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UNITED STATES PATENT OFFICE.

HERBERT R. PALMER. OF CLEVELAND, OHIO, ASSIGNOR, BY MESNE
ASSIGNMENTS, TO ELECTROGRAPH COMPANY OF AMERICA, OF
CLEVELAND. OHIO, A CORPORATION OF DELAWARE.

FACSIMILE-TELEGRAPH APPARATUS.

SPECIFICATION forming part of Letters Patent No. 791,491, dated June 6, 1905.
- Application filed February 25,1901, Serial No. 48,797,

To all whom it may conceriv:

Be 1t known that I, HERBERT R. PATMER, a
citizen ot the United States, residing at Cleve-
land, 1n the county of Cuyahoga and State ot
Ohio, have invented a certain new and useful
Improvement in Facsimile-Telegraph Appa-
ratus, of which the following 1s a full, clear,
and exact description, reference being had to
the accompanying drawings.

- My invention relates to receiving and trans-
mitting 1nstruments which are used in facsim-
ile telegraply as set forth in the patent to my-
self and Wm. . Dun Lany, No. 650,381, dated
May 29, 1900, and 1s especially concerned with
apparatusotthisclassin which synehronously-
rotating cylindersare used in cooperation with
a moving stylus or a recording-pen. In ma-
chines of this class a transmitting-plate carry-
ing non-conducting and conductinge surfaces
defining the picture to be transmitted is held
on the periphery of a transmitting-cylinder,
a sheet of paper or other material 1s placed
upon a synchronously-revolved receiving-cyl-
inder, and a stylus which contacts with the
transmission-plate controls, by means of an
electric current, the operation of the record-
1ng-point at the receiving instrument.

The object of the invention 1s to render the
apparatus more sensitive and at the same time
more accurate and positive, thus inereasing its
eficiency and capacity.

The particular parts of the apparatus to
which my improvements are directed are the
mechanism for synchronizing the revolution
of the transmitting and receiving cylinders,
the electromagnetic arrangements at the re-
celving end, the receiving-pen and the ar-
rangement for supplying it with ink, the trav-
eling carriage, and the means for attaching
the cylinder to its shaift.

The invention consists in the means I em-

ploy to the above ends, and it may be defined

as lying in certaln construction of the parts
and combinations thereof, as definitely set
forth in the claims.

In the drawings, which fully illustrate my
invention, Figure 1 1s an end elevation of an
Instrument embodying my invention.

!

1s a front élevation of the same, parts of the
cylinder being shown in section to disclose
more tully its construction. Fig. 3 1s a plan
of the mstrument, part of the cylinder being
broken away to disclose the carriage beneath.
Fig. 4 1s a vertical sectional view through the
upper part of the trame of the Instrument,
showing the carriage 1n elevation. Fig. 5 1s
a plan of the carriage. Kig. 6 is a perspec-
tive view of details of the synchronizing mech-
anism. Iig. 7 1s a longitudinal vertical sec-
tion of the slip-joint forming part ot the cyl-
inder-drivine mechanism. Fig. 8 is a detail
of a part of the synchronizing mechanism.
Figs. 9 and 10 are details in front elevation
and plan, respectively, showinge the stylus-
holder and 1inking device. Fig. 11 1s a detail
in section of a detent mechanism appearing
in Fig. 1. Fig. 12 1s a diagram illustratinge
the electric circuits. Kig. 13 1s a tront ele-
vation of Fig. 1 looking from lett to right,
and Fig. 14 is a detailed view of the ink-re-
ceptacle.

Referring to the parts by letters, A repre-
sents the base or frame ot the instrument, and
18, preferably, a box-like structure containine
the driving-motor. It has near one end a
pair of upwardly-extending standards ¢ «°,
which constitute supports and bearings for
the horizontal shatft B. Theend of the shaft
B has a conical recess 4 drilled 1n alinement
with 1fs axis, in which takes a conically-
pointed journal-pin ¢. This pin 1s a screw
with a milled head and is mounted 1n a
threaded hole in the bracket D, to which it
may be clamped by the jam-nut .
bracket D, Figs. 2 and 3, 1s pivoted to the
frame at «°, and its foot 1s further provided
with a notch ¢, which takes around the shank
of a thumb-screw ', whereby it may be
clamped to the frame A. Therefore loosening
this thumb-screw ¢ and rotating the bracket
D upon its pivot allows the cylinder C to be
slid off the shaft upon which it i1s removably
mounted 1n the manner now to be described.

Near each extremity of the shaft B are rig-
idly fastened the insulating-bushings ' 4, the

Fig. 2 | inner one, §', of whichissurrounded by a ring
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0*, which is rigidly secured to it and carries |

a lateral projection, such as:a small machine- .

screw 0%, whose head takes into a longitudinal

. notch ¢ 1n the end of the hub ¢ of the cylin-
der C. The bushing §° is of smaller diameter
than the other, but is in a similar manner
rigidly fastened to the shaft B.-: Itsouterénd"
1$: flush i with .the -head: of .the. ¢ylinder. C,
against which abuts a washer 4° of insulating:

material set 1into a follower-nut §°, taking
onto the threaded head of the shaft and re-
taining the parts in place.*

and the ring 6°is beveled eleo as shown, fer
the same purpose.
I shall now deseribe the driving mechemsm

“Within .the  frame A is the-motor M: on:a
local circuit, for which I provide an erdmery'
f.---knlte-—smtch 7/
. -.carries-a:pinion ', which:pinion nmieshes with-
- g gear-wheel 4 on the shafbH which:is mount- }
ed én the frame-standards a; &* neartheirlower ::
.- :J,.en S
the two pinions A" and A?; each’ of :which:has"

The shaft 77 of this motor

“This shaft H- carries:-loosely upon it

+ 4 :circular row of lete'rally-proiectincr teeth,

- indicated; respectively,- by L and At
- tween these two: pinions 4" and A°and Shdablv
. mounted upon the shaft is a sleeve S, the-op-
posite-énd-faces of which-are prowded with |
-«:]aterally-projecting dogs s s, which may take:|:
=« between the -teeth A% or A
»*tion of -thesleeve may betransmitted to either™
.+ of-them.” -Now referring -especially to. Fig. -
7, In:1ts construction =the~eleeve~8=reensists.ree-

30

35

++ senfially, of 'a bodv s, loose on the shaft-and

~~having a recess s’ g over which recess is fas-— :
- tened the plate s bv means of -the- screwe s
» Within-the recess s*isarubbing-disk ¢’, which |
is feathered into a slot b"' in the shaft H. - A
~convoluted disk-spring s'; backing against a |
. felt - washer &° canses the disk ' to contact |
-arm- £ and-the'other end, 7%, to the rear of the

40

- frictionally: with the:bottom of the recess s’

Hence the rotation of the disk.may be trans-

~mitted to-sleeve S.--The-two pinions A’ A

- are: of ‘different sizes,” as-shown; -and -they

e mesh-:,- :

respectively, with  the-gears G’ G

- which -are readily secured upon the shaft B.

- ~From the construction described it will ap-
pear that the shaft B may be driven at:either
- of two speeds, according to which of the gears
. Aror A’ is In engagement with the sleeve S.-

50

. Furthermore, as S the driving.poweris commu-
" nicated to-thpsee gears- by friction only it fol-

35

lows that 1f the rotating cylinder and shaft
«--were stopped from any cause the movement

- of -the motor would continue, while the-disk

- 8% would slip upon and transmit no motion to-
~-the sleeve-body s*

“The shaftt B carries an-

other gear, G°, rigid upon it; and this gear G*
. and the gear (* mesh, respectively, with the

. two gears E* E°, which are carried by the feed-

. screw I Whlch is- journaled in the upright |
~columns «¢* ¢' of the frame A. ~One or the:}

65 other of -these gears is - normellv loose upon i of:felt or snmla,r material, -

-the same and. may cause 1t to.rotate.

“The:bushings -are-
beveled on thieir inner ends, as shown - to -
facilitate . the. eylindere beinﬂ' slid-on. or. 'off §

- Bo-

,-s0-that-the.rota-

791,491

the feed-screw K, Whﬂe the other:is-tight upon
The

small set-screws ¢° ¢ afford means for securing
either of these gears rigidly to the feed-screw
E. Hence it is possible to drive the feed-
screw at two different speeds, and. each of

-these- spéeds corresponds: to-one of - the two
different speeds of the cylinder-shaft B, which
.has already been: referred: to.

Coming now to the synchronizing mechan-
ism, I may say for the better understanding

of the detailed: deseription that in general the
‘mode of operation of such mechanism consists
‘1n arresting the rotation of-the more advanced

cylinder until the following cylinder has

-« caught up with it, when an electric circuit is

automatically closed, which operatesto release
the arrested-¢ylinder, the two c¢ylinders then

‘proceeding in-unison.

- Inproximity tothéplané of- rotatiofi of:some

-moving part of: the driving mechanism- ornear

the gedr (+'; I provide means; such asthe-col-
umns ¢ ¢’ on-the frame A, for-supporting a

-horizontal arbor K, whose axis 1s -preférably

. _ ) | o ~Ll . _ . I .-
in-a plane parallel>with:the:-gear (.
ends of the arbor it is- journaled-by-conical
~points, as-frequent in-delicate: machinery.

' At.the

One of the supporting-points is carried-by a

.screw o, which takes through-a thréaded hole

in.the ‘column ¢’ and 1s -provided’ with:a:jam-
nut ¢ for-locking it in place. . The détails of

lethe co’netrﬁetion are-most fully 1lustrated 1n
“Fig. 6.7 ‘Uponihisiarbor F-are ed]ustablv se-
- eured bv means of ‘a-‘set-screw’ £, the arms

F £ the arm 7 -being subetentla]ly vertical,

| whlle the ‘latter is: substentlellv ‘horizontal.

The arm:# has:a substantially horizontal end
face #? and a vertical-projecting wing 7 at:its
rear. : A smallroller or-stop F*lies in-the an-
ole formed by this wing;-and through its bore
loosely -projects the-draw=wire 7°. A:very
light spring #',having oneend-secured to the

draw-wire #°, operates- to press theroller /*

H-h'orizontel]y against--the: vertical face of the
-wing 77, prekuslv referred- to. -
" projects rearwardly from-the arbor F and is

- A wing /°

normally in contact with.-the tip of -a screw
Y, which'takes through anarm ¢*and is pro-

-vided with a thumb-nut for locking1t 1n-place.
‘Upon the inner face of-the gear (' is secured
a Ietemlly—prejeeting pin g, which in each ro-
tation is adapted to contact with the'roller 7*
to -arrest the movement of -the: gear, as: has

been described.
 The -mechanism which operates to rock the
arbor F. so as to allow the gear G’ to advance,

jWlll now be - deséribed.

- Near the extremity of-thearm F'isanopen-
ing /¥, in which opening is the upper.end of
a link £ .which is suspended upon: the pin

S, At its lower end this link /* is-hooked

into-aistirrup %, Fig. 1, which is fastened to

a shoe £, preterebly with. a rubbing-strip £’
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close to the face of a friction-wheel X, car-
ried rigidly by the shaft H. It will appear
from this arrangement that if the shoe &’ were
moved against the face of the wheel X, which
1s rotating in the direction of the arrow, the
frictional force so developed could cause an
upward thrust in the link 7% which would
be sufficient to rock the arbor F, thereby
moving the roller #* out of engagement with
the pin ¢, as has been described. Electro-
magnetic means is provided for applying the
shoe to the wheel X, at the same time allow-
ing 1t perfect freedom of movement in a ver-
tical plane. Fixed to the frame is an electro-
magnet KK, which is shown in dotted lines in
Kig. 3, near the projecting cores of which is
suspended the armature 4. It 1s suspended,
as shown, on a trunnion 4, to which 1t is rig-
1dly secured, which trunnion is journaled in
the lugs ¢’ ', which project from the rear
side of the frame A.
dle point a horizontal bar Z°, which projects
past the end of the frame A, to which bar is
pivoted the shoe-rod, which shoe-rod I pre-
fer to make in two parts £° and 2. These
two members are coupled together adjustably
by means of the sleeve 4°, Fig. 8, one end of
the base of which may be threaded to receive
the threaded end of the member 4%, a nut Z°
locking the same. The member ' is held
within the sleeve by the set-screws 2. The
inner end of the member £ is threaded and
takes into the shoe Z'. Behind this arma-
ture £ a finger /£ projects from the frame
A, and In it is mounted a screw £, which
1)10]60138 over close behind the armature and
is locked by the thumb-nut 2%. The inner
end of a helical spring £” takes into a pin £".

fixed in the member %', the outer end of Sclld
spring being secured to a cord A , which 1s

adapted to be wound on the shank of a frie-

tion-arbor £, having a milled head Z*. This
arbor turns stiffty in the arm 4%, which is ad-
justably elamped to the frame A by means of

the thumb-serew 4*. The member £* passes

through and 1s guided by an opening in the
flange of a bracket "
the end of the frame, as shown

From the above arrangement it will now
appear that the spring 4” normally holds the
shoe £' away from the wheel X and the ar-
mature £ against the stop-screw £, and evi-
dently if the magnet I be energized the shoe
would be applied to the wheel X, and by
means of the link 7% the arbor F would be
rocked with the effect already mentioned.

In order that a very light current on the
mailn line may cause the desired engagement
between the shoe and friction-wheel, larranoe
the circuits so that the magnet K acts substan—
tially as a relay throwmﬂ in a local circuit.
This I accomplish very Slmply without the use
of an extra magnet by causing the armature
i to short-cireuit the magnet through a local
battery, which energizes it with the desired

It carries near its mid- |

, which is fastened to

a

force even if the main-line current 1s just
strong enough to throw the armature. The
electric circuit will be hereinafter explained
in the diagram. As shown in the drawings,
the connections are established by an insulated
terminal 2%, carried by the upper end of the
armature, Wthh contacts with an adjustable
point %%, carried by the insulated yoke Z%*.
The portion of the synchronizing mechan-
ism which governs the circuit and causes en-
erglzation of the magnet IS when the two cyl-
inders are in unison will be described later in
connection with the diagram. For the pres-

ent suflice 1t to say that the magnets IK at the

two ends of the line are normally inactive,

but become active simultaneously and only
when the two cylinders are in unison at the
point in the revolution where the two pins ¢
would engage the rollers F*.

Tt will be observed from the above-described
synchronizing mechanism that it includes
three places whereacomparatively hght move-
ment may throw in operation a much greater
force. Thus, first, the magnet KK need simply
be energized by the main line sufhlicient to
throw the armature. 'This connects in the
much more powertul local circuit. Second,
such local energization causes the friction be-
tween the shoe and the friction- wheel, which,
acting 1n the direction it does, 1s able to move
the link 7" with a much greater force. Third,
this link throws back the arm £, and a very
slight movement of the arm is suflicient to re-
lease the pin g, because as soon as that pin
has come onto the front side of the roller F£*
the tendency of the gear (' to rotate will cause
1t to do so, the pin ¢ assisting the roller and
arm 1n the backward movement. Thus the
arm 7 need move back onlyslightly and easily.
The shoe £’ need only lightly grasp the tfrie-
tion-wheel, and still more gently need the ar-
mature move to establish the contact between
the terminals #* and #”. 'This mechanism has
been tried in practice and found to be mar-
velously sensitive and at the same time per-
fectly positive in 1ts action.

I have found in practice that there is a tend-
ency for the arrested mechanism to rebound.
In order to prevent this, I promde a detent
(, which is preferably a leat-spring secured
to the frame and pressing lightly against the
outer face of the gear . A notch ¢/, Fig.
11, in the face of the gear 1s so situated that
this detent will spring 1into it just at the mo-
ment that the pin ¢ has contacted with the
roller #*. The engaging edge of this notch
1s abrupt to prevent the gear’sr ebound while
the other edge belnfr beveled as at ¢°, (loe% not
prevent the gear’s advance.

The carriage,upon which 1s mounted the re-
cording pen or stylus, includes a frame P, the
tforward end of which carries a wheel p, hav-
ing a knife-edge and the rear end of which
has a pair.of sleeves »' »7 slidably mounted
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ried by the frame A.” One or more leaf-
springs p° are fastened to the rear end of the

frame P and carry fragmentary nuts p*, which

normally mesh with the feed-screw K, already
referred to. Alever p’, pivoted at pﬁ and car-
rying a pin p', affords means for throwing
these nuts out of engagement with the feed-
screw, so that the carriage may be returned
or otherwise moved by hand. . At its forward
end the carriage has an upward-extending ver-
tical web » and toward the rear end a similar
parallel web »°, and connectlnff these webs are
a pair of truss-rods p* p*. These rods have
their shanks reduced, as shown.
rod is fixed, while the latter is provided with
a head »" and at the other end with threads
»* which take into threaded holes in the web
»°. Slidable upon these rods is a saddle R,
which has the base-plate » and front and rear
webs 7 #°. These webs ' #* have openmws

‘through which pass the truss-rods »* p*, af-
On theen-

fordmﬁ' a support for the saddle
la,rtred portion of the rod p * abrupt notches
¥ p“’ are cut, and a stop p', carried by the
web #/, 1s adapted to take into either notch,
being pressed by a spring p”, Fig. 2. Piv-

oted to the forward web 2 of the saddle 1s

the armature-lever V, to the upper end of
which is secured the penholder 2, which car-
ries the pen #'.
U U/, carried by the saddle, operate upon this
armature. The magnet U tends to swing the
pen against the cylinder, and the magnet U’
(located, preferably, beneath the cylinder and
having an upward-extending core «) tends to
draw the pen away from the cylinder. As
will be hereinafter explained in connection
with the diagram, the main line 1s connected
with windings of each of these magnetsin se-
ries; but the magnet U’ has another winding
in the opposite direction which is on a local
circuit through a battery, the result being
that the current on the main line will neutral-
ize the magnetism caused by this local circuit

and allow the magnet U to bring the pen

against the cylmder-whee] When the cur-
rent in the main line ceases flowing, the local
circuit energizing the magnet U’ will draw
the pen away from the cylinder. As stated,
the two magnets and the pivoted armature
are all carried by the saddle R, which is uni-
tarily adjusted to fit different sizes of cylin-
ders by being slid upon the truss-rods p* p"

P
and locked bV the stop ». 1 prefer to use

two sizes of cylinders, (mdlcated by the dot-
ted circles C' C in Fig. 4,) and there are thus
provided two notches p* »". Where inter-
mediate sizes of cylinders are used, corre-

sponding notches will be employed. In either
position of the saddle 1t may be finely adjust-
Either -
magnet U or U’ may be adjusted independ-
ently. Thus the magnet U is carried by the
arm 7°, projecting forward from the sa,ddle, ;

ed by turning the rod »" on its axis.

The former

A pair of opposed magnets

practice.

fin on the inner side of the receptacle.

791,401

| forcing it toward the armature, and a-screw-

threaded nut «°, adapted to draw it in oppo-
site direction. This nut furnishes means for
adjusting it. The magnet U’ iscarried at its
rear end by a late w’, which slidably takes
around ther ods »* p~, and at its forward.end
by a non-magnetic plate «’, which takes
around the rod . J, which has a bearing in the
forward web #' of the saddle and is swiveled
to the rear web thereof and has a screw-
threaded end engaging the plate «’. This rod
extends forward through an opening in the

carriage-web and has a head j, by which 1t

may be rotated to adjust the magnet U'..

As explained, the armature V carries the
receiving-pen #'. This pen is an ordinary
steel pen, so held that it inclines absolutely
downward toward 1ts point, so that the ink
will flow by gravity, and the direction in
which it points is in a line passing above the
axis of the eylinder, the cylinder on the side

toward the pen rotating upward. Now the

amount that the nibs of the pen spread de-
pends on the pressure with which the pen
bears against the cylinder, wherefore not only
may the width of the lines on the received
picture be varied by adjusting the pen and
the parts that carry it, but the pen responds
very accurately to the irregularities in the
conductivity at the transmitting-plate, for ex-
ample, causing the magnet U to pull harder
and the pen to make a heavier line. More-
over, if the pen-point happens to gather on
one stroke lint or other material from the
paper the nibs open to the succeeding stroke,
and it drops out, as I have obser Ved in actual
To teed the pen, I provideanink-re-
ceptacle W, which is supported directly be-
neath the pen, preferably by an independent
bent rod 7, which takes into the web 7' at the
forward end of the saddle and 1s adjustably
held by a thumb-screw w'. On the rear side
the ink-receptacle has a pair of notches w*
for the two edges of the pen to lie in, and on
its front side a single notch is provided,
thmugh which the pen‘-point projects, as
shown in dotted lines in Fig. 9 and also in

Fig. 14. The lower edges of the pen thus lie

in the recppta,cle as appears from Fig. 4, and
the ink in the receptacle 1s in Cdpl”&l'y com-
munication with the ink carried by the pen.
The capillarity is increased by placing paraf-
I have
found this a very satisfactory arrangement.

The receptaclemay carry conveniently enough
| ink for a complete picture of the heaviest sort

or for several ordinary pictures and continu-

ously feeds the pen without any danger of
running over the edge, owing to the capil-

larity and slight viscosity of the ink. The
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object of supporting the ink -receptacle W -

upon an independent arm in a position so that

the ink on the point will attract the ink in the
receptacle by capillary atiraction 1s for the

. 65 and has surrounding its shank a spring ", | purpose of permitting the pen to Vlbrate

13




10

20

25

30

35

40

qC

55

60

03

791,491

freely without having to carry along with it
the ink-receptacle. 1t will be seen from the

above that this makes the operating mechan-
1sm of the pen much more sensitive.

The transmitting-stylus is deJustably car-
ried by the web + of the saddle. The stylus
consists, preferably, of an ordinary pen-point
Y, which extends through an opening in the
bent rod % and is adjustably clamped therein
by the nut i/, screwing onto the rod and abut-
ting the pen. The rod 1s adjustably held in
the web #" by the thumb-screw v°. During
receiving the stylus is turned back idly, as
shown in Fig. 5, and during transmitting the
pen-point 1s idle.

Referring now to Fig. 1 for the circuit-gov-
erning portion of the synchronizing mechan-
1sm, T represents a hollow mast which is car-
ried by and in electric contact with the frame
of the machine and earries, insulated from
1tself, two resilient brackets or switch-termi-
nals 7' . A switch-lever or teeter 7 is piv-
oted at ¢ to the mast and carries anvil-screws
2 ¢°. A disk-cam or contact-malker 4° is car-
ried rigidly by the shaft B and is provided
with a notch in its periphery, which consists
of a long shallow depression ' of uniform

~depth and a depression /" of greater depth at

one end of 1t. A nib # on the switch-lever,

having its inner face inclined, as shown. is
plessed against the periphery of the contact-
maker by a spring #. The anvil-screws #° #°
are so adjusted that when the nib is in con-
tact with the unbroken per 1phex y of the con-
tact-maker 4° the secrew #° is in contact with
the bracket . When the nib drops into the
shallow portion 4’ in the notch, contact be-
tween the teeter and either bracketis broken.
and when the nib comes into the notch 2",
and not until then, contact is made between
the screw ¢’ and the bracket #. A brush 1L,

insulated from the frame, contacts with the

ring 0’ on the bushing 4, and thus is in elec-

trical engagement with the cylinder and trans- -

mitting-plate thereon, except for a portion of
the revolution when such contact is interrupt-
edt by the insulating-block 4%, setinto this ring.

This block cor re%ponds n Ientrth and position

to the notch /°.

The operation of the mechanism ]ucst de-
seribed will be best understood in connection
with the diagram Fig. 12. A switch Z is

provided on the machine which is‘%d%pted to

place 1t in position tor transmitting or receiv-
ing. When this switch, as shown in Figs. 2
and 12, 1s1n the vertical position, the machine
1s a transmitter. When it is in the horizon-
tal position, it is a receiver. In operation
there is placed on the transmitting-cylinder
a suitable plate formed of conducting and non-
conducting areas representing the picture.
This plate may be a metallic plate having in-
sulating-surfaces, or it may be an insulating-
sheet impregnated with a conducting fluid.
Fither the conducting or non-conducting por-

‘the ring /7,

o

tion of the plate may represent the picture,
The conducting portion is adapted to electric-
ally connect the stylus with the surface of the
cy]inder, and the insulating portion will break
such connection. The receiving instrument
may carry on 1its cylinder simply a piece of
paper which will be marked by the ink ac-
cording to the image on the transmitting-
plate. Starting first with the transmitting
end of the line and assuming the switeh Z to bo
in the vertical position, the cireuit will start
with the ground or return wire and through
the main lnttersf 1 to the line 2, to the frame
A, to the transmitting-stylus Y, to the pic-
ture on the cylinder, and to the cylinder, to
to the brush 1., to the line 3, to
the switch- point z, and via the switch to the
point z', to the line 4, and to the main line 5.
Therefore when the brush Lis in contact with
the ring §° the cireuit is made or broken at the
transmitting end, according to whether the
stylus is on an insulated or metallic portion of
the plate, while if the brush L be on the in-
sulating portion /” the contact is absolutely
br olaen Now at the other end of theline the
instrument is a receiver. The switch Z is in
a horizontal position. The current comes in
from the main line 5, via the line 4. to the
switch- pomt =, thence through the %mtch to
the point 27, to the line 6 ftround the windings
7 and 8 of the two magnets U’ and U, and via
the line 9 to the bracket £, Thence with the
parts In normal position the current con-
tinues through the anvil-screw #° to the teeter
¢, to the mast T, to the line 2, and to the
other main line or ground. Thus the mag-
nets U and U’ are on the main line, as already
stated. The local circuit around the magnet,
U’ is formed by the winding 11 and the con-
ductors 12 and 13, which are adapted to be
connected tog ether at the switch-points z* and
2 and one of which lines, as 13, passes
through the adjustable rheostat 14 and the lo-
cal battery 15. A branch line 16 from the
main line 5 passes to the synchronizing-mag-
net 1L and thence via the magnet 17 to the
bracket #'. This line is normally open; but,
as heretofore stated, when the nib # drops
into the deep notch 5" the anvil-screw #° en-
gages the bracket 4, whereupon the cireuit
continues via the bracket # and the anvil-
screw 7' and the teeter and the mast T to the
oround-line 2, whereupon (provided the brush
L has come onto the metallic part of thering
/* at the other end of the line) a main cirenit
1s established through the magnet K. The
armature 4 being thus attracted causes the
terminal 4~ to engage the terminal 2. The
former of these terminals is connected by a
branch line 18 with the line 16 and the lat-

ter by a line 19 through a local battery 21 to

the ground-line. T his makes a short circuit
tj.lrough the magnet IX and the battery 21 via
the lines 19, the line 2, the mast T, teeter ¢,

anvil-screw ¢', bracket ¢, line 17, and line 18.
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The result is that the magnet K is strongly |

energized and forces the shoe %' with the de-
sired force against the friction-wheel X. This
engagement, as stated, causes the removal of
the stops 7*, which retain those wheels, and
the two cylinders rotate simultaneously. This
tips back the teeter #, breaking the contact
between the anvil-screw #° and the bracket 7',
which opens both the main and local circuts
through the magnet K.

The transmission-plate and accordingly the
picture received do not occupy the full eylin-
der, the portion unoccupied corresponding
more or less closely to the notch 4’ and the in-
sulation 6. Thus while the picture is being
transmitted the only making and breaking of

the circuit that occurs is at the transmitting-
While the uncovered portion of the
cylinder at each end is passing the transmit- |

stylus.

ting-stylus or the pen the circuit is broken at
both ends both by the notch 4" and the insu-

lation §", and as the cylinders reach the ends

of these interrupted portions whichever cyl-
inder happens tobe ahead (if they are not ab-

solutely synchronized) is held up until the

other reaches the same position by reason of
the circuit being broken at the other end until
the instrument at the other end reaches the
same position, when the two instruments pro-
ceed In unison.

The above-described arresting of a cylmder
coming at a point when the receiving and
transmitting members are idle does not 1n-
terfere with the picture and happening once
a revolution enables a veryaccurate synchro-
nization to be made.
controlled by their own rheostats, so as to re-
volve very nearly at the same speed.
are of course never so far out of unison that
the contact would be remade after- being
broken at one end of the line before it was
broken at the other, (the noteh 4 and the in-
sulating portion 0 being long enough to pro-
vide for the widest divergence,) and the op-
erator can easily tell from whether hisinstru-
ment is arrested or otherwise how his motor
is running with reference to the motor-at the
other end and can make his adjustment to
bring it into very close synchronization.

| H‘aving'described my invention, I claim—

1. In a facsimile - telegraph 1nstrument,
power mechanism for driving the instrument,
controlling mechanism for governing the ap-

plication of such ‘power, actuating mechanism -

adapted to be operated by the power mech-

‘anism and governthe controlling mechanism,

and electric means for connecting said actu-
ating mechanism with the power mechanism,
substantially as described.

9. In a facsimile-telegraph instrument, in
combination, power mechanism for frlctlon-

ally driving the ipstrument, mechanism for

retarding the instrument, a device for con-
trolling such retardation operated by such
POWer mechamsm, and an electric device for

They

The motors are easily |

k
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causing the application of such power to such
retardmﬁ' mecha,msm substantially as de-

“seribed.
3. In a facsimile-telegraph mstrument., the-
‘combination of a continuously-driven mem-

ber, a shoe adapted to engage the same, an
electromagnet for governing such engage-

ment afnctwnally-drwen member and means
for IPIJELI’dII]G‘ it actuated by the movement ot

sald shoe, qubsta,ntlallv as described.

4. In a facsimile-telegraph instrument, 1m

combination, a rotatable wheel, a shoe nor-
mally out of engagement with, but adapted
to be applied to: said wheel, an electmmao net
controlling the apphcatlon of said shoe “and
means operated by said shoe for controlling

70

75

- 80

the rotation of said instrument, substantially

“as described.

5. In a facsimile-telegraph instrument, in

combmatlon a wheel, a shoe adapted to be

pplied thereto, an electromawnet adapted to

stantially as deseribed.

6. Inafacsimile-telegraphinstrument, a ro-
tating member,ashoe a,da,pted to contact ishere-
with, an electroma,o*net adapted to move said
| shoe into contact with said rotatmcf member,

said shoe being free to move in the dlrectlon

of motion of the moving part it contacts, and

means operated by such movement of said shoe
for controlling the rotation of said instrument,
substantially as described.

7. In a facsimile-telegraph instrument, 1n

combination, rotating mechanism, means for
periodically arresting a part thereof, a shoe

normally out of enwawement but. adapted to
contact with a rotating part of said mechan-

ism, and means for releasmo' said mechanism

f'rom arrest, said means of release being con-

| appr said shoe, means operated by said shoe
for controlling the rotation of said instru-
‘ment, and automatic means for periodically
_-cloqmn* a circuit through said magnet, sub-

Qo
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trolled by said shoe, substantially asdescribed.

8. In a facsimile-telegraph instrument, in
combination, rotating mechanism, means for
periodically arresting a part thereot a shoe
adapted to contact with a rotating part of
said mechanism, an electromagnet adapted to

apply said shoe, and means for releasing said

mechanism from arrest, said means of release
being operated by the frlctlona,l engagement
of said shoe with said rotating mechanism, sub-

‘stantially as described.

9. In a facsimile-telegraph instrument, 1n

combination, rotating mechanism, a motor for
driving the same, a friction connection adapt-

ed: to transmit the driving foree therefrom, a

wheel driven positively by said motor, a:shoe
adapted to be applied: thereto, means for ar-
resting said rotating mechamsm periodically,
an electromawnet adapted to apply said shoe-

to said wheel?, and meansoperated by the friz-

“tional force developed upon said shoe for re-

leasing said mechanism from arrest, substan-
tially as described.
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- 10. The combination of a pair of rotating
members, frictionally connected, a projection

- on one of said members, a stop adapted to en-
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oage the same, a shoe adapted to engage the
other member and by the movement caused
thereby throw said stop, and means for caus-
ing such engagement of the shoe, substantially
as deseribed.

11. In a facsimile-telegraph 1115trument n
combination, a wheel dd‘LptGC- to rotate when
said Instrument 1s in operation, a projection
carried thereby, a stop adapted to contact with
sald projection, a shoe adapted to contact with
a moving part of said instrument, an electro-
magnet controlling the same, and means op-
erated by said shoe to withdraw said stop, sub-
stantially as deseribed.

12. In a facsimile-telegraph instrument, in
combination, a wheel adapted to rotate when
sald instrument 1s in operation, a projection
carried thereby, a stop, a spring normally
helding said stop in the path of sald projec-
tion, a rotating member, a shoe adapted to be
applied thereto, an electromagnet controlling

sald shoe, and means opemted by said shoe
for withdrawing said stop, substantially as
described.

13. In a facsimile- teleﬁ'mph Instrument, 1n
combination, amember adapted to rotate when
sald instrument is in operation, a pin carried
thereby, a pivoted arm, a stop carried by said
arm and normally lying in the path of sald
pin, a rotatable wheel, a shoe adapted to con-
tact therewith, an electromagnet adapted to
apply said shoe, and a link connecting said
shoe with said pivoted arm, substantmllv as
described.

14. Ina facsimile—telegmph instrument, 1n
combination, a rotatable member, a projection
carried thereby, a stopping device adapted to
stand 1n the path of said projection, means for
withdrawing the stopping device, said stop-
ludinga pivoted arm and a stop-
block seated thereon, the arm
adapted to form a strut when engaged by said
projection or to buckle intermecdiately allow-
g the tendency of said member to rotate to
assist In the withdrawal of said stop, substan-
tlally as described.

15. In a facsimile- telegraph instrument, in

combination, a frictionally-driven l‘ot%mble |

member, a stopping device adapted to engage
a projection or shoulderthereon, means ‘Ld‘tpt-—
ed to engage and move said stopping device
with reference to said shoulder, said stopping
deviee being soarranged that when sald means
thus par tl%llyl emoves 1t from the path of said
shoulder the tendency of said member to re-
volve completes the removal, substantially as
described.

16. In afacsimile-telegraph instrument, in
combination, a rotatable member, a projection
carried thereby, a stop normally held 1n the
path of said projection, said stop having a
rounded face toward said path and seatinge on

and block being

|

member without disturb

a movable arm, and means adapted to engage
and move sald arm to shift said stop with ref-
erence to the path ot said projection, substan-
tially as described.

17. In a facsimile-telegraph instrument, in
combination, a rotatable member, a pincarried
thereby, a pivoted arm having a recess, a stop-

| roller, a spring holding the same in said recess,

means whereby said arm normally holds said
roller in the path of said pin, and means for
withdrawing said arm, substantially as de-
seribed. _

18. In a facsimile-telegraph instrument, in
combination, a rotatable member; a pincarr ied
thereby, a pwoted arm having a recess with a
substantially horizontal and a vertical face, a
roller lying therein, a spring constraining said
roller against said vertical face, means for
normally holding said roller in the path of said
pin, and means for withdrawing the same with

reference thereto, substantially as described.

19. In afacsimile-telegraph instrument, in
combination, a rotatable member, mechanism
for frictionally driving the same, means for
periodically arresting the rotation of said
ing the frictional en-
gagement thereof, and a spring-detent adapt-
ed to prevent the rebound of said member,
substantially as described.

20. In a tacsimile-telegraph instrument, in
combination, a rotatable member, means for
periodically arresting the rotation of the
same, a spring-detent adapted to engage a
shoulder moving with said member at the mo-
ment of 1ts arrest preventing the rebound of
sald member but not interfering with its con-
tinued rotation, substantially as described.

21. In a facsimile-telegraph instrument, in

combination, a rotatable member having a
notch abrupt at its end which 1sforward with
reference to the direction of rotation of said
member, sald noteh being inclined at its other
end, means for pemod}cally arresting the ro-
tation of said member, adetent-spring pressed
toward said member in the path of S‘le notch
said detent being adapted to take therein at
the moment of arrest of said member, sub-
stantially as described.

- 292, In a facsimile-telegraph mstrument, in
combination, a rotary cylinder, a single cam
having three distinet operating-faces, and a
member codperating therewith and adapted
when operated by one of said faces to make
one connection, when operated by another of
sald faces to make an entirely different con-
nection and when operated by the third to be
held from any connection substantially as de-
scribed.

23. In afacsimile-telegraph instrument op-
erating 1n continuous eycles, 1n combination,
a rotating cylinder, a pivoted switch-lever, a
palr of cooperating switch members adapted
to engage therewith, means for maintaining
contact between said switch-lever and one of

sald members during a portion of the cycle,
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means for maintaining it out of contact with | said two magnets with reference to the arma-

elther member durmﬂ‘ another portion of the
cycle, and means for maintaining it 1n con-
tact with the other switch member during the
third portion, substantially as described..

24. In a facsimile-telegraph instrument, a
rotating cylinder adapted to carry a transmis-
sion- plate having a picture thereon composed
of insulating and non- -insulating portions, and
73 coﬁperating stylus, combined with a syn-
chronizing device including switch mechan-

1sm adapted to maintain one pair of contacts

while such picture is rotating past the stylus,
and to cause another pair of contacts at a
point when the picture 1s out of engagement
with the stylus, and intermediately to inter-
rupt both contacts which interruption is also
at a point when the picture is out of engage-
ment, substantially as described.

25. In a facsimile-telegraph instrument, in
combination, a rotary cylinder, a rotary disk
having an irregular peripheral surface, a piv-
oted switch member, a part connected there-
with which engages such surface, a spring
adapted to bring about such engagement, and
a palr of switch members with either or
neither of which said switch member may en-
gaoe according to the surface of the disk en-

© gaged, substantially as deseribed.
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26. In a facsimile-telegraph instrument, a
rotating cylinder adapted to carry a trans-
mission-plate having a picture thereon com-
posed of insulated and non-insulated portions,
a coiperating stylus, the combination with a
synchronizing device, of acam having irregu-
lar faces adapted to maintain one pair of con-
tacts, while said picture is rotating past the
stylus, and to cause another pair of contacts
at a point when the picture i1s out of engage-
ment with the stylus and intermediately to
interrupt both contacts which interruption is
also at a point when the picture 1s out of en-
gagement.

27. In a facsimile-telegraph instrument, in
combination, a shaft adapted to receive cylin-
ders of different diameters, a carriage adapt-
ed to be driven longitudinally of said shaft, a
saddle mounted on said carriage, means for
locking said saddle to said carriage at differ-
ent points, means for making a fine adjust-
ment between the saddle and carriage when
they are thus locked, and means carried by
the saddle for engaging material on the cyl-
inder qubsta,nblally as descrlbed

98. In a facsimile-telegraph mqtrument In
combination, a shaft adapted to receive cylm-
ders of different diameters, a carriage adapt-

ed to be driven longitudinally of said shaft, a

saddle mounted on said carriage, means for
locking said saddle to said carriage at differ-
ent points, two magnets carried by said sad-
dle, an armature between the magnets adapt-

ed to be operated in one direction by one mag-

net and in the other direction by the other

ture-lever, and means operated by the arma-
ture-lever for engaging material on the cyl-
inder Substa,ntia,lly as described.

29. In a facsimile-telegraph instrument, in
combination, a rotatable cvlinder q, carriage
movable alonc-* the same, said carriage 1nclud-
ing a pair of transverse rods one of which is
rotatable and screw-threaded therein, a saddle
supported on said rodsand adapted to be locked
to the sald screw-threaded rod, an armature
pivoted to said saddle, a maﬂ'net carried by
said saddle, and means operated by said arma-
ture and adapted to engage material on the
cylinder substantially as described.

30. In a facsimile-telegraph instrument, in
combination, a rotatable cylinder, a carriage
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movable along the same, said carriage having

a relatively adjustable transverse rod with pe-
ripheral shoulders thereon, a saddle slidable
upon said carriage and adapted to be locked
to said shoulders, an electromagnet, an arma-
ture carried by said saddle, and means oper-
ated by the armature and adapted to engage
material on the cylinder substantially as de-
scribed.

31. In a facsimile-telegraph mqtrument n

combination, a shaft adapted to receive cyhn-
ders of different diameter, a carriage slidable
along the same, a saddle mounted in said car-
riage and laterally movable thereon, an ar-
mature-lever and two magnets operating to
move the lever in opposite directions carried
by said saddle, means for locking the saddle
in different positions relative to the carriage
corresponding to thedifferent-sized cylinders,
and means carried by the saddle for engaging
material on the cylinder substantially as de-
seribed.

32. In a facsimile-telegraph instrument,

the combination of a pair of magnets, a lever
~operated thereby, means codperating with

the lever to make an impression, said magnets
each having a main winding and one of said
magnets having an additional winding, and
circuit connections whereby a main circuit 1s
established over said main winding and a lo-
cal circuit with a source of current is estab-
lished over said additional wmdmg, substan-
tially as described.

33. In a facsimile-telegraph instrument, in
combination, a shaft, a carriage adapted to
travel along the same, a pivoted armature-le-
ver, a pair of magnets operating said lever,
one in one direction and one in the other, a
cylinder adapted to be supported on said shatt
and engaged by a pen carried by said -arma-
ture-lever one of sald magnets being oppo-
sitely wound with two conductors, and circuit
connections whereby a local circuit i1s estab-
lished over the extra conductor, and the main
circuit over the common conductor for the
two magnets, substantially as described.

34. In a facsimile-telegraph instrument, in

. combination, a rotating-member, a switch op-
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erated according to the position thereof, re-
tarding mechanism, a magnet, a main- line
connection to said magnet, connections and
mechanism whereby said magnet closes a lo-
cal circuit for operating said arresting means,
sald local circuit being adapted to be opened
py sald switch, substantially as described.

35. In a facsimile-telegraph instrument, in
combination, a cylinder, frictionally-connect-
ed mechanism for rotating thesame, mechan-
1sm for retarding the said cylinder, a magnet
for governing said retarding mechanism, a
switch operated by the rotation and adapted
to govern the circuit through said magnet, a
local circuit governed by the armature of said
magnet and passing through said switeh and
through a source of power and through said
magnet, substantially as deseribed.

36. In a facsimile-telegraph instrument,
the combination of a vibrating lever, a mag-
net for operating the same, a pen-point car-
ried by said lever, a stationary ink-receptacle
independently supported on the under side of
said pen-point, and adapted to carry ink en-
gaging that in the pen-point, substantially as
deseribed.

37. In a facsimile-telegraph instrument, in
combination, a rotating cylinder, a pen hav-
ing asplit point, means for causing it to vi-
brate toward or from said cylinder, an ink-
receptacle beneath the pen adapted to carry
ik engaging that in the pen, said pen inclin-
ing downward toward its point whereby the
ink may flow by gravity, substantially as de-
scribed.

38. In a facsimile-telegraph instrument, in
combination, arotatable cylinder, a pen-point,
means ftor causing 1t to vibrate toward and
from said cylinder, an ink-receptacle beneath
said pen and in a position to feed ink to the
point thereof, said pen projecting beyond the
forward wall of said receptacle in an inclined
position thereby permitting the ink to flow
down said pen by gravity.

39. In a facsimile-telegraph instrument, in
combination, a rotating eylinder, a traveling
carriage, a vibrating lever, a magnet sup-
ported by the carriage, a pen operated by said
lever, an ink-receptacle adjustably and rig-
1dly carried by said carriage underneath the
pen-point, substantially as described.

40. In a facsimile-telegraph construction.
in combination, a rotating cylinder, a travel-
Ing carriage, a vibrating lever and mechan-
1sm supported by the carriage, a pen oper-
ated by said lever, an ink-receptacle under-
neath said pen and having recesses in the side
walls thereof for the reception of the side por-
tions of suid pen and another recess for the
reception of the nib of the pen.

41. The combination of a rotating cylinder,
a carriage adapted to travel along the same, a
rod supported by said carriage and adjustable
with reference thereto, a pin-point extending

—
b |

through said rod, and a nut serewing onto
the rod and adapted to abut against and clamp
sald pin, substantially as described.

42. Incombination witharotating cylinder,
a carriage acapted to travel along the same, a
saddle adjustable laterally of said carriage, a
magnet carried by said saddle, an armature-
lever pivoted to said saddle, a pen carried by
said armature-lever, a rod carried by said sad-
dle, a stylus carried by said rod and adapted to
engage the cylinder, said rod being adjustable
with reference to said saddle for the adjust-
ment of said stylusand also to allow the stylus
to be moved out of the way, substantially as
deseribed.

43. I'he combination with a rotatable cylin-
der, a carriage adapted to travel along the

-same, a saddle adapted to be adjustable trans-

versely of the carriage, a magnet carried by
sald saddle, an armature-lever pivoted to said
saddle and operated by said magnet, a pen
carried by said lever, an ink-receptacle car-
ried by said lever underneath said pen, sub-
stantially as described.

44. In a facsimile-telegraph instrument, in
combination, a rotatable shaft, insulating-
bushings carried at each end thereof, a metal
ring taking around the inner one of said bush-
ings, a hub of said cylinder taking over said
ring, a projection carried by said ring, said
hub having a notch into which said projec-
tion takes, and means for preventing said cyl-
inder from sliding outwardly on said shaft,
substantially as described.

45. In a facsimile-telegraph instrument, in
combination, a frame, a rotatable shaft, an in-
sulating-bushing carried by said shaft a me-
tallic ring rigidly secured around said bush-
ing, a cylinder, a hub within said cylinder
and adapted to take over said ring, and a
brush insulated from said frame and adapted
to contact with said ring, substantially as de-
scribed. | |

46. In a facsimile-telegraph instrument, in
combination, a frame, a rotatable shaft, an in-
sulating-bushing secured to said shaft, and
having a tapered end portion, a metallic ring
rigidly secured around said bushing and hav-
ing its end portion beveled to form a contin-
uation of the tapered end portion of said bush-
ing, a cylinder, a hub within said eylinder ar-
ranged to take over said metallic ring, and a
brush insulated from said frame and adapted
to contact with sald ring, substantially as de-
scribed. |

47. In a facsimile-telegraph instrument, in
combination, a frame, a rotatable shaft mount-
ed therein,insulating-bushingsrigidly secured
thereto, a metal ring secured around the inner
one of said bushings, a hub of said eylinder
taking over said ring, another hub of the same
taking around the outer bushing, an insulat-
ing-washer lying against the outer side of said
hub, said shaft having a threaded end, and a
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follower-nut taking thereon and forcing said

washer against sald hub, substantially as de-
scribed. -

48. In a facsimile-telegraph instrument, in
combination, a rotating cylinder, carriage
mechanism adapted to travel along the same,
a supporting-web upon said carriage, an ar-
mature-lever for holding the pen and carried
by said web, a socket in said web, and a bent

support for a pin-point secured in said socket,

sald support being bent and arranged in a man-
ner such that said pin-point may engage the
cylinder and may be turned back out of the
way when not in use. | | |

49. In a facsimile-telegraph instrument, In

791,491

combination, means for holding paper to re-

celve the impression, a pen having a split
point adapted to be brought against said pa-
per. and an ink-receptacle beneath the pen-
point said ink -receptacle having a pair of
notches in which the edges of the pen lie, the
receptacle being adapted to carry ink in capil-
lary engagement with the ink in the pen, sub-
stantially as described.

In testimony wherecf I hereunto athx my

signature in the presence of two witnesses.
HERBERT R. PALMER.

Witnesses: -
ArBERT H. BATES,
H. M. Wisk.
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