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UNITED STATES PATENT OFFICE. 
JOHN E. WRIGHT, OF NEW YORK, N. Y. 

PRINTING-TELEGRAPH. 

No. 865,470. Specification of Letters Patent. Patented Sept. 10, 1907. 
Application fled May 6, 1904, Serial No. 206,688, 

To all whom it may concern: 
Beit known that I, JoHN E. WRIGHT, a citizen of the 

United States, residing at New York, in the county and 
State of New York, borough of Manhattan, have invent 
ed certain new and useful Improvements in Printing 
Telegraphs, of which the following is a specification, 
reference being had to the drawings accompanying 
and forming a part of the same. 
The invention, subject of my present application for 

patent, resides in improvements in that class of tele 
graphic instruments which are used as receivers, and 
which print in columns or successive rows the letters 
and characters corresponding to electrical impulses of 
definite number and character transmitted over the 
line. 
The invention is, more especially, an improvement 

on the page printing telegraph apparatus of my former 
patent No. 466,858, of January 12, 1892, but involves 
features of novelty which are applicable to type print 
ing mechanisms and printing telegraphs generally. 
The object of the improvements is to obtain an in 

creased speed in the operation of the several parts of the 
apparatus and a more rapid recording or printing of 
the characters and at the same time to simplify the con 
struction of the apparatus as a whole and render its ac 
tion more certain. 
The general plan or principle of construction of the 

improved apparatus is the same as that set forth in 
my patent referred to, but the means which I have de 
vised for carrying out the several operations of setting 
the type-wheel to present the proper letter or character 
for printing, of feeding the type-wheel forward and re 
storing it to its initial position and for effecting the feed 
of the paper and other operations necessary for accurate 
rapid Work, are mainly of essentially novel character. 
The features of novelty which distinguish my present 
improvements, therefore, may be most readily compre 
hended by reference to the accompanying drawings, 
by the aid of which they are described. 
Figure l is a front elevation of a machine embodying 

the present invention. Fig. 2 is a similar view, but 
stripped of Some of its parts in order to show other parts 
more clearly. Fig. 3 is a view similar to Fig. 2, but 
showing certain parts in different operative positions. 
Fig. 4 is a horizontal section of the machine, taken on 
line IV-IV, of Fig. 1. Figs. 5, 6 and 7 are sections on 
lines V-V, VI-VI, and WII-VII, respectively, 
in Fig. 1, looking in the direction of the arrows. Figs. 
8, 9, 10 and 11 are detail views of various elements. 
Fig. 12 is a diagram showing the wiring of the apparatus. 
Following the usual plan of construction in instru 

ments of this nature, the operative parts are mounted 
between two vertical side plates 1, 1, on a base 2, on 
which latter, in suitable bearings, there is mounted a 
counter shaft 3, in fictional engagement with a spur 

wheel 4, which gears with a pinion 5, on a short shaft, 6 
Constantly driven by a small motor of any suitable kind 
when the machine is in operation. From the counter 
shaft 3 is derived the power for effecting the operation 
of all of the several instrumentalities in the machine, 
the application of such power to any or all of the same 
being controlled by the number or character of the im 
pulses transmitted over the two circuits, designated 
by A. and B, Fig. 12, which the instrument requires for 
its operation, acting through suitable electro-magnets. 
Each of these instrumentalities will be described inde 
pendently so far as clearness of illustration will permit. 

The mechanism for rotating the type-wheel to bring 
to the proper printing position any type or character in a 
given circular row.-The type-wheel 7 is mounted to 
rotate with a vertical shaft S, having a pinion 9 meshing 
with a gear 10 on the shaft ll. The type-wheel car 
riage, in which the shaft 8 is mounted, is laterally 
movable, and the gear 10 adapted to slide on the tri 
angular knife edge shaft II. Rotation of the latter will 
therefore rotate the type-wheel, whatever may be the 
position of the type-wheel carriage. The shaft II is 
actuated by the following instrumentalities: At one 
end it is provided with a rigidly mounted dog 12, into 
which latter extends a short shaft 13, carrying a dog 
14 rigidly secured thereto. The dogs are held in yield 
ing engagement with each other by means of a coiled 
spring, as shown in Fig. l. The shaft 13 also carries 
a pinion ls, geared with a spur wheel l6 on a power 
shaft 17, which wheel is rotated by a coiled spring 180. 
It will now be seen that the spring 18 will cause the 
shaft ill to rotate, and with it the type-wheel 7. The 
movement of these parts is made intermittent, or 
step-by-step, under the control of the operator, by 
means of an escapement, consisting of two toothed 
wheels 19, 20, with which engages a vibrating tongue 
21. Each escapement wheel has eight teeth, and these 
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are staggered with reference to each other, so a single 
movement of vibration of the tongue 21, on its vertical 
pivot 22, in either direction, will release the escape 
ment shaft l8 and permit it to turn one step. By the 
proper proportioning of the gears intermediate to this 
shaft and that of the type-wheel one revolution of the 
former results in four revolutions of the latter, each 
step of the escapement wheel therefore resulting in a 
quarter revolution of the type-wheel, or through a 
space corresponding to two characters. Thus, by the 
vibration of the tongue 21 one of a pair of characters 
on the type-wheel will be brought to the printing 
position at each step-by-step motion of the escape 
ment shaft. I have devised special means for moving 
the type-wheel, independently of the escapement 
mechanism, for throwing the other character of any 
given pair into the printing position when it, and not 
the character normally presented, is to be printed, and 
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to its initial position. 

this will be hereinafter more fully described. To ac 
tuate the tongue a polarized relay magnet 23 is provided, 
its arnature 24 being rigidly fixed to the pivot 22. 
The driving spring JS is wound lip at each step of 

the carriage across the paper or printing surface by an 
amount substantially equal to its unwinding in rotat 
ing the type-wheel, so that the spring is always under 
sufficient tension to perform its function with cer 
tainty. This operation is effected as follows: On the 
shaft 17 is a pinion 25, moshing with a gear 26 on an 
arbor 27. The latter is not connected with the escape 
ment shaft 13, (xcept that the end of the shaft 3 is 
utilized as a convenient bearing for the former. Rig 
idly connected with the gear 26 is a ratchet 2S, which 
is engaged by a pawl 29, carried by an arm 30 which 
is loosely mounted on the arbor 27, (Fig. 7). The 
arm 30 is pivoted to a short link 31, yieldingly connect 
ed by means of a coiled spring 32 with another link 33. 
The latter is pivoted to a bell-crank lever 34, to the 
other arm of which is connected a link 35. The link 
is actuated by an eccentric 36 (Fig. 3) on the main 
power shaft 3. Rotation of the power shaft 3 will 
therefore rock the bell-crank ever 34, and cause the 
pawl to engage the ratchet 28, advance the same a pre 
determined extent, (dependent upon the relative pro 
portions of the various parts) and then to be retracted 

As this motion of the ratchet. 
actuates the shaft, 17 in a direction opposite to the un 
coiling of its spring 18 the latter will thereby be wound 
up. In case the spring should be wound to its full ex 
tent, or as far as the proper operation of the machine 
requires, the resistance thereot to further winding will 
be sufficient to overcome the tension of the spring 32 
which cominects the two links 31, 33, and the last men 
tioned spring will therefore yield, permitting the bell 
crank ever 34 to rock idly without transmitting its 
motion to the pawl. - 
The cnergizing of the magnet 23, by which the arma 

ture 24 and tongue 21 are vibrated is effected by cur 
rent impulses in opposite directions so that each re 
versal of current on the line will release the escape 
ment and permit the shaft II and type-wheel 7 to rotate. 

The lipe-ulcel and its carriage.--The type-wheel 
proper, 7, is a light cylinder, having six circular rows of 
characters, generally made of rubber or other suitable 
yielding inlaterial. This cylinder is loosely mounted on 
the ventical knife cdge shaft, S, which is rotated by the 
means described above. The carriage itself, 37, works 
On a worm or screw 38, so that rotation of the latter will 
cause the carriage to travel, as will be readily under 
stood. There are eight characters in each row on the 
type-wieel, and at the bottom of the wiec is a toothed 
whicol 39, (Fig. 5), arranged with each notch corre 
sponding to a vertical column of characters. Adjacent 
to the toothed wheel is a plunger 40, carrying a pointed 
head 4 whicil exactly ?its the notches in the wheel 39. 
The plunger is normally retracted from the wheil by a 
spiral spring caring against a stop 42. Adjacent to 
the outer end of the plunger is a standard 43, carried by 
rails 44 which slide in suitable bearings in the carriage 
37. Springs on the rails normally hold the standard 
out of engagement, with the plunger, as will be seen. 
When the staidard is advanced against its spring it will 
push the plunger 40 forward, causing the pointed head 
(if the same to enter the adjacent notch. I the wheel 
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has not been correctly set by the rotation (). It sh; it 
the head of the plung() will turn the not cl: ('d Willel 
until the head and the notch fit exactly, where upil 
the type or character will be in the exact printing is si 
tion and firmly held there during the operatic (fl. iii 
ing. The devices just described are shown in detail in 
Fig. Il. 
To actuate the standard 43 at each printing ()) ('': i.it in 

the following devices are provided: A rock sla? - 5, 
suitably journaled, as in the side plates , , 
presse' bar 46, carried adjacent to the last () is still - 
ard by arms 47. At one end of the sha) is an operating 
arm 48, (IFig. 6), to which is pivoted a link {:}. T 
latter is made in two parts, yieldingly ('elect ('d (I- 
gether by a spring 50. At the other end of till link is : 

is : 

lever, 5.1, pivoted at 52, (Fig. 1.), and bearing at 5:3 
against a cam 54, (lig. S), on the nain lower shaft 3. 
it will now be seen that rotation of the power shaft will 
oscillate the ever 51, thereby drawing down it link 
49, rocking the shaft 45 and causing the presser lar it. 
advance the standard against the justifying illing 1 
40. A stop 55 prevents the arm 48 Iron (i 
So far that the Gngagement of the justifying lig ('' 
with its notched wheel would lock thé (lenis. Wit. 
the arm strikes the stop the novement of the iri') r 
ceases, while the link may continue to fall by reast i? 
the yielding of the spring 50. 

Since the type-wheel is vertically no valie it 
shaft, S the standard 43 is made long clough to gag? 
the plung - 40 whatever its position lay le, i? l 
sired, the end of the plunger 40 may be pointed, and he 
standard 43 notched at the points of engagentil thic 
with, as shown in Fig. 5. 

Mechanism foil aising and lottering the lupi - 'h','l' (, 
bring any row of character's to the printing gosition.- The 
type-wheel is mounted on a carrier 5{3, willicl latter is 
supported by a rack-bar 57 mounted in the type-wiel 
carriage 37. Meshing with the lack-bar is a iii. 5S. 
carried by the type-wheel carriage and i) (, vallie lin 
gitudinally on its triangular driving shaft. 5'). Icic 
in any position of the carriage rotation of the sh; ; ; 19 
will actuate the gea' and 1’aise OT lower the ty); -wic ('i. 
The shaft, 59 is rotated in the direction () 'is: in 

type-wheel by a coiled spring 60 (Figs. a)(3), 
movement of the shaft is controlled and made initri 
tent by means (if an escapelic. It low to ( is sc, it L. 
On the shaft are two ratchets or scape wintels (; , hav 

ing any convenient number of teeth, the latt (1 - ing 
staggered. The angular distance between a tooth 
one wheel and the next tooth on the oth (1 is stificit 
to permit the shaft to rotate far enough to raise: ) ( i \} - 
wheel one row of characters, so that actuatic l (; ; ; ; \i- 
rating tongue 62 in either direction will release (i (, ts 

(apement and permit the type-wl (el () be 'lise it a lis 
tance sufficient, to bring the next row of charact ()'s li: , 
printing position. The magnet (53 which actus s 
armature (34 and tongue (52 is polarized and is or firi 
'auses the armature to oscillate in one direction ( : it 
other according to the direction of the inpulse whici is 
sent to energize the magnet. 
No provision is made for lowering the type-wheel of 

or more rows simply to bring to the printing posit is a 
row which may have been previously carried ai} , \ . 
such position. Instead, the wheel is lowered after (; ('t 
printing of a character, so that the wheel is alway's 

( 

- 

() () 

(): 

| 3 (, 
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raised from its initial position when it is desired to print. 
a character not found in the row which is presented in 
such initial position. Simultaneously with the lower 
ing of the type-wheel the spring 60 is wound up, the 
mechanism for performing these functions being the 
following. On the shaft 59, (Figs. 3, 4 and 10), is a 
pinion 65, engaged by a rack-bar 66 sliding in a bearing 
67. Below the bar, and distinct therefrom, is a plunger 
68 having a head 69 adapted to engage the lower end of 
the bar. The plunger passes through an opening in a 
lever 70, and has a stop 71, between which and the lever 
is a spring 72. Elevation of the lever will therefore 
raise the plunger and rack-bar, rotating the pinion and 
shaft and winding up the spring 60, at the same time 
lowering the type-wheel. When the latter has fallen 
far enough to rest on the carriage further movement of 
the rack-bar will be prevented, and if the movement of 
the lever 70 has not been completed the parts would be 
locked. This is prevented, however, by the spring 72, 
which will yield and permit the lever to rock idly if for 
any reason, as for example inaccuracy in construction 
or adjustment of the parts, the movement of the lever 
is not completed by the time the type-wheel has allen 
to its initial position. For the purpose of rocking the 
lever 70 its other end is made to bear on a cam 73 fixed 
to the main power shaft 3, so that the plunger 68 will be 
raised at each rotation of the power shaft. Of course if 
the type-wheel has not previously been raised enough 
to lower the rack-bar into engagement with the plunger 
the latter will move a short distance before striking and 
raising the bar, as will be readily understood. As in 
the case of the spring which rotates the typewheel, pre 
viously described, the spring which raises the wheel is 
rewound at each printing operation the same amount as 
it had previously unwound. 

The mechanism for moving the printing carriage across 
the printing surface.--As before stated, the carriage 37 is 
mounted on a screw or worm 38, so that rotation of the 
latter will cause the carriage to travel. Rotation of the 
Worm in the forward direction, that is, to move the car 
riage from left to right, is effected by the following de 
vices. On the Worm is a bevel gear 78, meshing with 
another 79 on the shaft 80, on which is a gear 81 in mesh 
With another, 82, on a short shaft 83. The latter shaft 

5 has also a ratchet 84, so that actuation of the ratchet in 
its proper direction will rotate the worm 3S and cause 
the carriage to move from left to right. On an arm 85, 
(Fig. 5), pivoted at 86, is a pawl 87 engaging the ratchet 
84. A link88, constructed in two parts connected by a 
Contractile spring 89, connects the arm 85 with a bell 
crank lever 90, (Figs. land 4), pivoted at 91 and bearing 
On a Cam 92 on the main power shaft, 3, with which it is 
held in positive engagement by a spring 93. Rotation 
of the power-shaft will therefore oscillate the arm 85 and 

5 pawl S7 Once in each revolution of the shaft, causing the 
ratchet to be advanced and the worm to be rotated one 
space, a distance determined of course by the propor 
tions of the operating parts. 

The mechanism for returning the printing carriage to its 
initial position at the left of the machine.-The worm 38 is 
Connected by a gear 94 to another, 95, on a shaft. 96, 
which latter is actuated by a spring 97, to rotate the 
Worm in a direction contrary to that effected by the 
ratchet mechanism before described, and therefore tends 

3. 

This is prevented, however, by a pawl tooth 97, (Figs. 
4 and 5), carried by a pawl 98, and engaging the ratchet, 
84. The latter is therefore engaged by two pawls, 87 
and 98, and consequently both must be disengaged be 
fore the reverse movement of the worm can occur. To 
disengage the latter, 98, the following devices are pro 
vided. Under the rear end, 99, of the pawl 98 projects 
a lever 100, pivoted at 101 to the side plate 1, and at 102 
to a transverse lever 103 which passes over the main 
power shaft 3 to the other side plate. On the main 
power shaft 3, (Fig. 2) is a cam 04. The end 105 of the 
lever 103 being held against oscillation the rotation of 
the cam will raise the other end of the lever, and ele 
vate the lever 100 against the pawl 98-99, thereby lift 
ing the tooth 97 out of engagement with the ratchet. 
The latter, however, is still engaged by the pawl 87, 
which must also be released before reverse rotation of 
the ratchet can occur. This is effected by the stud 106, 
(Fig. 5), which engages the cam surface of the pawl ex 
tension 87, thereby lifting the pawl 87 whenever the 
lever 98 is rocked a sufficient extent. The spring 97 
will then rotate the shaft or worm 38 and bring the car 
riage back to its initial position at the left of the ma 
chine. 
In order to prevent the above operation from taking 

place at every revolution of the main power-shaft the 
return of the carriage is placed under the control of the 
operator by means of the following instrumentalities. 
As before stated, the end 105 of the lever 103 must be 
prevented from moving upward in order to raise the 
lever 100, since if the end 105 were free the lever 103 
would rise idly on the cam 104, rocking on its pivotal 
connection 107 with a plunger or link to be described 
hereinafter. A movable abutment for the free end 105 
is therefore provided, shown at 108, Fig. 6, notched, as 
indicated, at its lower end to engage the lever 103 when 
Oscillated on its pivot 109, but normally held away from 
the lever by a spring l10. The other end of the piv 
oted abutment 108 is connected to a rod or plunger lili 
which has a downwardly turned finger 112 in the path 
of an arm li3 rigidly mounted on the shaft 59 which 
raises and lowers the type-wheel. The arm is so ar 
ranged on the shaft that it reaches the finger l12 when 
ever the shaft is rotated sufficiently to bring the lowest 
row of characters to the printing position. If, now, the 
magnet 63, (Fig. 4), be again energized, the escapement 
will release the shaft 59 again, in the manner before ex 
plained, raising the type-wheel another step to a non 
printing position, and at the same time engaging the 
finger li2 with the arm 113, drawing the former over 
and throwing the abutment 108 into engagement with 
the end 105 of the lever 103. Rotation of the main 
power-shaft will now raise the other end of the last 
mentioned lever, unlocking the pawls 87, 98, as before 
described, thus permitting the carriage to move back 
to its first position at the left of the machine. It is 
therefore necessary for the operator, whenever he wishes 
to return the carriage, to deliver sufficient impulses to 
the magnet 63 to raise the typewheel to its highest (a 
non-printing) position before rotation of the main 
power-shaft will effect the desired result. Raising of 
the type wheel to a non-printing position is important, 
since, as will be seen hereinafter, the platen is thrown 
forward to print a letter at each revolution of the main 

to bring the carriage back to the left of the machine. power-shaft, and if the wheel were in a printing position 
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a superfluous character would be stamped upon the 
printing surface whenever it is desired to return the 
carriage. 

Since the shaft, 3, which lifts the pawls 87, 98 through 
the instrumentality of the levers above described, ro 
tates very rapidly the carriage might not have time 
enough for returning to its initial position before the 
pawls here again dropped into engagement with the 
ratchet, but means are provided to prevent, this, as fol 
lows. The pawl 98 (Fig. 5), has a pin 114, adjacent to 
which is a vertical arm ll 5 pivoted at 116 and having 
a notch at its upper end, as shown. A flat spring 117 
presses the arm outward to bring its stop into the path 
of the pin 114 to engage the same when the pawl 9S is 
raised and hold it out of contact with the latchet, 84. 
The pawl S7 being lifted and held by the pawl 98 the 
carriage can return to its first position irrespective of 
further rotation of the shaft, 3. When the carriage has 
completed its return movement a pin Il8 on the ratchet 
S4, striking the cam face of the arm 115, forces the latter 
back to its original position, releasing the pin 114 and 
permitting the pawls to drop back upon the ratchet 
teeth. In Fig. 5 the solid lines show the normal con 
dition of the parts, and the dotted lines their position 
during the return of the carriage. In this position the 
pin 118 on the ratchet appears at the upper part of the 
ratchet and is lettered 11S, having not yet descended 
to the position where it, engages the vertical arm I15. 
The adjustable stop 119 is merely to limit the down 
ward movement of the spacing or feeding ratchet S7, 
any excess motion of the link SS being taken up by the 
spring S9 as before explained. 
As the type-wheel carriage is returned to its initial 

position with considerable rapidity, it would strike a 
rigid abutment with such force as to result in an inju 
rious shock. I therefore provide a yielding stop to re 
ceive its impact, for which purpose I employ a small 
air dash-pot, 144, with a spring-seated plunger T45, the 
(end of which projects into the path of some part of the 
type-wheel carriage and resists its return movement 
gradually. As the spring is somewhat compressed by 
the impact of the carriage it continues to exert a light. 
pressure upon the latter, thus facilitating the starting 
of the carriage on its forward travel. 

The mechanism for causing an impression, to be made 
on the printing Stiface.-The platen, indicated by 22, 
consists of a bar supported by arms 124 on a transverse 
rock shaft 125, arranged adjacent to the type-wheel as 
shown. To rock the shaft and throw the platen and 
interposed paper l?(3 against the type-wheel an operat 
ing arm 127 is provided on the shaft, to which is con 
nected a link 12S, (Fig. 5), normally drawn upward 
by a spring 29. The link 128 is also connected to a 
lever 30, (Fig. 2), pivoted at 131 and bearing at 32 
on a calm 133 on the main power-shaft 3. As the latter 
rotates it will permit the spring l?9 to throw the platen 
forward, carrying the paper with a quick blow against 
the type-wheel and causing the same to receive an in 

This operation occurs once in every revo pression. 
A character would therefore be lution of the shaft, 3. 

printed, and it would be impossible to cause the car 
riage to shift so as to leave a blank space, as between 
words, but blank spaces are provided for by leaving 
one of the type-spaces blank on the type-wheel, so 
that when a space is needed in the printing the operator 
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| first brings the type wheel to present the blank the 
printing wheel, whereupon the plate) to v is forwar 
as before but the paper does not strike a tyle. A 
spring guard 134 having a suitable opening in regis (r 
With the printing position is provided ()) { i \, . 
wheel carrier, to permit only the impression i? iii. 
proper character to be made on the paper. 

The mechanism for feeding the paper to prese; site 
cessive lines to the platen. The paper, 2.(3, is wild 
in a continuous strip on a reel 20, suitably suppertil 
by the side plates II, from which it, passes under a P 
tary guicle 12), thence between the plate 22 : 
guard 134 and over a feeding roller 23, being hill i, 
frictional engagement, with the latter by pressures reli 
ei's l;35. The pressure rollers are carried in live 
arms 136 as shown in Fig. I, to perhit their lig with 
drawn from the feed roller for ready insertion of ill 
Da Cl'. 
The paper should of course be led only after a line 

llas becil completed, and provision is her for 4: . . . 
for effecting the feed automatically when yr it. :- 
riage is returned to its starting position at the left (; ; ; 
imachine. The transverse ever 103, which, 
described, controls the return of the carriage, is liv 
oted at its left end to a link 137, (iigs. 3 and 5. Ali'i 
latter is connected to an arm 3S loosely not 
the feed roller shaft, 139. The ar) carries a pawl - ). 
which engages a ratchet Jill rigidly nou) is cl on the 
same shaft. It will now be seen that, when the right 
end of the lever 103 is locked in the manner expl; it 

as )(i), 

above, the lever 103, with the locked end as a flirtin, 
will lift, the link 137 and retract, the pawl II () ( \e 
tooth on the ratchet, 141. As the call ()-4 rifles ; r. 
ther it permits the spring 142 to draw town be liver 
103 and link 137, advancing the pawl and rottig 
feed roller 23 and paper 126. A locking };} \! ||: 
prevents the roller from being rotated by the easion 
of the paper produced by the novel (int of the l; . . . 

lifechanism for throwing the second character of ?il 
Selected pair into the printing position.- : \, X 
plained above that by the operation of the est: it ill. 
mechanism the type-wheel is rotated by steps of : 
(uarter of a revolution, so that y this tells line, 
one half of the characters only can be brougli, it lic 
printing position. But in order to print frin any lar 
acter adjacent to that, which has been rought, it ill 
printing position by the escapement. I have privil 
the following means. At the right of the inst 'tint 1. 
und in the second transmitting circuit is ilgi), i? 3. 
operating an armature I-17, which is collic ('i (i \ 
means of a rigid arm I-48 with a horizonial sliding rel 
149, the free end of which extends through all city 
in the side plate I and remains normally (low ; it 
the path of an arm of a pivoted beli crank (i \' (r. 5). 
To the end of the vertical arm of this lever is is 
a pawl 151, the forward end of which plays it we (1) : 
fixed stop 152 and a ratchet wheel lis3 oil ill ki?s 
edge shaft II. The rear end of the pawl 51 is is vitri 
and bears against a fixed stop 154, so that the cle', 'ssi. 1) 
of the horizontal arm of lever 132 rings the : \| | 
into engagement, with the latchel 53 and in: ris : 
movement of limited extent, theret (). This () () is 
is imparted to the escape) ent shaft. If a is i? stic 
extent, and direction as to turn the sail sh; F : 
through it, the type-wheel backward the spact of 
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letter. When, therefore, a character is to be printed carries a pin 163, that forces the latch 159 over into 
which cannot be brought to the printing position by 
the escapement, the proper number of impulses are 
sent over the first line to bring the character which pre 
cedes that desired into printing position, and a current 
is then sent over the second line in the same direction 
as the last preceding impulse on that line and of such 
duration as to operate the neutral magnet 146. This 
operates to withdraw the end of rod 149 from under the 
lever 150, whereupon the latter is drawn down by a 
Spring 155, and the type-wheel is turned back to bring 
the desired letter into position to be printed. A lever 
156, operated by a cam on the main driving shaft is 
connected with the bell-crank lever 150 by means of a 
link list, and by the rotation of the said shaft is caused 
to force up the horizontal arm of lever 150 which is pre 
vented from again descending by the interposition of 
the rod 149. The same operation disengages the pawl 
151 from the ratchet 153. 
The impulse which operates the neutral magnet 146 

is always in the same direction as the impulse which 
last energized the magnet 63; otherwise, (the two being 
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in series), the latter would be operated after it had 
been energized to bring the proper row to the printing 
position, and the type-wheel would be raised another 
step. In the apparatus illustrated the impulse to op 
erate the neutral magnet 146 may be a distinct impulse 
or merely a sufficient prolongation (which may be very 
slight) of that which last energized magnet 63. In 
other words, if after the magnet 63 has been operated, 
when necessary, to set the type-wheel vertically, no 
more current be sent over its circuit, the first of the 
selected pair of characters will print; but if current be 
sent of sufficient duration, the typewheel will be moved 
back and the second character will print. The opera 
tion of the magnet 46 does not depend upon an in 
crease of current, in the proper meaning of the term in 
this art, nor, except occasionally, upon an actual pro 
longation of a final impulse; but rather upon the con 
dition of “current or no current’’ in this circuit. This 
feature I believe to be novel, and I consider it a very 
important part of my invention. 

The unison mechanism.--This device is automatic, 
and operates at the end of each line whatever its length, 
to bring the type-wheels to unison. The following are 
the instrumentalities which I have devised for this 
purpose. On one of the two escapement wheels as 20 
every alternate tooth is of double width. Normally 
the tongue 21 plays between the eight narrow teeth of 
wheel 20 and the eight teeth of wheel l9, and as each 
movement of the tongue produces one quarter of a turn 
of the type-wheel, it follows that if the escapement 
wheels be shifted so that the wide teeth of wheel 20 are 
interposed into the path of the tongue 21, the type 
wheel will turn to unison, since the movement of the 
wheel 20 through one fourth of a revolution corresponds 
to a complete revolution of the type-wheel. To shift 
the escapement wheels, I employ a bell-crank lever 
158, the upper end of which travels in a slot in the 
sleeve 160 carrying the escapement. The lever 158 is 
pivoted to a stationary part of the frame of the instru 
ment. On lever 34 which winds the escapement spring 
18, there is pivoted a latch 159 which is normally held 
by a spring 161 out of engagement with the lever 158, 
but a lever 162 pivoted to the frame is provided which 

engagement with the end of lever 158, when the latter 
is drawn down by the lever 34. Whenever the lever 
162 is operated therefore, the escapements will be 
shifted and the type wheel set to unison. Any part of 
the mechanism that is properly moved during the re 
turn of the type-wheel carriage may be utilized to tilt 
the lever 62, but for this purpose I employ the pawl 
releasing lever 99, Fig. 5. From the above it will be 
seen that the type-wheels will be brought to unison at 
the completion of each line or on the return of the car 
riage from any point in a line. 

The mechanism for releasing the driving shaft.-A detail 
of this mechanism is shown in Fig. 9. From the main 
shaft project two arms 164, between which plays a 
tongue 165, mounted so as to turn freely about the shaft. 
Pieces of leather or fiber 166 are secured to opposite 
sides of said tongue to form cushions, and a spiral spring 
167 is connected to the tongue tending to pull it in the 
direction of rotation of the shaft. 
To a plate 168 mounted on the base of the instru 

ment, there is pivoted a vertical arm 169, with two bey 
eled bearing surfaces at its free end. Normally the arm 
is held in a position in which the end of the tongue 165 
engages therewith and locks the main shaft against rota 
tion, but when the magnet 170 is energized by the final 
impulse sent for setting the type-wheel, a bar 171 slid 
ing in guides on the plate 168 is forced forward by the 
armature lever 171. This bar carries a latch 72 that 
engages with the end of bell-crank lever 173 pivoted 
to plate 168 in such position that the end of its horizon 
tal arm engages with the arm 169. By this forward 
movement of the bar 171, the bell-crank lever 173 is 
turned sufficiently against the tension of a spring 174 to 
allow the arm 169 to shift so that the end of tongue 165 
slips out of engagement there with. But as soon as suf 
ficient movement has been imparted to the lever 173, 
the latch 172, which is depressed by engagement with a 
stud 175, is disengaged from said lever, whereupon the 
end of the latter which carries an anti-friction roller, 
pressed forward the arm 169 into position to engage the 
tongue 165, and arrest the main shaft at the end of one 
complete revolution. 
With the above explanation of the construction and 

function of each of the several instrumentalities which 
make up my improved instrument, it is thought that 
their coöperation will be understood by any one possess 
ing a knowledge of such instruments. A very general 
statement of the manner of using or operating the in 
strument will therefore be sufficient. It is understood 
that the instrument requires two line or transmission 
circuits. Over the first, indicated by A, A, are sent the 
impulses that rotate the type-wheel and release the 
main shaft. The quick impulses for controlling the 
operation of the escapements do not affect the magnet 
170, as the latter is too sluggish, but the final or pro 
longed impulse of any series energizes this magnet and 
releases the main shaft. It will be further understood 
that all of the operations effected by the rotation of the 
main shaft will be properly timed by the proportions 
and adjustment of parts so that they will follow each 
other in the proper order. 
The currents sent over the second line, B, B, are all 

of short duration, sufficient only to effect the operation 
of the escapement 61, with the exception of the im 
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pulse which is to turn the type wheel back. One step. 
It will be observed that to a large extent the functions 
of the two circuits are so independent that both may be 
transmitting at the same time. For example, while the 
?pe-wheel is being turned by one circuit to bring a Cer 

tain character into alinement with the printing posi 
tion, the other circuit may be conveying the inpulses 
necessary for raising the type-wheel to present ally 
given row of characters to such position. It will be 
further understood that while all of the necessary Cur 
rents might be transmitted by simple keys under the 
control of an operator, in practice they are sent by a 
transmitter, which is as far as possible automatic in its 
action and which sends the proper combination of ilm 
pulses by the mere depression of keys in a key-board. 
As the special means which I have devised for trans 
Initting these impulses forms no necessary part of lny 
present invention, however, I have not shown or cle 
scribed the same in detail. 

Having now described my invention, what, I claim is: 
1. In a printing telegraph receiver, the colmination (, 

two indepention inc circuits, a tyle wheel having all ill 
1'ality of circular rows of characters there on, electro 
ninetic means in one of the independent circuits fol' (l- 
justing the tyc will (cl ste) by step in line with its : Nis. 
and (lectionagletic in eans in the second indiecincient cil 
cit for simultaneously lotating the type whool alolli its 
xis, as set fo'th. 

2. In a printing telegraph receiver, the combination with 
two circuits, of a ty)(-wheel having a billiality of cil'Clll:1 
'w's of characters thcreon, means fol' cljusting the VDe 
will in line will its axis to bring a desired l'OW to thic 
pl’inting losition, a click-acting laghet in on of the Cit"- 
cuits fol' controlling said adjusting incans, clewices fo' l'O- 
tating the type wheel step-by-step througll spaces corre 
sponding to two cli: l'acters, a magnet in the second cil Clit 
f)1 controlling said rotating devices, mechanism fol' (lilil 
ing the typo-wheel a limited extent from any position to 
which it mily be l) rought by the said rotating devices, illn(l 
a slow-acting lunagnet in the first, cil'cuit fol' colt l'olling 
slid chanism, as set fol'till. 

:3. In a rinting telegraph receivel, the conlination. With 
: traveling type wheel carriage, a type wheel till Cleon and 
capable of rotation about a cental axis and of victical 
adjustment in line with its axis, of an escapement mech 
anism il goal with the type wheel shaft and adapted to 
"Oti to the sance, a socillo (sclement (clanislim O))(l'al 
tively connected with the type wheel to a dilist tille sillme 
step by stop in line with its axis, and independent electro 
llances in independlelt circuits fol' actuating the los)(C- 
five escapement sla?ts, as set forth. 

4. In a printing telograph lective', the combination with 
vo (il'cliis, of a two-wlhool, means for slhifting the typc 
wheel in line with its axis, a magnet in one of the cil (liits 
for controlling said shifting means, anechanism uncle1 the 
confl'ol of Cic secoid circuit for rotating the ty)(-Willel 
ste-lyasto), devices for turning the type-wheel a half-ste) 
frn any position to which it may be brought by the said 
l'oiating no chanism, and a slow-acting lagn( t in the fil's 
(ii' (lit for controlling said devices, as set fortll. 

5. In a printing telegraph receiver, the collllination with 
two circuits. : ty) - w lice and means lindel' the control of 

( iculic for lotting the sanne, of incans under ille con 
t" of the othel circuit for adjusting the type-wheel in 
line with its axis, and neans cont1'olted ly, I'Olonged in 
uses of current in the last Facilitioned circuit for turn 

ing the type- who () lackward a limited (Nterat, as set 
fort. 

(, in ; ) inting telegal receiver the comination with 
the ty)(-wheel of two (scalpennent in ecllanisms lindel' the 
control of independent circuits, one adapted to 'Otate and 
t( otii to weltically adjust the said type wheel ste) by 
stol), the said esca (iment mechanism also being call alle of 
simultaneous obelation, a constantly driven powl sl:lft, a 
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m(chanism th('efo' liner illo control () is 
circuit that effects the 'Otation of tit (A-\! t , ill it 
printing and feeding mechanisi) 01)('a ('d ly' th' i' 
tion of said slat, is set f(th. 

In a two circuit ) lining to gl:ll 1' ('civ' i' ti) ( ( !).- 
bination with a type-wheel and an escape ille)) { }} (linist) 
undel' to contlo of one circut it for 1') : ill til s: Ill'. 
an escaleinent meclhanism under the conti'l (it in st' ('til 
circuit for weig: y :(listing the ty-wit ('i, thi? 'lls f : 
in): I'til a lackwai )))) vein (it () i? liill it ('i ( xi ( ; ; ; (iii 
type-wheel, and a magnet in said second (ii ("tit ('ill' (). 
losponding to l'Olonged illlllls: (if (! I'll ():ly. 
controlling the octation of saic Int: Ils, as sti () 'ill. 

S. In a page-printing telegraph receive1, 1 c 1) lilili i ) 
will ill type-wiec, escapement mechanism foi' i' it ill ill.' 
s:(, alld ln(;ls fol' shifting till ty)(-Will ( t 
lago from an initial position, of mechanislin f ' ' (li'i) ill 
the type-wheel to its initial position frial any ) it ill its 
ints of travel, and all to):l fic li Iliso)) in clii ) is l ; (; ) l ('t 

logilt into (clation Wienev ( ' lic slic l'Olli II it 
(callism is actuated, as St. Ol'tin. 
!). In a two circuit page printing telegal) h 1' ('tivel' ill 

comination with the type-wheel, a click : (:tills (st: : - 
ment nl:gnet in one circuit, and a slow : 'til lig). ill 
lis other circuit, and n(ins for t, lilills tlit ty) -W'll ' ' ( ) 
ling any given chill'acter the 'coln int() : i) { }}) (fl. Wit ll 
the printing position, controlled by the action () i? silic \\ 
magnets, a slow acting magnet in the list ('ill'; lit, ill ill 
and feed inclhanisms controlled lie I'lly, in it li(R. : : jils 
magnet in the second circuit, and in calls for Vi'i itally ill 
justing the type-wheel and restoring till (' 
initial position controlled by said magnet, ills set f : ). 

(). In a printi telegrill). 1rectivl, ti) ( : 1) ill:l till 
with a longitudinally moval)ic ty)C wheel ll: 'ill' (ii'(t): I' 
rows of characters thereon, of means for act li:iiing tile 
same, an escapement for coltl'Ollills, ti) ( ; (; lilill ill'; is 
( lyroduce a step-by-s(e)) movement of the ty) whi'i it 
ring a desired row of character's to the oil in ) si 
ion, an electromagnet fol' controlli1}g till ( (SC:li) ( ) () , lll it 
ultilatic means for etlil'lling the ty) (wl (l t ( ) its it it i: 
position after a chalactor has local Dilt (d. is sitt fiti. 

11. In a printing telegraph receiver the collili): it 1) 
with a type-wheel of means fol' imparting th|'' () : 1 - 
y-stop movement of lotation, means fol' imp: 'til thirt.) 
step-by-step movement in line with its axis and ill (lit. 

pendent simultaneously operating (scalent 1 s fol' 
trolling the operation of said inae:ns 'sectively. ls S't 
oth. 
12. In a printing telegraph l'eceiver the Colnbill: iOll 

with a type-wheel, of means for in):litill till '1' (; ; still 
y-step movement of rotation, incalls for ilma l'ting the '''t 

a step-ly-step movement in ille with its axis, ill l i})(l- 
bondent line magnets in indicholo): l'all Shlissil ('il'? its 
or controlling the said incans l'es (ectively. 
13. In a printing telegral receive', the ('tillbilliol 

with a traveling type-wheel carriage, a tyle-wheel i (1'' () 
capable of rotation on a cential axis, ind ill (scil it'll kilt 
sl:ft in gea 1" with the type-wheel, f : 1s ( ' ' () : till 
fic sluff, a yielding connection let St S: il ); S : ) (l 
said shaft, leans for wetically (lill stills () ( S) {-\\{ }, 
ind me:ns for justifying the ty}(-xyll al ill A l'il it is 
}osition, as set fol' (). 

1-4. In a printilng telegal)ll 
with : traveling type-wheel callinge all ( : 
1 liceon, of : Wolm Ol' sciew oln which silic 
oosey noulted, means fol' ' ) filting said W lini, () (; 1st 
the calliage to travel, means fol' l'ev ("sil t w () I'll 
s: circvy to return the yo-wheet calliage, it ( i (i(t) it 
lite-imagnets in independent l'unstlissil ('i' ('llis ( ) - 
tolling said actitiating and said releasing ill ills, its S(t 
iOl'th. 

: it 

lil (S& 

Sill is 

- 

('lili; it ill 
ty vy 

(': 'is is 

15. In a printing telegrapl receive', the collillat it: 
with a traveling type-wheel (a 'riage ind a ty) - \\ 1 '') 
clei), ()f : w () () sclew oln which saic ('ali'i: ; is 

liosely in Clinted, a sling normally : ct lilting ( , lll) 
it the 1'(yersed (ii' (ci)l, holls fol' i' (l: (i) t) \; (ii) it' 
S('1'ew against tile tension of Clo S) i! t} (yi (" ! 
calli:sic, ne:ns to releasing Siol l'Ottiv ( ))): 1):, ; ) (l 
independent line-magnets in independent ti'llisi) is sity (i- 
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culits controlling said rotative and said releasing means, 
as set fourth. 

16. The combination with a traveling type-wheel car 
liage, a Wol'Inn Ol' screw on which said carriage is loosely 
mounted, and spring devices normally actuating the Worm 
in the reversed direction, of means for locking said spling 
devices, necinanism for actuating the locking means to 
l'Otate the worm against the spring devices to advance the 
calliage, aneans for lele; sing the locking means, and in 
dependent line-lmagnets in independent transmission ci 
cuits controlling said actuating and said releasing means, 
ls set forth. 

17. In a printing telegraph receive', the combination 
with a type-wheel capable of vertical movement on a cen 
tial shaft, a rotatable shaft for effecting such movement, 
ind a spring no1 mally rotating the shaft to raise the type 
Wheel, of means foll leversely rotating the shaft against 
the tension of the spring to lower the type-wheel, as set 
forth. 

7 

18. In a printing telegraph receiver, the combination 
with the type-wheel and means for rotating the same, of 
an escapement controlling said means, and means for per 
mitting an abnormal release of said escapennent to bring 
the type-wheel into unison thelewith, dependent for opera 
tion upon the movement of the mechanism fo1 returning 
the type-wheel to its initial position from any point in its 
line of travel, as set folth. 

1). In a plinting telegraph receiver, the combination 
with a type-wheel, means for adjusting the same, and a 
circuit for controlling said means, of mechanism for in 
parting a backward movement of limited extent to the 
type-wireel, a second circuit, and a neutrall magnet in the 
second circuit to control said mechanism, as set forth. 

JOHN E. WIRIGIT, 

Witnesses: 
MI. LAWSON DYER, 
S. S. DUNEIAA. 
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