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To all whom it may concern:
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- UNITED STATES PATENT OFFICE.
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BERNHARD HOFFMANN, OF PARIS, FRANCE, ASSIGNOR TO SOCIETE THE

INTERNATIONAT.
ENGLAND. '

TELESCRIPTOR SYNDICAT, LIMITED, OF LONDON,

TELEGRAPHIC TRANSMITTING AND RECEIVING APPARATUS.

| SPECIFICATION forming pa,r_t of Letters Patent No. 608; 333, dated August 2, 1898..
N Application filed Mﬂ,y *5., 18_9"__?. Serial No. 635,107, (Wo model.) Patented in Luzemburg Ma__rch 20, 1897, No, 2,789,

Be it known that I, BERNHARD HOFFMANN,
asubject of the Emperor of Austria-lungary,
residing in Paris, France, have invented cer-
tain new and useful Improvements in Tele-

graphic Transmitting and Receiving Appa-

ratus, (the same being the subject of Letters

Patent in Luxemburg, No. 2,789, dated March

20, 1397,) of which the following is a specifi-
cation. | a |

This invention has reference to telegraphic |

transmitting and receiving apparatus, and
has for its object to simplify and improve the

construction and operation of apparatus of |

the character deseribed in my United States
Letters Patent No. 574,994, of January 12,
1897. Thisobjectis attained by the improved

‘and modified apparatus hereinafter de-

- scribed, which will be fully understood from
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- to be transmitted. On the same spindle is
mounted an escapement-wheel C, allowing of

45

the following description and from the an-
nexed drawings, in which—.

Figure 1 is a diagram showing two appa-

ratus connected up, the one beingin the trans-
mitting position and the other operating as a
receiver. Fig. 2 is a front elevation, Fig. 3
a plan, and Fig. 4 a side view, of an apparatus
constructed according to the present inven-

tion. The other figures show details. Fig..

5 18 a face view of the commutator. TFigs. 6
and 7 are face and edge views of the type-
wheel. Fig. 81is a detail of the impression-
roller. ¥ig. 9 is a detail of the circuit-closer
for the printing-magnet. Tig. 10 is a dia-
gram. Kig. 11 is a diagram showing the lo-
cal circuits simplified to malke clear the means
for synchronizing. | |

Upon the spindle A, which is driven by a
clockwork-movement, is a wheel B, which I
will call the “‘type-wheel” and which carrieson

its periphery the different signs or characters

the intermittent rotation of s clockwork-
movement whichdrives thisspindle. Anarm
D, carrying two metallic brushes a and b, is
mounted on the opposite end of the spindle
A to that which carries the wheel B and ro-

tates with an intermittent movementin front
~of a commutator or distributing-crown E.
50 The brush b rubs upon a second contact-ring

I, interrupted at e, the purpose of which will
be explained later. .

- The brush ¢ in its rotation rubs succes-
sively over a series of sectors w z v 2, &e.,

twenty-eight of which are shown in the draw-

ings, Fig. 5, these being normally insulated
from each other and respectively connected
with thekeysof the keyboard of the machine.
- T'he brushes o and b are respectively con-
nected to the rubbers d and e, which bear

upon insulated collars, to which they transmit
the current.

55
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The keys of the machine are alternatelyin

communication with one of the poles of the
line-battery H by springs »' 7% 9% 7, &e., or in-
sulated from that pole by the springs 72 #* 46,

‘Upon depressing one of the keys in commu-
‘nication with the battery this latter is cut

out of the circuit, because the corresponding
contact-springs are thereby caused to press

‘against an insulated portion of the key. On

the other hand, by depressing one of the in-

sulated keys the battery is placed in com-

munication with the line. S

The movement of the wheel C is controlled
by any suitable escapement f.
the drawings it is shown as a double-pallet
escapement. Theescapement f iscarried by
the armature ¢ of an electromagnet 7, the
solenoids of which are arranged to act inde-
pendently of one another and to attract the
armature ¢ either to the right or to the left.

| The armature is polarized, and in order that

1t may be attracted to the one side or the
other it 1s necessary to develop in the solen-
olds opposite polarities to those of the said
armature. . When the coils of this electro-
magnet are alternately traversed by a cur-
rent,the escapement-pallet oscillates between
the escapement-teeth, and the wheel C es-

capes one tooth at each movement, and the

brush « then turns to the extent of one di-
vision of the commutator E.

| There is a relay-electromagnet %, the ob-

ject of which is to send currents alternately

into each of the coils of the electromagnet
.

lay k& is connected with the one pole of a lo-
cal battery I, while the other pole of this bat-
| tery 1s connected toearth. Thetwo contacts

In Fig. 1 of
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Ifor this purpose the armature of the re-
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[ between which this armature moves arce | turns to the battery I by the terminal

connected, respectively, to the two coils of /.
Thespindle A also carriesa wheel J, provided
with curved teeth, say twenty-eight in num-
ber, this number being equal to that of the
contacts of the commutator E. Above this
wheel is a spring ., carrying a finger o, which
is lifted each time a tooth of the wheel J
passes beneathit. Thisspring nis connected
at one end to the local battery I and carries
at its other extremity a pin whiech may be in
communication with a contaet connected to
the printing-clectromagnet K. Ivery time
the finger o falls into a gap of the wheel J
the cur 1‘011L from the 10(3&1. battery is closed
in the eleetromagnet IC; but by reason of the
rapidity of the operation of the apparatus
the spring is thrust back and the contact is
only cstablished for a period which is too
limited to allow the electromagnet K to act.
Practically this spring rarcly touchesits bear-
ing. It is only when a character is printed
and the apparatus stops that the finger o can
enter sufficiently into the gap of the wheel J

25 and the duration of contact becomes sufll-
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cent to allow the eleetromagnet IK to operate.
The apparatus also comprises two commuta-
tor keys or switches I. and M and a button
O of a pole-changer, these bheing situated
above the keyboard and acting upon springs
in order to eilect the different communica-
tions between the parts of the machine and
between the apparatus which are 1in commu-
nication with cach other by the line.

In the following deseription it 1s supposed,
as an example,that the apparatusis comnbined
with a telephone branched on the same line
when the keys I and M are raised. This
telephone 1s in communication with the ap-
paratus by the terminals 7 .

referring to the sehemeof Ifig. 1, in which
apparatus No 1 is in the transmitiing posi-
tion and No. 2 1n the receiving pogmon the
path of the currents will be as follows: The
current passes over the lead 1 to the springs
2 and 3of the button O, the wire 4, the springs
=, for example,wire 5, contacet v, brush ¢, rub-
ber e, wireG, springs 7 and S of kkey M, wire 9,
cleetromagnet £, wire 10, springs 11 and 12 of
lkey M, connection 13, springs 14 and 15 of key
IL,wive 16, and terminal 17 of theline-wire. At
the receiving-station No. 2, the key 1. being
alone depressed, the eurrent arrives by the
terminal 18, wire 19, springs 20 and 21 of key

I/, connection 22, springs 25 and 24 of 1M/,

1—'4-"

wire 25,relay-clectromagnet ko, wire 26, springs

27 and 28 of M, wire 29, and terminal 30, con-
neeted toa second line leading to terminal 51
of the transmitting apparatus or preferably
to carth, this latter terminal Deing then situ-
ated at ecarth. In each of the two stations
the armature of the clectromagnet & is at-
tracted, its lever comes into contact with one
of the two contacts [ or m, closes the local
circuit by 32, 33, [, or m, electromagnet /i, wires

o4, springs 5o and 56 of key L, wire 37, ar-

mature of cleetromagnet »', wire 33, and re-

The armature g of electromagnet /v being at-
tracted causes the escapement - pallets to
move, the ratchet-wheel C escapes one tooth,
and the brush moves forward upon the coms-
mutator E. The following sector z, for ex-
ample, being insulated, the line-currentis in-
terrupted, Lhe eleotlom agnet IL allows its ar-
mature to return to 1esL, the local cireuit is
closed through the scecond solenoid of /i, the
armature ¢ is attracted in the opposite diree-
tion, and the escapement operates afresh.
There has thus been obtained at the two sta-
tions a synchronous forward movement of
the brushes «, and consequently of the type-
wheels b.

Suppose now that the brush «, leaving a
a sector in connection with the line-battery
II, comes upon the following sector, which,
instead of being insulated, is also puL in com-
munication w 1L11 the b.-LLL(ny by the depres-
sion of the key which corresponds with it on
the manipulating keyboard. T'he armature
L remains attracted, the local current passes
into the same coil of Jras at the previous mo-
ment, and the escapement ccases to aet, and
the mechanism stops. The same things oceur
in identically the same way 1f the ])lllb]l (,
leaving an insulated sector, comes upon the
following one, which has m%t bheen insulated
by depLe%sm{r the corresponding key. The
armature of : not being attracted at this mo-
ment remains at rest and sends, as at the
preceding instant, a local current into the
same coil of /i.  The escapement no longer
acts. At this moment the spring
upon the contact p, because the finger o en-
ters into the gap of the wheel J, which has
followed the movement of the brush a. A
local current passes through 52, 40, 4, P2, and
11 and clectromagnet v and returns o the
battery by 34, SV The

35, 306, 57, 38, and 59.
cleetromagnet Ik ﬂ-l)tl':t@l& its armature and
brings the roller ¢ and the paper which 1t
carries in contact with the type-wheel. T'he
printing is effeeted at this moment and the
character corresponding to the key depressed
appears on the paper. The current coming
from the earth terminal 31 follows the lead
42 through the springs 15 and 1 of the pole-
changing button O, the wires 45, and the sec-
ond terminal 46 ol the line-bhattery, complet-
ing the cireuit. "If the button O 1s depressed,
the current coming from the terminal 1 passes
through the springs 17 and 4., then returns
by 42 to the ferminal 31 of the line. The
current is thus reversed by this operation.
This reversal of current is utilized to obtain
synchronous starting of the two apparatus aft
the commencement of a communication or
even in the course ol same. Ifor this purposc
the relay »n' is polarized. Ils armature, con-

'nected with the eleetromagnet /i, as already
explained, carries a contact-picee, by means
of which 1t is further put into communication
with the Joecal battery I either by the wire 58
and terminal 39 or by the wire 45 and the

i boears
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brush d. through the one or the other of the ]
- contacts between which it vibrates.

There
1s & branch wire 49 from wire o8, which es-
tablishes communication betweeu the latter
and the continuous portion of the contact-
ring If, and the contact ¢ of this latter is in-
sulated S0 long as the current flows in the

“normal dnectmn—that 18 to say, so long as
- the button O is mmed—-—-the armature of the

10

electromagnet »', which is in the line-circu it,
remains in contact with the lower contact 38

which connects # with the local battery; but
as soon as the current is reversed by the de-

pression-of the button O, as before explained,

the armature of ' comes a,ﬂ'amst the other

contact and puts /2 in commumeatmn by 48
with the rubber d. The current returns by
the latter through 0, F, 49, 38, and 39 to the

~local battery. When in consequence of the

20

rotation the brush comes upon the contact ¢,
which is insulated, as above stated, the cur-

~ rent from the local battery is eut off fr om the
~ electromagnet /i, which ceases to act, and the

whole mmnﬂ*ement stops in this posmon

To send a call the bell-call button of the
telephone is pressed the keys L, M, and O of
all the stations bemﬂ' raised.

To . transmit, the tlansmlntmmst.ﬂtmn de-

presses L and M and to receive the r eceiving-
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-0 also comes upon its sector
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station the brush b comes upon c.

station deplesses L/ only, as seen in Fig. 1
In this position the tmnsmwtum-stamon by
depressing the key O sends a current of re-
verse direction to the normal into the two
apparatus in order to establish their synehl 0-
nisim. | |

Suppose the receiving-station to be in ad-
vance of the tmnsmlttmw station. The ap-
paratus work together unml at the receiving-
At this
moment the whole arrangement at the re-
celving-station stops, and the transmitting-
station continues to work 11111;11 its own brush
- Pressure is
then removed from the key O and -the two
apparatus work synehronously together.
on the contrary, it is the tmnqmlttmmsm-

tion which is in advance of the other, the two

apparatus stop when the brush b comes upon

the insulated sector ¢ at the transmitiin o-sta-.

tion, since 1t is the latter which pr oduees the

BIHISSIODS and interruptions of the line-cur-.

rent. It is then only necessary to lift for an

instant the key O. The two apparatus have

55

then advanced 1309.,6121161 to the extent of one
contact; but it is now the receiver Wlneh 18
in advanee of the transmitter. By at once

depressing the key O the apparatus areagain

~ set 1n operation, and the case is the same as

60

the preceding—the receiver stops first. It

18 therefore desirable before commencing to.

_tmnsmlt to press twice upon the button O to
insure the synchr onous starting of the two

apparatus.

The parts of the appmatus shown in I‘Jﬂ' 1
are indicated by the same lettersof 1efelence
in Ifigs. 2, 3, 4, and 5, Fig. 5 showmwthe dls=
tr 1butmn ring or commutator

for the figures.
| board therefore allows of printing two differ-
ent characters, according to the position of ..

If, |

I will now proceed to describe certain de-
talls of construction. -

It has been seen that the type Wheel is ar-
ranged to rotate by intermittent movements
each of one twenty-eighth of a revolution.
In order to increase the facility of working

the apparatus, this wheel is adapted to pr int

a number of. ehmaetels twice as great as the
number of contacts of the eommutatm E.

‘For this purpose the characters or signs en-

graved on this wheel are arranged in two se-
ries alternated in one row peripherally of the
wheel—tfor example, in the following order:

A1B 2 C 3, &e. The type-wheel tmmnn*

one twenty-ewhth of a revolution at ea,ch-

movement of the brush «, the characters are
presented in the order ABCDI1 23 4, ac-

cording to the position of this wheel with re-

spect to its axis—that is to say, that in order.
to produce the one or the other of these two

series it 1s necessary to turn the wheel for-
~ward or backward one

1{ty-sixth of arevolu-
tion with respect toits spindle. The arrange-

ment whieh is employed for this pu’rpose is
represented on a larger scale in rear eleva-
‘tion, Ifig. 6, and in side view, Fig. 7.
]ettels of the alphabet, altema,ted with the

The

figures and the signs of punctuation or ex-
pression, are engr aved upon the periphery of
the disk B. There are in all fifty-six divi-
sions, fifty-two of which are allotted to the
lettels figures, and signs and the four others
to the spaces for the lette1s and to the spaces
The same key of the key-

the disk. Behind the disk I3 and loose on the
spindle A are arranged two arms 7 s, each
formed with a hole v and a beveled nose
" 8. Above these arms are springs 7 s,

g,
each carrying a pin +° s = The two arms » s

70
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100 .

et

are at-any suitable angle to each other, this

being determined by the position on the disk
of the blank spaces for the letters and for
the figures.
that 01:’ r § by one ﬁfty sixth of a revolution,
in such a manner that never more than one

of the pins 7% s may take 111‘[0 the corre-

The springs 7 s* have bev-
A piece v, having a bevel

2" and an angular nose v2, is fixed behind the

sponding hole.
eled pieces 1* st

lever which car ries the printing-roller q.
When the key which corresponds on the key-

The angle of #* s* differs from

I1IC

115

120

board to one of the spaces is deplessed the -

printing - lever rises, the bevel o' lifts the

spring ¢ or s* which is opposite it and disen-
At the moment
thls pin is disengaged the nose v? strikes the.

gages the corresponding pin.

extremity of » or s, whichever is opposite it,

and causes this to be deflected and to carry

with i1t the disk I3 to the extent of one fifty-
s1xth of arevolution. Ontheother hand, the

spring, being fixed on spindle A, remains in
place, and the second. pin 2% or s* enters into
its hole, thus firmly securing the spring, and
eonsequently the spindle, with the disk B.

| The paper P’ from an ordinary reel passes.
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~over a roller g, provided at its ecircumfcerence

-~ with fine sharp teeth.

I

fected as follows:

Y
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tween the two
“depress the normal-current-reversing button
O3 but the second depression of this button
should be effected immediately it has been
allowed to rise, and thisis extremely difficult
inviewof therapidity of rotation of the brush

S, presses the ribbon of paper upon the roller,

space being left between the forks of the
spring for the periphery of the type-wheel. |

The forward movement of the paper 1s ef-

cured on the roller ¢, a pawl S being
on onc of the plates of the casing of the ap-
paratus and gearing with the rat ichet-wheel.

When the printing»-eleetrmnagnet operates,
the arm which carries the roller ¢ rises, the

pawl rides over the ratchet-wheel IR, and the
1mpression is produced.

turns to its original position, and the pawl
being in gear with its ratchet-wheel causes

it to rotate with theroller ¢, and consequently
‘moves the paper forward a distance deter-
mined by the construetion of the apparatus.
- Tig. 9 represents 1 elevation the wheel J
with curvedteeth, provided with its springn

and fingero. The current from the local hat-
tery arrives at ]

Fig. 1. Itpasses

pletely into a gap hetween two teeth of Lhe
wheel J. -

It has been belore e\plmnod let in order

to establish synchronisim with certainty be-
apparatus it sullices to twico

«. To obviate this difliculty, there is ar-
ranged a small accessory part which allows
of stopping the apparatus at synchronism
without being limited by a shorter or longer
interval between the two manipulations of
the button O. This arrangement 1s shown
separately in Ifig. 10.

Upon the spindle A of the type-wheel is
fixed acam T,which at each revolution causes
rotation of astar-wheel U to the extentofone
tooth. This star-wheel carries a drum V, di-
vided into an even number of alternately con-
dueting and insulated sectors. The conduct-
ing-sectors arc in clectrical connection with
cach other. Two springs X X' bear upon the
surface of the drum V at two diametrically
opposite points in such manner that they are
in electrical connection with cach other when
they bear upon metallie seetors of the drum.
One of these springs X 1s in eleetrical com-
munication with the sector ¢ of the synchro-
nizing connmutator or ecrown, the other with a
spring Y of the button O, which in this case
is provided with a metallic contact-piece at
its lower part. (SceI'ig.11.) Another spring
7. of the button O is in electrical communi-
cation with the full part K of the synchroniz-
ing-ring. When the button O is up, the con-
tact ¢ remains insulated, as in Ifig. 1, but
when the button is depressed the contact

A spring-fork 0, Fig..

A ratehet-wheel R is se-
secured |

When the current
ceases in the electromagnet KX, its lever re-

1e base of the spring at 40,
tothe printing-clectromagnet
by the contact p, when the finger o enters com-

the lever M is Lifted.

ter case the local battery is cut out.

by wires 90 01 92 , Fig. 11, at the next revo-

lution of the %pmdle A, and therefore of the

[ X and X’ bear upon metallic sectors of the
drum V, being then connected to the ring It

cam T, the contact ¢ will be insulated, be-

cause the two springs X and X' bear .upon.in- |
sulating portions of V.

ment that the transmitter stops.

ceiving-station, the button O not being de-

pressed, all takes place as if the star- wheel
and its accessory parts did not exist..
means of this arrangement synchronism will

only be effected at th(, transmitting-station
once in two revolutions, while at Lhe I'CCelV-

ing-station 1t 1s enabled to-be effected at
cvery revolution. The receiving apparatus

will await the stoppage of tne tr éLllSIlllLtCl, S0
that the two

appamtus may .

I'CcCONLINCHCe
working together. | -

Itisonly at thismo-
At the re-

75
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As tho printing- eleﬁblolnfwnet does not Op-_

at any time, even in the middle of a word.

keeping the button O depressed,.
the restarting of the apparatus.) When the
apparatus stops for the second time and it is

desirved to leave it in the recciving position,
If 1t be de%ued_ tosub-

stitute the telephone for the telegraphic ap-
paratus, the two levers are lifted.

of the apparatus works.
I claim as my invention—

1. Inaprinting-telegraph comprising an es-

capementmechanism-controlled by anclectro-
magnet, circuit-closing means for alternately
closing and breaking a eircuit to operate such
magnet and escapement, transmitting-keys,
and a line-battery, means for synchronizing
the transmitting and receiving instruments
consisting of a pole-changer for reversing the
current of said line-battery, polarized mag-
nets or relays at both stations, a loeal cireuit
at each instrument controlled by said polar-
ized relay, and means for breaking the local
circuit to stop the instruments, consisting ol
a revolving brush and sector, included 1n said
local cireuit, the sector having a break at the
synchronizing or starting position adapted
when the brush reaches said break to open
said circuif, substantially as set forth.

2. In a printing - telegraph comprising a
commutator having segments connected to
keys which are alternately grounded and
open-circuited, and each adapted to establish
the reverse position when depressed, a revolv-
ing brush traversing said segments, a polar-
ized eclectromagnet, and a connection from
said brush normally through said polarized
magnet to line, the improved synchronizing
mecans consisting of a pole-changer for revers-
ing the current from the line-battery, and a
local circuit divided into two branches con-
trolled respectively by said polarized magnet,

ceases to beinsulated. When the two springs | one of said branches closed with a current of

Inthe lat-
Nopart

crate when pressure 1s apphed to O, 1t 18 pos-.
sible to bring the apparatus to syncln'onism- .

- 90
Whenever a transmission is finished, 1t 1s.
desirable to twice establish synchronism,
(to prevent

95

100

105

110

115

[20

125

130




IO

15

20

20

35

608,333

‘normal direction, and the other closed when

the current is reversed, with a commutator
brush and sector comnnected in the latter
branch, and the sector having a break corre-
sponding tothe synchronizing position,where-
by when the current is reversed on reaching

the synchronizing position, the local ecircuit

1Is broken, and the instrument stops until by
the manipulation of said pole-changer the

current of normal direction is restored, sub-

stantially as set forth. |

3. Ina printing-telegraph, the combination
with transmitting and receiving instruments
having rotary spindles turning in unison, of
a pole-changer at the transmitting station
and a polarized magnet in connection with
each instrument and means controlled there-
by for stopping the instruments at a given
point in the rotation of their spindles when
the normal current is reversed to enable syn-
chronism to be effected, of means for sup-

pressing such stoppage except at wider inter-

vals than once to each revolution, comprising
a_short circuit in connection with the syn-
chronizing-circuit, a circuit-breaker in said
short circuit, and means for operating said
circuit-breaker geared to the printing instru-
ment at such ratio of speed as to establish the
synchronizing condition of said circuit at in-
tervalslessfrequent than once to each revolu-

tion, substantially as hereinbefore set forth.

4. Inaprinting-telegraph comprising trans-
mitting and receiving instruments each hav-

ing a type - wheel rotated intermittently

through an escapement, which in turn is con-

trolled by an electromagnet in connection

4O

with a line-circuit, a synchronizing means
consisting of a pole-changer for reversing the
direction of the current from the line-battery,
a polarized magnet at each instrument, a local

circult operating the escapement - magnet

thereof, and divided into branches controlled

by said polarized magnet, a revolving brush

and sector included in a synchronizing branch
of said circuit, said sector interrupted by an
insulated segment at the synchronizing posi-
tion for breaking said circuit and stopping

~ the instrument, and means for connecting

50

55

sald insulated segment in said branch eircuit
except at predetermined intervals, substan-
tially in the manner set forth. .
5. In a printing-telegraph instrument, th
type-wheel of which carries a double series of
characters disposed in alternate order around
1ts periphery, and capable of displacement
upon its spindle to an extent equal to half the
advance of the spindle at each movement,

- mechanism for shifting and locking the type-

6o

wheel, consisting of the combination with the
type-wheel and spindle of two spring-catches
adapted to lock the type-wheel and. spindle

together, in their two respective- positions, )

‘the type-wheel formed with engaging sur-

faces in positions corresponding to shifting

i

- D

|

blanks or spaces, and the printing-lever hav- 65

Ing a projection adapted in either of said po-
sitions to disengage the spring-catch, thereby
unlocking the type-wheel, and having a pro-
Jection adapted thereupon to engage the cor-
responding engaging surface on the .type-
wheel to displace the latter to its other posi-
tfion, whereupon the other spring-catch en-

gages and again locks the type-wheel and.

spindle together. o |
0. In a printing-telegraph instrument, the
type-wheel of which carries a double series of
characters disposed in alternate order around
its periphery, and capable of displacement
upon its spindle to an extent equal to half the
advance of the spindle at each movement,
mechanism for shifting and locking the type-
wheel, consisting of the combination with the
type-wheel and spindle of two spring-catches
adapted to lock the type-wheel and spindle
together, in their two respective positions, in-
clines carried on the type-wheel in two posi-
tions corresponding to shifting blanks or
spaces, and the printing-lever having a bevel

adapted in either of said positions to disen-
| gage the spring-cateh, thereby unlocking the

type-wheel, and having a nose adapted there-

upon to engage the inclines upon the type-
wheel and turn the latter to its other posi-
tion, whereupon the other spring-cateh en-

gages and again locks the type-wheel and
spindle together, substantially as. hereinbe-

fore set forth. |

7. In a printing-telegraph instrument the
type-wheel of which carries a double series of
characters disposed in alternate order around
its periphery, and capable of displacement

‘upon its spindle to an extent equal to half the

advance of the spindle at. each movement,
mechanism for shifting and locking the type-
wheel consisting of the combination with the
type-wheel and spindle, of a spring-catch con-
sisting of a spring attached to the spindle and

-movable in direction perpendicular to the

type-wheel in locking or unlocking, an in-
cline carried on the type-wheel in a shifting

‘position, and the printing -lever having a

bevel adapted in said shifting position to dis-
place said spring-catch, and having a nose
adapted thereupon to engage the incline upon

the type-wheel and displace the latter, sub-

stantially as hereinbefore set forth.

In witness whereof I have hereunto signed
my.name in the presence of two subscribing
witnesses. S | |

BERNHARD HOFFMANN.

Witnesses:
~ EDWARD P. MACLEAN,
AUGUSTE MATHIEU.
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