.

- A wire 283 extends from one of the front

contacts of relay U? through the coils of the

“magnet W? through the coils of magnets d°

- 39

| 40

45

and d’ and 1s connected by a wire 284 with
the return wire 257 of the local circuit. A
second ‘conductor 285 extends 1n a similar
manner through the coils of magnets W+, d°
and d® and also connects to the return wires
284 and 257. When a line impulse of either
polarity and of sufficient strength traverses
the coils of the relay U? one or the other of its
armatures u* will be operated and the local
circuit will be closed from main feed wire 256,
through wires 268 and 269 and through the

armatures of relays U3, Ut and U’ to the

shifted armature u* and by wires 283 and 285

‘through the set of magnets W2, d° and d’, or

~ through the set of magnets W+, d® and d® and

o0

5o

by wires 284 and 257 back to the generator..
‘The connected pairs of magnets d®°, d” and d°,

d® are arranged as shown, at oppesite ends of
the armature d® and on opposite sides thereof,

so that when one of these pairs of magnets is.

energized as described in accordance with the
polarity of the line impulse which energizes
the relay U?, the switch d will be shiited 1n

 one airection whereas, if the other pair of

60
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magnets is operated, the switch will be shift-

ed in the opposite direction. A line impulse

of sufficient strength to energize the relay U?

will also of course be sufficient to energize the

relay U’, but since one of the armatures u* 1s

operated, the local circuit is broken at this

point and the movements of the armature »"

will 1.0t close the circuit through the shifter-
operating magnets G* and G°.

The locking magnets W® and W* are simi-
lar in arrangement to locking magnets W’
and W? previously described, and codperate
with a similar pivoted armature w?® which 1s

‘normaliy held in central position and adapt-

ed to cooperate with a pair of contacts con-
nected respectively to the wires 283 and 285
by the branch wires 286 and 287. When, for
example, circuit 1s closed through magnets
W3, d° and d7, the local circuit may be traced
from main feed wire 256, wires 273 and 277,

11
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79

switch 278, wires 279, 280, 288 to the pivoted

spring-held switch 289 by wire 290 to the ar-
mature w?, wire 286 to.wire 283 and thence
through magnets W3, d® and d" as before, so
that the magnet We serves to lock the branch
of the local circuit controlled by the relay U?

by closing a shunt around the relay when the
latter 1s operated. When the relay U?* closes

the circuit through the locking magnet W+

and switch operating magnets d® and d®, the
armature w? 1s rocked in the opposite direc-

tion and codperates with the conductor 287

-and its terminal contact to similarly lock this

branch of the local circuit in closed condi-
tion. In this manner the branches of the
local circuit controlled by the relay U? are
locked and held in closed condition by the
magnets W? and W* without necessitating
the continued operation of*the line relay U=

Conductors 291 and 292 connect the front
contacts of relay U to the coils. of locking

magnets W° and W® and to a pair of arms d’ |-

of the switch. -Similar conductors 293 an
294 connect the front contacts of relay U4
with the coils of locking magnets W7 and W

and to the remaining pair of arms d’ of the

switch so that any one of the four arms d’ of
the switch may be selected by the operation

of the line relavs U® and Ut in accordance

with the polarity and strength of the line i-
pulse. For example, if a line impulse of

-_ %roper strength and polarity operates relay

* to close a local circuit through the locking
magnet W2, this circuit may be traced as
follows: .from ‘main feed wire 256, by wires
268 and 269, through the armatures «*, u!

‘and 4?3, wire 291, through locking magnet W?
to one of the switch arms d’. From thence
‘the current- will pass through one of ‘the
three conductors controlled by that particu-

lar arm according to the position of the
switch. That is to say, if the switch has not
been previously shifted, current passes from
the switch arm d’ by the normally engaged
center contact and to the conductor connect-
ed thereto; or the current passes through one
or the other normally disengaged side con-
tacts and the conductor connected thereto if

‘the switeh has been previously shifted by the
‘operation of the relay U® From the par-
‘ticular type-bar actuating magnet D thus

energized, the current passes to a conductor
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295 common to all of-the magnets I and by

a wire 296 through the coils of a magnet 297
and thence by a wire 298 to the return wire
257 of the local circuit. It is thus clear that
by the operation of the relays U? U?* and Ut
any particular one of the type-bar operatin

magnets D may be energized to operate its
type-bar and by the operation of the relay
U, the carriage shifter G may be operated to
select any one of the three type upon the ac-
tuated type-bar. Thus, in the present in-
stance, 1 which twelve type bars are em-
ployed, any one of thirty-six characters may
be selected without necessitating the trans-
mission of more than three impulses over the
line. Of this numker, four characters may
be operated by thé transmission of a single
impulse of such strength and Folarity as to
properly actuate either the relay U? or the
relay U*; sixteen characters may be selected
by the transmission of two impulses of proper
strength and polarity to operate either the

“carriage-shifting relay U’ or the switch-

shifting relay U?, or one or the other of the
relays U3, U*; and sixteen characters may be
selected by transmitting three impulses over
the line. This arrangement is of course ar-

~ bitrary and may -be wvaried within wide

30

limits without departure from the essentials
of the Invention; but by using the shorter

" 1mpulse for the morefrequently used signals
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65 thence by wire 284 to the return wire 257. |

and by providin%

an arrangement in which
only three impulses at most are necessary,
the messages may be transmitted and prop-
erly printed very rapidly. - |
Pivoted armatures w® and w* codperate re-
spectively with the pairs of locking magnets
V{;ﬁ, W% and W?, W8, These armatures are
connected by wires 279 and 280 to the con-
tact 278" of the unlocking switch 278. The
armature w*® 1s adapted to engage, when
swung In either direction, with one or the
other of the pair of contacts connected re-
spectively by wires 291" and 292’ with the
conductors 291 and 292, so that when the
relay U?®1s operated to close either one of the
branch circuits controlled thereby; the latter
1s locked in closed condition by the opera-
tion of one of the locking magnets W3 or W*
which closes a shunt around the relay and
through the unlocking switch 278 in the
manner previously described in connection
with the locking magnets W/, W2 In a
similar manner the armature w* codperates
& pair of contacts connected by wires
294" and 293" to the wires 294 and 293 re-
spectively, so that the local branch circuits
controlled by the line relay U* are locked and
held in closed condition when the relay is
momentarily energized.
Whenever one of the type-bar operating
magnets 1) is energized the branch circuit is

closed from the wire 295, by wire 299,

through the coil of the magnet 300 and from

~ui
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This magnet when energized operates the
spring switch 289 and breaks at this point

‘the crrcuit through the locking magnets W

and W? and through the switch-operating
magnets d°, d®, d” and d®, so that the switch
may return to normal position in readiness
to recerve the next signal. So also, when
one of the type-bar magnets D is energized
its circuit 1s closed through magnet 297 as
previously described, which then draws up

its spring-held armature 301 so that the

branch of the local circuit is closed from
main feed wire 256, by wire 302 to armature
301 and by wire 303 through the coils of the
ribbon-shifting magnet Q and to the return
wire 257. This actuates the ribbon shifter
so that the ribbon is interposed between the
paper-holding platen and the type on the
actuated type bar. This movement of the
ribbon shifter also causes the arm 304 thereon
to strike against the spring-held unlocking
switch 278 and the circuits through the lock-
ing magnets W/, W? W3 'We¢, W7 W2 through
the carriage-shifting magnets G* and G° and
through the type-bar operating magnets 1)
is broken at this point, so that the parts mayv
return to normal position in readiness to re-
celve the signal.
riage-shifting magnets G* or G® is deéner-
g1zed, the corresponding one of the pair of
magnets Y? and Y3 is also deénergized to
release its armature and close the circuit

through the corresponding one of the car-

riage-shifter holding magnets G* and G3, so
that the carriage and shifter are returned to
and rigidly held in normal central position.

As soon as the circuit through the type-bar
magnet D 1s broken at unlocking switch 278,
the magnet 297 is deénergized, its spring-
held armature is drawn back and the circuit
through the ribbon-actuating magnet Q is
broken.
drawn back by its spring and the hooked end
of arm 250 thereon engages the hooked end
of the sliding rod 252 so that the contacts

The rbbon shifter 221 is then
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When either of the car-
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253 and 254 are brought into engagement.

‘This closes a circuit from the main feed wire

256, by wire 305, contacts 253 and 254,
wires 306 and 307, through the letter-space
magnet K’ and by wire 308 back to the re-
turn wire 257. Magnet K when thus ener-
g1zed, operates as above described, to shift
the paper carriage the distance of a single
letter space. The engagement of contacts
253 and 254 also closes a branch circuit by
wires 306 and 309 through the coil of the

115

129

magnet 233 and thence by wires 310 and 298

to the return wire 257. When this magnet
1s energized it assists the spring of the ribbon
shifter to quickly return the latter to normal.
At the end of its return stroke the arm 250
i1s shifted upwardly by the cam 255 (see
Fig. 4) and the outer hooked end of the arm
1s disengaged from the sliding rod 252 so-
that the latter is then shifted by its spring to
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disengage the contacts 253 and 254.
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operating parts of the machine are then in
position to receive the next signal and print
the corresponding/character.

‘A wire 311 is connected to one of the front"

contacts of the relay U®, extends through the
agnet W° and to the switch arm

- d@. A wire 312 connected to the other front

10

coil-of locking ma

contact of the relay U® extends through the
et W?° gnd is connected

preferably through a resistance to the wire

296.

" "When it is desired to return the carriage to
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its starting point and to rotate the paper

platen for the commencement of a new line,
an impulse of proper strength and polarity 1s
‘transmitted over the line to energize the re-

lay U*® and close a circuit through the wire

311 as follows: from local battery, wire 256, |

wire 268, armature 4, wire 311, through the
magnet W® to the switch arm d?, through a

wire 313 connected to the switch arm to

brush 205, thence by the conducting strip p
and wire 314 to the line-space magnet O,
thence by wire 315 to the conducting strip p’,
brush 206, wires 316, 295 and 296 through the
magnet 297, wires 298 and 257 back to the
local generator or battery,so that the carriage
platen is rotated one step. At the same
time a local circuit is closed from the switch

‘arm d? by a wire 317, through the carriage-

release magnet L and by wires 318 and 296
through the magnet 297 and wires 298 and
257 as before so that the rod M is shifted to

release the feed pawls and permit the car-.

riage to be returned to the starting point by
its spring. | -

If it 1s desired to operate the line-space
mechanism alone, two line impulses-of proper
strength and polarity are transmitted over

the line, the first sufficing to operate the re--

lay U? and shift the switch d so that the con-
tact between switch arm d* and the terminal
of wire 317 is broken. The second impulse
then operatesrelay U’ and closes the eircuit
as before through the line-space magnet O
but does not close the circuit through the car-

.riage-release magnet L. In thisinstance and

in fact whenever the magnet O is energized a
branch of the local circuit is closed by wires
316 and 229 through the magnet 300 and by

wire 284 to the return wire 257 so that the

switch 289 is shifted to break the cireult
through the switch-turning magnets at this
point in the manner previously described 1n
connection with the operation of the type bar
magnets D. The carriage release and line-
space magnets may also be actuated by

transmitting an impulse over the line circuit

of the required strength and polarity to close

‘a circuit as follows: from local circuit, wire
256, wire 258, armature 4, wire 312, through

the relay W2, by wires 296 and 318, through
carriage-release magnet L, by wire 317 to

‘The | line—spa(:ef inagnet O as before. At the same

time & branch circuit will be closed by wire
298, through the ma

a circuit is closed through the magnet 297, so
that the circuit will be closed as previously

described, through the ribbon-shifting mech-

anism Q and so that the arm 304 on the rib-
bon shifter is actuated to open the lockin

‘shunt circuit at the unlocking switch 298 an

yermit the partsto return to normal position.
he locking magnets W® and W*® coGperate,

‘in the manner previously described with ref-

erence to the other locking magnets, with
the centrally pivoted armature w® which 1s

| adapted to engage, when shifted in opposite
directions, with a pair of contacts 311" and

312" with the wires 311 and 312 respectively.

If it is desired to move the carriage one
step in letter-space direction without print-
ing a character in order to properly provide
space between the words oiP a message, two
impulses of proper strength and polarity are
transmitted over the line, the first of which
operates to shift the switch d to one side and
the second of which energizes the relay U® to

close the circuit through the wire 312 and
through the magnet 297. In this instance
the circuit is not closed through the carriage-
release magnet I since the terminal of the

et 297 and it will be
noted that whenever the relay U® 1s operated, -
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wire 317 connected thereto is not in engage-

ment with the arm d of the switch. The
operation of the magnet 297 thus energized
closes the circuit through the ribbon-shifting
magnet Q and the shifter in its operation, as
previously described, brings the contacts

253 and 254 into engagement so that the cur-

rent passes through the letter-space magnet
K’ and the carriage is spaced one step.

It will be understood of course, that where
a signal is composed of or represented by two
or more impulses, the latter will be trans-

‘mitted in such order that two or more of the

relays U will be operated in numerical order,

‘relay U’ responding to the weakest impulses
and relay U® to the strongest.

_ Preferably, a
condenser 319 and- an inductive resistance
320 are connected in series to each side of the

set of relays U so as to prevent sparking be-

tween their armatures and contacts.. Other

condensers 321. may be employed if desired,
| to prevent sparking between the make-and-
break contacts of other parts of the appara-

It is obvious that Aumerous changes can be
made in the detail of structure and arrange-
ment of circuits without departure from the
essentials o1 the invention. -

Having described my invention what I
claim as new and desire to secure by Letters
Patent 1s:— . o |

1. In printin telegraph_s, the combination

with a carriage for sustaining the paper to be

switch arm d? and thence by wire 313 to the | said carriage comprising & shifter connecte

printed, of means for transversely shifting
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with the carriage, armatures connected to | with the main paper carriage provided with g

sald shifter, electro magnets whereby said
shifter 1s actuated, said armatures and elec-
tro magnets being arranged at opposite sides
of said shifter an electric selective apparatus
controlling the flow of current through said
magnets.: o

2. In printing telegraphs, the combination

with a carriage for sustaining the paper to be |

printed, of mecans for transversely shifting
sald carriage comprising a pivoted shifter-
bar connected with the carriage, armatures
attached to opposite sides of said shifter-bar,
electro magnets arranged opposite said ar-
matures and electric selective apparatus con-

trolling said magnets.

3. In printing telegraphs, the combination
with a carriage for sustaining the paper to be
printed, of means for transversely shifting
sald carriage comprising a shifter connected
with the carriage, electro magnets and arma-
tures for actuating said shifter and supple-
mental electro magnets, armatures for lock-
ing sald shifter and carriage and electric se-
lective apparatus controlling said magnets.

4. In printin% telegraphs, the combination

' or sustamning the paper to be
printed, of means for transversely shifting
sald carriage comprising a pivoted shifter-
bar connected with said carriage electro
magnets for actuating said shifter-bar to
shigt the carriage and locking magnets, arma-
tures arranged upon opposite sides of said
shifter-bar ‘whereby said shifter-bar may be
locked in central position and electric se-
lective apparatus controlling said magnets.

5. In printing telegraphs, the combination
with a carriage %or sustaining the paper to be
printed, of means Jfor transversely shifting
sald carriage comprising a shifter-bar con-
nected with the carriage, armatures connect-
ed to said shifter-bar, electro magnets where-
by said shifter-bar is actuated, p%ural supple-
mental magnets for locking said shifter-bar
in central position, armatures for said sup-
plemental magnets, pivoted supports for said
armatures connected with saig shifter-bar
and -electric selective apparatus controlling

sald magnets. |

6. In printing telegraphs, the combination
with a carriage for sustaining the paper to be

printed, of means for transversely shifting |

sald carriage comprising a shifter-bar con-

nected with the carriage, armatures connect- |

ed to said shifter-bar, electro magnets where-
by said shifter-bar is actuated, plural supple-
mental magnets for locking said.shifter-bar
in central position, armatures for said sup-
plemental magnets, pivoted supports for said
armatures, said pivoted supports being ;
united to said shifter-bar by pin and slot con-
nections and electric selective apparatus con-
trolling the flow of current through said

magnets.
7. In printing telegraphs, the combination |

longitudinal rack-bar, of a
s&ig rack - bar, a shaft carrying said pin-
ion, a ratchet wheel connected to said
shait, a feed pawl engaging
wheel, an armature suitably connected to
sald feed pawl, an electro magnet for said
armature, & second electro magnet and ar-
mature for effecting the release of said feed
pawl to permit the carriage to be returned to
the starting point, a dog or check for holding
the feed pawl out of action during the return
movement of the carriage, an arm extending
into the path of the carriage for releasing
said dog or check when the carriage has
reached 1ts starting point and electric se-
lective apparatus controlling said magnets.

8. In printing telegraphs, the combimation

with the paper carriage provided with a lon-
gitudinal rack-bar, of a pinion engagine said
rack-bar, a shaft whereon said pinion is
mounted, oppositely disposed mtc{let teeth
mounted on said shaft, a feed pawl and a
check pawl respectively engaging said oppo-
sitely disposed ratchet teeth; an electro mag-
net and armature for actuating both said

feed pawl and said check pawl an electric

selective apparatus controlling said magnets.
9. In printing telegraphs, the combination
with the paper carriage and with the revolu-

ble platen and with pawl and ratchet mech-

anism for revolving said platen to effect the
line-spacing of the paper, of contact strips or
ralls extending from end to end of the paper

carriage, suitable brushes for engaging said
‘contact strips or rails, an electro magnet hav-

Ing an armature suitably connected with
pawl and ratchet mechanism, said electro
magnet being electrically connected with
said contact strips or rails and electric se-

lective apparatus controlling said magnet.

~10. In printing telegraphs, the combination
with the inking ribbon and with a movable
supvort whereby said ribbon may be carried
above and away from the printing point, of
means for effecting the shift of the inking

ribbon support comprising a pivoted lever,

pImmion engagl}lg |

sald ratchet -

.
'Y

10z

an electro iagnet having an armature con-

nected to said pivoted lever and electric se-
-ective apparatus controlling said magnet.

11. I printing telegraphs, the combination
with the inking ribbon and with a movable
support whereby said ribbon mayv be carried
above and away from the printing point, of
means for effecting the shift of the Inking
ribbon support comprising a pivoted lever,
1[;lurﬁ.,l electro magnets and armatures where-

y said lever is shifted in opposite directions
and electric selective apparatus controlling
sald magnets. .

12. In printing telegraphs, the combination
with the inking ribbon and with a movable
support whereby said ribbon may be carried
above and away from the printing point, of

means for effecting the shift of the inking
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ribbon support comprising a pivoted lever,

plural electro magnets and armatures for
actuating said lever in opposite directions, a
spring for supplementing the action of one of
sald electro magnets and electric selective
apparatus controlling said magnets.

13. In printing telegraphs, the combination
with the inking ribbon and with a support
whereby said ribbon may be carried above
and away from the printing point, of means
for effecting the shift of said inking ribbon
support comprising a pivoted lever having
an arm extending beyond 1ts pivotal point,
armatures connected with the opposite sides
of said arm, electro magnets arranged upon

opposite sides of said arm for attracting said -

armatures and electric selective apparatus
controlling said magnets.
14. In printing telegraphs, the combination

‘with the inking ribbon spools provided with

ratchet wheels and with pawls for actuating
said ratchet wheels, of a movable support for
the inking ribbon to which support said pawls
are connected, an electro magnet having an
armature connected to said movable support
whereby said support 1s shifted to move the
ribbon above and awa
point and to effect the longitudinal advance
of the ribbon and electric selective apparatus
controlling said magnet. |

15. In printing telegraphé, the combination |

from the printing

1S

with the inking ribbon and with a support
whereby said ribbon may be carried above
and away from the printing point, of means
for effecting the shitt of saié) inking ribbon
support comprising a movable arm or lever,
an electro magnet for actuating said movable
arm or lever, pawls connected to said mov-
able arm or lever, ratchet wheels with which
sald pawls may be engaged, ribbon spools to
which said ratchet wheels are connected,
means for throwing either of said pawls into
or out of engagement with 1ts corresponding
ratchet wheel and electric selective appa-
ratus controlling said magnet.

16. In printing telegraphs, the combination
with the finger keys, the paper carriage and
the carriage-feed, of an operating magnet for
said carriage-feed, a normally open spring-
held switch controlling the circuit through
said magnet, a shifter for operating said
switch against the tension of 1ts spring,
means controlled by the operation of the
finger keys for actuating said shifter, a cam
for tripping said shifter to permit the return
of the switch to normal, open position and
electric selective apparatus controlling said

magnet. |
CHARLIES L. KRUM.
Witnesses: -
Harry L. CLAPP,
LiL1LIAN PRENTICE.
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