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a This invention relates to printing presses, more 
particularly to rotary web printing presses con 
sisting of a plurality of separately driven print 
ing units and folding units, and it has for an ob 

5 ject the provision of a simple, reliable and im 
proved means for maintaining the 'Several print 
ing units and folding units in exact synchronism 
with each other at all speeds from standstill to 
full speed while at the same time entirely elimi 

10 nating undesirable mechanical shafting or other 
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mechanical interconnections between the press 
units. 
The provision of satisfactory operation of this 

type of press at low threading speed is extremely 
difficult due to Wide variations in the torque re 
quirement, and a further object of this invention 
is the provision of improved means insuring uni 
form low threading speed operation of the several 
units irrespectively of changes in the torque re 
quirements of the press. 
In carrying the invention into effect in One form 

thereof, the Several units of a printing press are 
each driven by an individual driving means, for 
example an electric motor, supplied from a suit 
able Source and these units are synchronized 
With each other by means of a plurality of alter 
nating current motors each connected to One of 
the press units and having secondary windings 
Connected together, and means are provided for 
inSuring the connection of the primary winding 
of these alternating current synchronizing motors 
to a Source of alternating voltage prior to 
the energization of the driving means and also to 
insure deemergization of the driving means prior 
to disconnection of the synchronizing motors 
from the alternating current source. 
Uniform synchronous operation of the several 

press units at low threading speed irrespectively 
Cf changes in the torque requirements of the 
press is accomplished by means of a variable 
voltage generator for Supplying the unit driving 
motors together with an exciter having its arma 
ture connected to a field winding of the generator 
and provided with a series field winding trav 
ersed by the current exchanged between the gen 
erator and the driving motors. 

In a modified form uniform synchronous low 
threading speed of the several unitS is aSSured 
by means of an auxiliary generator connected to 
the secondary windings of the Synchronizing no 
tors, the frequency of the generated voltage of 
which auxiliary generator differs from the fre 
quency of the primary. Supply source by an 
amount proportional to the desired low threading 
Speed. 

(C. 101-220) 
The rapid synchronization of the impression 

cylinders of the several units in exact registry 
with each other and with the cutting element of 
the folding mechanism is made possible and 
greatly facilitated by the provision of mechanical 
connections between the synchronizing motors 
and their respectively associated preSS units hav 
ing ratios such that when markings on the cylin 
ders register with markings on the frame of the 
press, the same-polar relationship always obtains 
between the primary and Secondary Windings of 
all of the synchronizing motors. 

For a better and more complete understanding 
of this invention, reference should now be had to 
the following specification and to the accom 
panying drawings in which Fig. 1 is a front ele 
vation, partly broken away, of Several units of a 
modern unit type rotary web printing preSS; 
Fig. 2 is an end elevation of the press of Fig. 
1; Fig. 3 is a diagrammatical representation of 
two groups of press units in a press room; Fig. 4 is 
a diagrammatical representation of a System emi 
bodying the electrical Synchronizing means for 
the press units and the control therefor together 
with an embodiment of means providing Syn 
chronous and uniform operation of the several 
press units at low threading speed; Fig. 5 is a 
diagrammatical representation of proper ratioS of 
driving connections between the Synchronizing 
means and the press units Serving to illustrate a 
feature of this invention; Fig. 6 is a simple, dia 
grammatical representation of a modification of 
the system of Fig. 4; and Fig. 7 is a simple dia 
grammatical representation of a feature of the 
synchronizing system providing operation of the 
mechanism for speeding up an incoming roll in 
Synchronism with the printing and folding units 
of the press so that the peripheral speed of the 
incoming roll is equalized with the Speed of the 
web of an expiring roll of paper. 

Referring now to the drawings a plurality of 
printing units 10, 11 and 12, a folding mechanism 
unit 13 of a unit-type rotary Web printing press 
are mounted on and securely fastened to a steel 
deck 14 in alignment with each other as illus 
trated in Fig. 1. It will, of course, be understood 
that a modern unit-type printing press may and 
usually does comprise more than four units and 
this number of units is chosen merely for the pur 
pose of simplifying the drawings while adequately 
illustrating the invention. A typical and Satis 
factory arrangement of printing press units in a 
press room is illustrated in Fig. 3 in which six 
teen separate units, eight on either side of an aisle 
are provided. In this figure the printing units 
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2 
are conventionally represented by a plain oblong 
whilst the folding mechanism units are conven 
tionally represented by oblongs provided with sup 
erposed triangles. Thus, for example, the four 
units at the right hand side of the lower row may 
be taken to represent the units 10, 11 and 12 and 
the folding unit 13 of Fig. 1. 
The printing unit comprises a pair of plate 

cylinders and a pair of impression cylinders; for 
example, the two outside cylinders 15, 16 of unit 
10 are plate cylinders and the two inside cylinders 
17 and 18 are impression cylinders. The printing 
units 11, 12, etc. are in all respects similar to the 
printing unit 10. 
The folding unit 13 consists of the usual folding 

mechanism and is also provided with a cutter or 
knife for severing the webs into individual news 
paperS. Printed WebS are delivered from each 
of the printing units 10, 11 and 12 and led over 
rollerS or angle bars (not shown) mounted on 
the press super-structure 20 to the folding mech 
anism 13. It is clear that the folder 13 may re 
ceive WebS delivered in both directions from the 
press units arranged on either side of the folder. 
On the floor of the basement baneath the press 

decks are located the reel mechanisms 21, 22 and 
23 associated with the printing units 10, 11 and 12 
respectively. As shown, each of these reel mech 
anisms is fully loaded with three full reels of 
news-print; the mechanism 21, for example, be 
ing provided with reels 21a, 21b and 21c. The Web 
is led from one of the full reels, for example, the 
reel 21c up through an opening in the press deck 
14 to the printing unit 10 passing between the cyl 
inders 15 and 17 to be printed on one side and 
then between the cylinders 16 and 18 to be print 
ed on the reverse side and from thence to the fold 
ing mechanism 13. 
The several units of the press are separately 

driven by suitable driving means such for example 
as those represented by the electric motorS 24, 25, 
26 and 27 to the drive shafts of which the units 
10, 11, 12 and 13 are respectively connected by 
suitable driving connections such as represented 
by the drive chain. 28. As illustrated in FigS. 1 
and 2, these driving motors are secured to the 
lower side of the press deck 14. It will be ob 
served that a single element of the printing unit, 
for example the impression cylinder 17 is driven 
by the chain 28 and that the remaining elements 
of the unit are mechanically geared together as 
illustrated. 
In Fig. 4, the driving motors 25 and 27 for the 

printing unit 11 and the folding unit 13 respec 
tively are illustrated as direct current motors 
respectively provided with separately excited field 
windings 30 and 31. Only the motors 25 and 27 
are shown in this figure because a showing of the 
remaining unit drive motors together with the 
necessary control circuits would render the draw 
ings entirely too complicated. The armature 
members of the motors 25 and 27 are supplied with 
direct current from any suitable Source Such for 
example as that represented in the drawings by 
the direct current generator 32 to the armacure 
member of Which the direct current Supply buses 
33 are connected as by means of conductors 34 and 
line contactor 35 and to which supply buses 33 the 
armature members of the driving motors 25, 27 
are connected by suitable electrical connections. 
For example, the armature member of motor 25 
is connected to the supply source buses 33 by 
means of conductors 36, 37, lower pair of contacts 
of electromagnetic switching device 38 and con 
ductors 40. The armature mamber of the driv 
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ing motor 27 is connected to the supply buses by 
similar connections and by a similar electromag 
netic Switching device 41. The exciting current 
is Supplied to the field windings 30 and 31 of the 
unit driving motors from a suitable source of di 
rect current Such for example as that repre 
Sented by the exciter 42, the armature member of 
which is connected by means of conductors 43 to 
the excitation buses 44 to which in turn the field 
windings 30 and 31 are respectively connected 
by connections 45 and 46 and by upper pairs of 
contacts of contactors 38 and 41. - 
As shown, the supply generator 32 is driven by 

Suitable driving means illustrated as an alternat 
ing current motor 47 which in turn is supplied 
with electrical energy from any suitable source 
such for example as that represented by the three 
supply lines 48 to which the terminals of the motor 
47 are arranged to be connected by closing the 
switch 50. Preferably, the generator 32 is driven 
at a speed which is substantially constant and for 
this reason the alternating current motor 47 is 
illustrated as a synchronous motor; its direct cur 
rent field winding being supplied with direct cur 
rent from the exciter 42 to the terminals of which 
the direct current field winding (not shown) is 
connected by means of slip rings 47a and con 
ductors 5. 
In order that the printed pages on the web 

delivered from the printing units 10, 1 and 12 
shall be in proper register with each other and 
severed in proper register with respect to the top 
and bottom margins thereof by the knife of the 
folding mechanism 13, it is essential that the 
units 10, 11, 12, and 13 shall be arranged in proper 
initial register and subsequently maintained in 
exact synchronism with each other at all Speeds 
from standstill to full running Speed. For the 
purpose of maintaining these units in exact Syn 
chronism and at the same time eliminating all 
mechanical shafting or other mechanical inter 
connections between the several press units elec 
trical synchronizing means are provided for elec 
trically interconnecting the several units. Syn 
chronizing means are illustrated as comprising a 
plurality of asynchronous alternating current 
motors 53, 54, etc. each having its rotor member 
connected to the drive shaft of one of the unit 
driving motors 25, 27, etc. As shown in Figs. 1 
and 2 of the drawings, the driving motor and the 
synchronizing motor for each press unit is itself 
constructed as a finitary structure. For example, 
the driving motor 25 and the synchronizing motor 
53 both have their rotor members mounted on the 
Sane shaft and their stator windings are mounted 
on the same structural base. The secondary 
windings (not shown) of the Synchronizing mo 
tors 53, 54, etc., are connected to synchronizing 
buses represented by the three conductors 55. 
The terminals of the secondary windings of the 
synchronizing motors 53, 54 are brought out to 
slip rings 53a and 54a respectively which in turn 
are connected to the synchronizing buses 55 by 
means of suitable electromagnetic switching de 
vices 56 and 57 when the latter are operated to 
their closed position. Each of the remaining 
press units of the lower group of units of Fig. 3 
is similarly provided with a synchronizing motor 
mechanically connected to the shaft of its drive 
motor and electromagnetic switching devices Sin 
ilar to 56 and 57 are likewise provided for con 
necting their secondary windings to the Synchro 
nizing buses 55. Alternating voltage of any suit 
able commercial frequency is supplied to the pri 
mary windings of the synchronizing motors 53, 
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54 which in turn are connected by means of con 
ductors 60 and reactance devices 61 to the Source 
of alternating voltage 48. Suitable electromag 
netic Switching devices 62 and 63 serve when op 
erated to the closed position to connect the pri 
mary Windings of the Synchronizing motors 53, 54 
to the Supply buses 58 so that the direction of 
rotation of the rotating magnetic field of the 
primary windings of these motors is opposite to 
the direction of rotation in which the rotor men 
bers are driven by the driving motors 25, 27. 

Synchronization of the Several press units at 
all Speeds from standstill to full running Speed 
is produced as follows: 
When the primary windings of the respective 

Synchronizing motors 53, 54, etc. are simultane 
ously energized from a common source of poly 
phase alternating current, the rotor members of 
these synchronizing motors will assume a posi 
tion in which the circulating current in the sec 
Ondary windings and in the Synchronizing buses 
55 is a minimum and the Synchronizing motors 
are said to be in step or "inphase'. These rotor 
members of the synchronizing motor will main 
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tain their co-synchronous relation as long as 
their primary windings remain energized and 
their secondary windings remain connected to 
the Synchronizing buses and will develop a differ 
ential torque of rotation approximately equiva 
lent to the “break-down' or “pull-out' torque of 
a normal induction motor. The synchronizing 
motors of such a System do not thus develop a 
driving torque and will, therefore, remain at 
standstill unless driven by some external means. 
When so driven, however, all elements will be 
rotated in Synchronism, Such a system, there 
fore, when applied to individual press units pro 
vides a synchronous tie-in medium at standstill 
and due to the fact that the primary Windings 
are energized so that the rotating magnetic fields 
rotate in a direction opposite to the mechanical 
rotation of the rotors thereby producing increas 
ing frequency of the voltage induced in the sec 
ondary windings with increasing speed of rotation 
of the rotors, a synchronous tie-in is provided at 
all running speeds. Any unbalancing in the 
power requirement for the different press units is 
equalized by the induction generator and motor 
action of the tie-in elements themselves and is 
evidenced by a flow of energy to or from the 
secondary windings of the tie-in motors. 
The several units of the upper group of print 

ing press units of Fig. 3 are likewise Separately 
driven by a plurality of driving motors similar to 
the driving motors 25, 27 etc. for the units of 
the lower group. These driving motors for the 
upper group of units are connected to suitable 
supply buses 64 which in turn are connected by 
means of conductors 65 to a suitable Separate 
generator (not shown) similar to the generator 
32. The separate generator for supplying the 
driving motors of the upper group of units is for 
the purpose of providing maximum flexibility of 
control. Thus, the speed of one group of units 
may be increased or decreased without in the least 
affecting the operation of the others. The up 
per groups of press units of Fig. 3 are also pro 
vided with Synchronizing motors in all respects 
similar to the Synchronizing motors 53, 54. The 
secondary windings of these synchronizing mo 
tors are respectively connected by means of con 
nections 66 to Synchronizing buses 68 and their 
primary windings are supplied with alternating 
voltage from supply buses 70 Supplied from a 
suitable source and to which the primary wind 

3 
ings are connected by means of conductors 71. 
It will thus be seen that Synchronizing buses 68 
for the upper group of units correspond to the 
Synchronizing buses 55 for the lower group and 
that similarly the primary Supply buses 70 for 
the upper group of units correspond to the Sup 
ply buses 58 for the lower group, whilst the Supply 
buses 64 for the driving motors of the upper group 
of units correspond to the driving motor supply 
buses 33 for the lower group. 
In order to increase the flexibility of operation 

and to provide operation of one of the lower group 
of units of Fig. 3 with the upper group of units or 
vice versa, suitable switching devices are provided 
for connecting the driving motors 25, 27, etc. and 
the primary and secondary windings of the Syn 
chronizing motors 53, 54, etc. With the buses 64, 
71, and 66 respectively of the upper group of 
units. To this end a suitable electromagnetic 
switching device 72 serves to connect the arma 
ture members and field windings of driving motor 
25 to the armature supply buses 64 and the ex 
citation buses 73 whilst electromagnetic switch 
ing devices 74 and 75 serve when operated to 
their closed position to connect the secondary 
windings of the synchronizing motor 53 to the 
synchronizing buses 68 and the primary windings 
of the synchronizing motor 53 to the Supply buses 
70. Similarly the electromagnetic switching de 
vice 76 serves to connect the armature terminals 
and field windings of the driving motor 27 to the 
buses 64 and 73 respectively whilst electromag 
netic switching devices 77 and 78 serve to connect 
the secondary and primary Windings of the Syn 
chronizing motor 54 to the buses 68 and 70 respec 
tively. Similar Switching devices are provided for 
connecting the driving and synchronizing motors 
of each of the remaining units of the lower group 
of press unts of Fig. 3 to the group of electrical 
buses associated with the upper group of units. 
Selector Switches 80 and 81 serve when operated 
to their right hand position to energize the switch 
ing devices 38, 62, and 56 and 41, 57 and 63, to 
connect the driving motors 25, 27 etc. and their 
synchronizing motors 53, 54, etc. to the lower 
group of buses and these same Synchronizing 
switches 80 and 81 when operated to their left 
hand position serve to energize the SWitching de 
vices 72, 74 and 75 and 76, 77 and 78 to connect 
the driving and synchronizing motors to the up 
per group of buses. In the central or neutral pO 
sition in which these selector switches are illus 
trated in the drawings the operating coils of all of 
the electromagnetic SWitches controlled thereby 
are deemergized and all of the electromagnetic 
switching devices are in the open positions in 
which they are illustrated. 
The primary and Second windings of the Syn 

chronizing notors may be Wound for any desired 
number of pairs of poles. As diagrammatically 
illustrated in Fig. 5 these motors may be wound 
for five, four, three, or two pairs of poles. It will 
be clear that if corresponding type cylinders of 
adjoining piess units are to be Synchronized in 
proper registry with each other it is necessary 
that the same polar relationship obtain between 
the primary and secondary windings of all the 
Synchronizing motors When markingS on the 
type cylinders are in registry with registration 
markings on the frame of the press. If odd, or 
fractional mechanical connection ratios are en 
ployed betWaen the Synchronizing motors and the 
press units to which they are respectively con 
nected, it is very difficult to obtain this coinci 
dence of polarity relationship of the primary and 
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4. 
secondary windings and the synchronizing motors 
when the cylinder markings are in proper register, 
and may require that the press cylinders and the 
driving and synchronizing motors be turned over 
by hand a great number of times before the proper 
relationship is obtained. In order to facilitate 
the selection and registration of printing press 
units involving the use of polar wound synchro 
nizing motors for maintaining the co-Synchro 
nous relationship of the printing cylinders, a drive 
ratio between the Synchronizing motors and their 
respectively connected press units is selected 
such that the same polar relationship obtains be 
tween the primary and secondary windings of all 
the Synchronizing motors when the markings On 
the printing cylinders register with registration 
markings on the press frame. This relation is es 
tablished when the mechanical ratio of connec 
tions is a whole number, or a fraction Such that 
the denominator thereof is equal to the number of 
pairs of poles of the synchronizing motors. For 
example, in a typical installation, the Synchroniz 
ing motors may be Wound for ten poles as indi 
cated at the left hand of Fig. 5. In this case the 
driving connections may have any integral ratio 
such as 1, 2, 3, etc. or any fractional ratio Such 
as 4, 24 * * * 6/5 etc. in which the denominator 
is 5, i. e., the number of pairs of poles. Similarly, 
if the Synchronizing motors are wound for four 
poles as indicated at the right hand of Fig. 5 the 
driving connections may have any integral ratio 
or fractional ratio in which the denominator is 
equal to the number of pairs of poles such as Az, 
3/2, 5/2, etc. 
For the purpose of controlling the operating 

speed of the press driving motors suitable speed 
controlling means 82 is provided for controlling 
the voltage supplied to the driving motors by the 
generator 32. This rheostat comprises a resist 
ance element 83 connected in circuit, with the field 
winding 84 of the supply generator, together with 
a movable contact arm 85 for varying the amount 
of the resistance 83 in circuit. This movable 
contact arm 85 is driven by a pilot motor 86 pro 
vided with a split field Winding 86a and 86b for 
controlling the direction of rotation of the motor 
86. A suitable electromagnetic switching device 
87, when operated to its closed position, serves to 
energize the Split field Winding 86b and to effect 
rotation of the motor 86 in a direction such that 
the arm 85 is moved to decrease the amount of 
the resistance 83 in circuit with the field winding 
of the generator, Whilst a similar electromagnetic 
Switching device 88, when operated to its closed 
position, serves to energize the split field winding 
86a and to effect rotation of the motor 86 in a 
direction to decrease the amount of the resistance 
83 in circuit. 

Suitable manually operated Switches 90 and 91 
indicated by the legends 'fast' and 'slow' re 
Spectively control the operation of the electro 
magnetic switching devices 87 and 88 respectively. 
Although these manually operated switching de 
vices 90 and 91 may be any suitable type, they are 
preferably of the push-button type. 
Operation of the press units at low threading 

. Speeds is effected by means of an electromagnetic 
Switching device 92 under the control of a man 
ually operable push-button switch 93. The relay 
device 92 when operated to its closed position con 
trols the operation of the contactor 94 by means of 
which the reactance devices 61 are short-circuited 
and full synchronizing voltage applied to the pri 
mary windings of the Synchronizing motorS. 
The line switch 35 serves to connect the armature 
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member of the generator 32 to the press driving 
motors and means in the form of an interlock on 
the contactor 94 in circuit with the Operating coil 
of line switch 35 insures the energization of the 
Synchronizing motors prior to the energization of 
the driving motors whilst means illustrated in the 
form of a time delay device 96 controlling the op 
erating winding of the contactor 94 serves to in 
Sure deenergization of the driving motor prior to 
deenergization of the Synchronizing means. 

In order to provide the necessary starting 
torque for the driving motors, resistances 97 and 
98 normally in circuit with the field windings 
30, and 31 of the driving motors are short-cir 
cuited by means 100 and 101 from the movable 
contact arm 85 of the speed controlling rheostat 
82 is in the low speed position. This exclusion 
Of the resistances 98 and 97 from the field cir 
cuits of the driving motors increases the excita 
tion of the motors and correspondingly increases 
the torque which they develop. 
Uniform operation of the several press units de 

spite variations in the torque requirements of 
the press is provided in the form of an auxiliary 
regulating dynamo electric machine 102 having 
its armature member connected in circuit With 
an auxiliary or regulating field winding 103 of 
the supply generator 32. The auxiliary exciter 
102 is provided with a separately excited field 
winding 104 supplied from the excitation buses 
44 with an adjustable resistance 104a included 
in circuit and is further provided with a series 
field winding 105 connected in Series relationship 
between the armature of the generator 32 and 
the driving motors so as to be traversed by the 
current exchanged between the generator and 
the driving motors. It is well known that when 
a printing press is operating at low threading 
speed, the torque requirements vary widely from 
instant to instant and these variations in the 
torque tend to effect abrupt changes in the speed 
of the press often resulting in breaking the web. 
The variation in the threading speed of the driv 
ing motor in response to variations in the torque 
requirements of the press are prevented by the 
auxiliary dynamo-electric machine in the follow 
ing manner: . 

If the torque requirement of the press tends to 
increase, the speed of the driving motors tends to 
decrease and thus to cause a greater amount of 
Current to flow in the armatures of the driving 
motors. This increased armature current flowing 
through the series field winding 105 of the ex 
citer 102 increases the voltage of the exciter and 
correspondingly increases the amount of current 
flowing in the auxiliary field winding 103 of the 
generator 32. The field winding, 103 is wound to 
act cumulatively with the main field winding 
84 so that the increase in the exciter voltage ef 
fects an increase in the generated voltage of the 
generator 32, thereby increasing the speed of the 
driving motors to the former value. In a similar 
fashion if the torque requirement of the press 
decreases, the speed of the driving motors tends 
to increase and thus to reduce the amount of 
current flowing in the armatures of the driving 
motors. This reduction in the current taken by 
the driving motor effects a corresponding reduc 
tion in the excitation due to the series field wind 
ing 105 of the exciter 102 and consequently effects 
a corresponding reduction in the excitation and 
generated voltage of the generator 32, as a re 
sult of which the speeds of the driving motors 
are decreased to their former values. Thus C 
will be seen that the auxiliary exciter 102 acts as 
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ation of the press units at low threading speed. 
Suitable Switching device 106 under the control 
of the movable contact 85 of the rheostat 82 
Serves to short-circuit the field winding 105 of the 
auxiliary machine 102 and thereby to render the 
latter ineffective when the arm 85 is moved from 
its low speed position to a high speed position. 
With the above understanding of the apparatus 

and connections, the operation of the system will 
readily be understood from the detailed descrip 
tion which follows: 
The cylinders of press units 10, 11, 12, etc. 

are first barred over until registration marks on 
these cylinders coincide with registration marks 
On the frame. The operation of the selector 
switches 80, 81, etc. to the right hand position 
Serves to connect the primary windings of Syn 
chonizing motors 53, 54, to supply buses 58, the 
Secondary windings of these synchronizing mo 
tors to each other through the synchronizing 
buses 55 and also to connect the armatures of driv 
ing motors 25 and 27 to supply buses 33 and their 
respective field windings to the excitation buses 
44, and are next synchronized with each other 
by closing the switch 50 to apply polyphase power 
from the Source 48 through the reactance devices 
61 to the Synchronizing motor supply buses 58. 
The synchronizing motors lock in step and thus 
the press units are synchronized with each other 
at stand-still. This also results in connecting the 
generator driving motor 47 to the supply source 
48 causing the motor 47 to drive the generator 
32 and the exciter 42. It will, of course, be un 
derstood that any suitable starting device (not 
shown) is employed to bring the motor 47 up to 
speed. 
Assuming that it is desired to operate the press 

at low threading speed for the "plating up' op 
eration, the “safe' button 107 is depressed there 
by energizing the operating coil of the 'safe' 
relay 108 and causing it to close its upper and 
lower contacts. Depression of the jog button 93 
completes a circuit for the operating coil of the 
jog relay 92 that is traced from one side of the 
supply line 44 to the other side thereof through 
interlocks 109 of the rheostat 82, in response to 
which the jog relay 92 closes its contacts to com 
plete an energizing circuit for the operating coil 
of the synchronizing switch 94 that is readily 
traced from the positive to the negative side of 
the supply buses 44 through the lower contacts 
of the relay 92. Contactor 94 closes in response 
to its energization and short-circuits the current 
limiting reactances 61 thereby increasing the 
voltage applied to the primary windings of the 
synchronizing motors. In the closed position of 
this contactor, its upper auxiliary contacts com 
plete an energizing circuit for the line Switch 35 
from the positive to the negative side of Supply 
line 44 through the upper contacts of jog relay 
92 as a result of which the line switch 35 closes 
its main contact to connect the armature of gen 
erator 32 to the supply buses 33 to which the arma 
ture members of the unit driving motors 25, 27, 
etc. have previously been connected. Due to the 
fact that the rheostat contact arm 85 is in its 
low speed position, the main field 84 of the gen 
erator 32 is open-circuited. However, an initial 
open circuit voltage of generator 32 is established 
by means of exciter 102 by virtue of its auxiliary 
shunt field 104 made adjustable by rheostat 104a. 
This initial voltage is approximately equivalent 
to the counter E. M. F. of the driving motors at 
threading speed. The auxiliary regulating dyna 

5 
mo electric machine 102 functions in the pre 
viously described manner to compensate for ir 
regularities in the torque requirements of the 
press thereby to maintain uniform low threading 
speed. It will also be clear that when the op 
erating coil of the jog relay 92 is energized the 
operating coils of contactors 100, 101, etc. are 
connected through the lower auxiliary contacts of 
relay 106 in parallel with the operating coil of 
the jog relay 92 so that the contactors 100, 101 
are energized and operated to the closed position 
to short-circuit resistance 97, 98 thereby to Sup 
ply abnormal excitation to the driving motors to 
provide the necessary starting torque. 
As long as the jog button 93 is maintained de 

preSSed the press continues to operate at slow 
threading speed and when this button is released 
the jog relay 92 is deenergized and its upper 
contact opens the energizing circuit of line con 
tactor 35 thereby causing the latter to descend 
and disconnect the generator 32 from the unit 
driving motors. After an interval of time deter 
mined by the setting of the time delay device 96, 
the lower contact of jog relay 92 opens the ener 
gizing circuit of contactor 94 causing the latter 
to open and interrupt the power supply to the 
Synchronizing motors except for the small amount 
of power that is transmitted through the react 
ance devices 61. The time setting of time delay 
device 96 is adjusted so that the power supply to 
the Synchronizing motors is not interrupted until 
after the unit driving motors have decelerated to 
rest. 
To operate the press at high speed the “fast' 

button 90 is depressed to complete an energizing 
circuit for the operating coil of the fast relay 
87 that is traced from the lower side of the supply 
line 44 through the contactor coil, limit switch 
112, and contacts of “fast' button 90 to the upper 
Side of supply line 44. The "fast' contactor is 
operated toits closed position to connect the arma 
ture of rheostat motor 86 across the supply line 
44 in series relationship with split-field winding 
86b as a result of which the motor is energized to 
rotate the contact arm 85 in a counter-clockwise 
direction. As the contact arm moves from the 
low speed position in which it is shown it bridges 
interlocking contacts, 113 to complete an ener 
gizing circuit for the run relay 114 from the posi 
tive side of the supply line 44 through “fast' but 
ton 90, interlocking contacts 113, coil of run relay 
114 and thence to the lower supply line 44. The 
run relay ill.4 closes in response to the energiza 
tion of the operating coil and its lower contact 
short-circuits the interlocking contact 113 to es 
tablish a holding circuit that is traced from the 
positive side of the Supply line 44 through the 
contacts of Stop relay 115, lower contacts of run 
relay 114 (in the closed position thereof) and 
thence through the coil 114 to the negative side 
of the supply line 44. The upper contacts of re 
lay 114 in closing establish an energizing circuit 
for the jog relay 92 traced from the positive side 
of supply line 44 through contacts of relay 115, 
lower and upper contacts of relay 114 and thence 
through the coil of jog relay 92 to the negative 
side of supply line 44. As before jog relay 92 in 
closing also effects the closing of contactor 94 to 
short the reactance device 61, the closing of line 
contactor 35 from the supply generator 32 to the 
unit driving motors and the closing of contactors 
100, 101 to provide the necessary starting torque 
for the unit driving motors. Simultaneously the 
contact arm 85 bridges the interlocking contacts 
116 completing a circuit from the positive side of 
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6 
Supply source 44 through the operating coil of ex 
citer relay 106 and thence through contact 116 
to the lower side of supply source 44. Exciter re 
lay 106 closes its upper pair of contacts to short 
circuit the Series field winding 105 of the regul 
lating machine 102 thereby to render the latter 
ineffective simultaneously closing its intermediate 
contacts to complete a circuit for the main field 
winding 84 across the supply lines 44 with the re 
sistance 83 in circuit. The lower contact of re 
lay 106 in moving to the upper position interrupts 
the energizing circuit for contactors 100, 101 caus 
ing the latter to open and remove the short cir 
cuit from about resistances 97 and 98 thereby re 
ducing the torque developed by the driving mo 
tors. : 

As long as the “fast' button 90 is maintained 
depressed, the rheostat operating motor 86 will 
continue to rotate the contact arm 85 thereby de 
Creasing the resistance in the generator field cir 
cuit and increasing the speed of the unit driving 
motors until when the arm 85 has reached the 
top speed position, it opens the limit Switch 112 
thereby deemergizing the "fast' contactor. 87 and 
interrupting the circuit of the rheostat notor 86. 
The "fast' button may now be released and the 
preSS will continue to operate at top speed. Any 
tendency of the unit driving motors to depart 
from Synchronism is prevented by the Synchro 
nizing torques developed by the synchronizing 
motors from the power drawn from the source 
48 when one of the Synchronizing motors tends to 
move out of step with any of the others. 
To stop the press it is only necessary to depress 

the stop button 117 to complete an energizing 
circuit across the Supply line 44 for the operating 
coil of the stop relay 115. Stop relay 115 in re 
SpOnding to the energization of its Operating coil 
opens its contact thereby interrupting the holding 
circuit for the operating coil of the run relay 114 
previously traced through these contacts and like 
wise interrupting the circuit for the operating coil 
of jog relay 92 as a result of which both the run 
relay 114 and the jog relay 92 descend to their 
lower or open position. The deenergization of the 
jog relay 92 results in disconnecting the unit driv 
ing motors from the generator 32 and the rein 
Serting of the current limiting reactances 61 in 
circuit with the primary windings of the synchro 
nizing motors; the latter operation being sepa 
rated from the former by a time interval deter 
mined by the setting of the dash-pot 96. The 
run relay il4 in descending to its lower position 
establishes an energizing circuit for the slow con 
tactor 88 extending from the positive side of the 
supply line 44 through lower contacts of relay 
114, limit switch 85 (in the closed position), coil 
or slow contactor 88 to the negative side of the 
supply line 44 as a result of which the rheostat 
operating motor 86 is connected across the Supply 
line 44 with a split field 86a in circuit thereby 
causing the motor 86 to rotate the movable con 
tact arm 85 in a clockwise direction until it 
reaches the position in which it is illustrated to 
open the limit switch 85 and deemergize the slow 
contactor 88 and the operating motor 86. When 
the arm 85 moves out of engagement with the 
contact 116 it interrupts the energizing circuit 
of the exciter relay 106 causing the latter to de 
scend to its lower position thereby removing the 
short-circuit from about series field winding 105 
of the regulating exciter 102 and simultaneously 
interrupting the circuit of the main field winding 
84 of supply generator 32. 
The system of Fig. 6 is in all respects similar 
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to that of Fig. 4 with the exception of the means 
for producing uniform low threading speed of 
the unit driving motors. In this modification, 
the auxiliary regulating machine 102 of Fig. 4 is 
replaced by a small alternating current generator 
120 chain driven flon the drive shaft of the main 
Supply generator. The ratio of the chain driving 
connections are such that the frequency of the 
voltage generated by the auxiliary generator 120 
is increased above the frequency of the supply net 
48 by an amount proportional to the desired low 
threading Speed, e. g. the frequency of the volt 
age of generator 120 may be sixty-two and one 
half cycles. An electromagnetic switch device 
121 the circuit for the operating coil of which is 
completed by the upper auxiliary contactor of the 
line Switch at the instant that the latter connects 
the Supply generator to the unit driving motors 
serves to connect the auxiliary generator to the 
synchronizing buses 55 and secondary windings of 
the Synchronizing motors. The contactor 121 is 
provided with an upper auxiliary contact which is 
closed when the contactor 121 is moved to its up 
per position. In its closed position this auxiliary 
contact establishes an energizing circuit for the 
operating coil of contactor 122 which when ener 
gized and closed connects the direct current field 
Winding (not shown) of the auxiliary generator 
120 to the excitation buses 124. 
In order to prevent a Severe shock to the gen 

erator 120 at the instant of Synchronization of 
the Synchronizing motors an electromagnetically 
Operated slip clutch 23 is interposed in the con 
nection between the drive chain and the generator 
shaft. This clutch is normally energized and en 
gaged; the energizing circuit being traced from 
the positive side of the excitation buses 124, the 
operating coil of the clutch, contacts of time de 
lay device 125 and thence to the negative side of 
the excitation buses 124. At the instant that the 
contactor 121 is closed to Synchronize the aux 
iliary generator 120 with the Synchronizing mo 
tors the contacts of a time delay device 125 in 
terrupts the energizing circuit of the slip clutch 
123 thereby interrupting the driving connection 
and allowing the generator 120 to fall into step 
with the synchronizing motors. After a time in 
terval the length of which is determined by the 
constants of the time delay device 125, the latter 
descends to its lower closed position to reestab 
lish the energizing circuit of the slip clutch 123, 
resulting in the reengagement of the clutch and 
the reestablishment of the driving connections for 
the auxiliary generator. The frequency of the 
voltage generated by the generator 120 is equal to 
the frequency of the voltage induced in the Sec 
ondary windings of the synchronizing motors 
when operating at threading Speed. Thus the 
auxiliary generator imposes a fixed frequency on 
the synchronizing buses of the Synchronizing 
motors thereby pulling the Synchronizing motors 
into step as the press drives tend to accelerate 
after breaking from rest. The auxiliary generator, 
thus causes the Set to uperate at a fixed Speed in 
dependently of any variations in the torque re 
quirements of the press. The capacity of the al 
ternator is such as to balance the difference in 
power that is required by the press at threading 
speed and that which the driving motors produce 
by virtue of their inherent regulation. Preferably 
their driving motors are connected to the main 
generator with an initial open-circuit voltage that 
will start the press from rest under maximum 
load conditions. This initial voltage is normally 
in excess of that required to operate the press at 
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slow threading speed. However, since the aux 
iliary generator automatically locks the synchro 
nizing motors at the proper threading speed, it 
is obvious that there will be flow of energy through 
the auxiliary generator because the tendency of 
the driving motors is to drive the press faster 
than the Synchronous speed for which the auxil 
iary generator is geared. When the movable con 
tact arm of the generator rheostat is moved from 
the low speed to the high speed position, it be 
comes disengaged from the contact 127 thereby 
interrupting the energizing circuit of the con 
tactor 121 as a result of which the latter descends 
to its open position and disconnects the auxiliary 
generator 20, from the secondary buses of the 
Synchronizing motors thereby permitting the 
speed of the press to be increased from the 
threading speed to any desired operating speed. 
The apparatus shown in Fig. 7 is a sub-combi 

nation of the system of Figs. 4 and 6 and it serves 
to synchronize the peripheral speed of an incom 
ing roll of news print with the speed of the web 
delivered to the printing units from an expiring 
roll. In this figure the plate cylinders 200 and 
201 as Well as the impression cylinders 202 and 
203 are illustrated conventionally. A web 204 of 
news print is being supplied from a nearly ex 
hausted roll 206. This nearly exhausted roll 206 
and two full rolls 207 and 208 are mounted upon 
a reel mechanism such for example as illustrated 
in Fig. 1 of the drawings beneath the press unit. 
The rolls 207 and 208, however, are at rest and 
in order to attach the web from roll 207 to the 
web. 204 without shutting down the press, usually 
described as making a 'flying paster' it is neces 
sary to synchronize the peripheral speed of the 
roll 207 with that of the web 204. For this pur 
pose a friction wheel 210 normally occupying the 
position illustrated in dotted lines is mechanically 
driven by an alternating current induction motor 
211. 
erated to its closed position serves to connect the 
primary windings of the motor 211 to a suitable 
source of alternating voltage such for example 
-as that represented in the drawings by the three 
supply lines 213 which may be and preferably are 
the same source as that represented by the three 
supply lines 48 in Fig. 4. Similarly a suitable 
switching device 214 when operated to its closed 
position serves to connect the secondary windings 
of the motor 211 to the synchronizing buses rep 
resented by the three supply lines 215 which are 
the same Synchronizing buses as those represent 
ed by the three lines 55 in Fig. 4. The connec 
tions between the primary windings and the 
source 213 are chosen so that the direction of 
rotation of the rotating magnetic field is oppo 
site to the direction of rotation of the rotor mem 
bers. As long as the rotor member of motor 211 
is in Step with the rotor members of the Syn 
chronizing motors, very little current flows in the 
Secondary windings of the motor. However, if 
the rotor tends to lag behind the rotors of the 
Synchronizing motors, a large current is drawn 
from the Synchronizing buses 215 and thus the 
motor 211 is caused to operate in Synchronism 
with the synchronizing motors. 

To Synchronize the full incoming roll 207 with 
the web 204 it is necessary only to close the 
Switching devices 212 and 214 and then to move 
the friction roll 210 from its normal position 
(shown in dotted lines) into engagement with 
the periphery of the full roll 207 thereby increas 
ing the speed of the roll 207 to a speed propor 
tional to the speed of the press itself and equal 

A suitable switching device 212 when op 
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to the speed of the web 204. The reel mechanism 
is then operated to force the roll 207 against the 
Web 204 and a splice is made by means of paste 
previously applied at the extremity of the roll 
207. Simultaneously the web from the nearly 
exhausted roll 206 is severed between the roll 
206 and the point at which the paster is made. 
Although in accordance with the provisions of 

the patent statutes this invention is described as 
embodied in concrete form, it will be understood 
that the apparatus and connections shown are 
merely illustrative and the invention itself is not 
limited thereto since alterations and modifica 
tions will readily suggest themselves to persons 
skilled in the art without departing from the true 
Spirit of this invention or the scope of the an 
nexed claims. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
1. In combination, a plurality of printing press 

units, a plurality of electric motors each connect 
ed to drive one of said units, synchronizing means 
for Said units comprising a plurality of alternat 
ing current motors each connected to one of said 
units and having their primary windings con 
nected to a source of alternating voltage of pre 
determined frequency and having their secondary 
Windings connected together, and means for sup 
plying an alternating voltage having a frequency 
different from said predetermined frequency to 
Said Secondary Windings to provide uniform low 
threading Speed irrespectively of changes in the 
press torque. 

2. In combination, a plurality of printing press 
units, driving means for said units comprising a 
plurality of electric motors each connected to one 
of Said units, Synchronizing means for said units 
comprising a plurality of alternating current 
motors each connected to one of said units, said 
alternating current motors having their sec 
Ondary Windings connected together and their 
primary Windings connected to a source of alter 
nating voltage so that the direction of rotation of 
the rotating magnetic fields is opposite to the 
direction of rotation of said units, and means 
providing uniform low threading speed of said 
driving motors irrespectively of changes in the 
preSS torque Comprising an alternating current 
generator connected to said, secondary windings 
and having a frequency different from the fre 
quency of said source by an amount proportional 
to the desired low threading speed. 

3. In combination, a plurality of printing press 
units, driving means for said units comprising a 
plurality of electric motors each connected to one 
of Said unitS, Synchronizing means for said units 
Comprising a plurality of alternating current 
motors each connected to One of said units, said 
alternating current motors having their sec 
ondary windings connected together and their 
primary windings connected to a source of alter 
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nating voltage of predetermined frequency, and 
means insuring uniform low threading speed op 
eration of said units comprising an auxiliary 
generator for supplying an alternating voltage 
having a frequency different from said predeter 
mined frequency, mechanical driving connec 
tions between said auxiliary generator and a 
Source of driving power, means for establishing 
electrical connections from said auxiliary gen 
erator to said Secondary Windings, and means 
for interrupting said mechanical driving connec 
tions during the establishment of said electrical 
connections. 

4. In combination, a plurality of printing press 
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units, driving means for said units comprising a 
plurality of electric motors each connected to 
One of said units, Synchronizing means for Said : 
units comprising a plurality of alternating cur 
rent motors each connected to one of Said units, 
said alternating current motors having their sec 
Ondary Windings connected together and their 
primary windings connected to a source of alter 
nating voltage of predetermined frequency, and 
means insuring uniform low threading Speed 
Operation of Said units comprising an auxiliary 
generator for supplying an alternating voltage 
having a frequency different from said predeter 
mined frequency, driving connections including a 
clutch between said auxiliary generator and a 
Source of driving power, a Switching device for 
establishing electrical connections between said 
auxiliary generator and said secondary windings, 
and interlocking electrical connections controlled 
by said Switching device for operating said clutch 
to interrupt said driving connections during the 
establishment of Said electrical connections be 
tween said auxiliary generator and Said Sec 
Ondary Windings. 

5. In combination, a plurality of printing press 
units, driving means for said units comprising a 
plurality of electric motors each connected to One 
of Said unitS, Synchronizing means for Said units 
comprising a plurality of alternating current 
motors each connected to one of said units, said 
alternating current motors having their sec 
Ondary Windings connected together and their 
primary Windings connected to a source of alter 
nating voltage of predetermined frequency, and 
means insuring uniform low threading speed 
operation of said units comprising an auxiliary 
generator for supplying an alternating voltage 
having a frequency different from Said predeter 
mined frequency, driving connections including 
a clutch between said auxiliary generator and a 
source of driving power, a Switching device for 
establishing electrical connections between said 
auxiliary generator and said secondary windings, 
electrical connections controlled by said Switch 
ing device for operating said clutch to interrupt 
said driving connections upon establishment of 
Said connections from said auxiliary generator to 
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Said Secondary Windings, and a time delay device 
controlled by Said Switching device for operat 
ing said clutch to reestablish said driving con 
nections a predetermined interval of time after 
the interruption thereof. 

6. In combination, a plurality of printing press 
units, driving means for said units comprising a 
plurality of electric motors each connected to one 
of said units, Synchronizing means for said units 
comprising a plurality of alternating current 
motors each connected to one of said units, said 
alternating current motors having their secon 
dary windings connected together and having 
their primary Windings Supplied from a source 
of alternating voltage, speed control means for 
said driving motors provided with a member op 
erable to a low threading speed position and to 
a running Speed position, means insuring uniform 
low threading speed operation of said units irre 
Spectively of changes in torque comprising an 
auxiliary generator for supplying an alternating 
voltage of a frequency different from that of said 
Source, and means controlled by Said member in 
Said low Speed threading position for connecting 
Said auxiliary generator to said secondary wind 
ings and responsive to operation of said member 
to said running position to disconnect said auxil 
iary generator from said secondary windings. 

1,993,579 
7. In combination, a plurality of printing press 

units, driving means for Said units comprising a 
plurality of electric motors each connected to one 
of said units, synchronizing means for said units 
comprising a plurality of alternating current 
motors each connected to one of Said units, said 
alternating current motors having their sec 
ondary windings connected together and their 
primary windings supplied from a source of alter 
nating voltage of predetermined frequency, a 
generator for supplying said driving motors, a 
Switching device for connecting said generator 
to said driving motors, speed control means for 
said driving motors having a member operable 
to a low threading speed position and to a 
running speed position, means insuring uniform 
low threading Speed operation of said press units 
comprising an auxiliary generator for Supplying 
a voltage of a frequency different from said pre 
determined frequency, and a Switching device 
controlled by said member in said threading speed 
position and by said first mentioned switching 
device for Connecting said auxiliary generator 
to Said Secondary windings and responsive to 
operation of said member to said running posi 
tion for disconnecting said auxiliary generator 
from Said Secondary windings, 

8. In combination, a plurality of units of a 
printing press, driving means for each of said 
units, means for maintaining said units in syn 
chronism comprising a plurality of multi-pole al 
ternating current motors, having their primary 
WindingS Supplied with power and having their 
Secondary windings, connected to each other, 
and means for insuring the correct polar rela 
tionship of the primary and secondary windings 
of each of Said motors when said printing units 
are in register comprising mechanical connec 
tions between each of the said motors and said 
units having a ratio that is a whole number or 
a fraction whose denominator is a multiple of the 
number of pairs of poles of said motors. 

9. In combination, with a plurality of units of 
a printing press, means for effecting a synchro 
nous relationship between said units comprising 
a plurality of multi-pole alternating current 
motors each individualized to one of said units, 
the Secondary windings of said motors being con 
nected together and the primary windings be 
ing connected to a supply source so that the direc 
tion of rotation of the rotating magnetic fields 
Of Said motorS is opposite to the direction of ro 
tation of said units, and mechanical connections 
between Said Synchronizing motors and said units 
insuring polar registration between the primary 
and Secondary windings of all of said motors 
When printing units are in registration. 

10. In combination with a printing press unit 
Supplied with a web of paper, an alternating cur 
rent motor connected to said unit and having its 
primary winding connected to a source of alter 
nating voltage, and means for increasing the pe 
ripheral Speed of an incoming roll of paper and 
Synchronizing the speed thereof with that of said 
Web comprising an alternating current motor 
having its secondary winding connected to the 
Secondary Winding of said first mentioned motor 
and having its primary winding connected to said 
Source. 

11. In combination with a printing press unit 
Supplied with a web of paper, driving means for 
Said unit, an alternating current motor having 
its rotor connected to said unit and having its 
primary Winding connected to a source of alter 
nating voltage so that the direction of rotation 
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of its rotating magnetic field is opposite to the 
direction of rotation of said rotor and means for speeding up an incoming roll and Synchroniz 
ing the peripheral speed of the web from a spent 
roll comprising a friction wheel Or belt arranged 
to engage said incoming roll, an alternating cur 
rent motor having its rotor connected to drive 
said friction wheel, means for connecting the Sec 
ondary winding of said last, mentioned motor to 
the secondary winding of Saidi first mentioned 
motor, and means for connecting the primary 
winding of said last mentioned motor to said 
source so that the direction of rotation of its ro 
tating magnetic field is opposite to the direction 
of rotation of said rotor. 

12. In combination with a plurality of printing 
preSS units and means for Supplying paper WebS 
to said units, driving means for Said units con 
prising a plurality of motors each connected to one 
of said units, synchronizing means for Said units 
comprising a plurality of alternating current 
motors each connected to One of Said units and 
having their secondary windings connected to 
gether and their primary windings connected to a 
Source of alternating voltage, and means for 
Speeding up an incoming roll of paper and Syn 
chronizing the peripheral speed thereof with the 
speed of said web comprising a friction wheel ar 
ranged for engagement with said incoming roll 
and an alternating current motor having its rotor 
connected to drive said friction wheel and having 
its secondary winding connected to the secondary 
windings of Said synchronizing motors and its 
primary winding connected to said Source. 

13. In combination, a plurality of printing 
press units, a plurality of electric motors each 
connected to drive one of said units, means for 
synchronizing said units comprising a plurality 
of alternating current motors each connected to 
one of said units, means for supplying power to 
said driving motors, means for Supplying power 
to said Synchronizing motors and means insur 
ing the establishment of power connections to 
said synchronizing motors prior to the energiza 
tion of said driving motors. 

14. In combination, a plurality of printing preSS 
units, a plurality of electric motors each connect 
ed to drive one of said units, Synchronizing means 
for said units comprising a plurality of alternat 
ing current motors each provided With a primary 
winding and a secondary winding and each con 
nected to one of said units, said secondary wind 
ings being connected to each other, means con 
prising a variable voltage generator for supply 
ing power to said driving motors, a switching 
device for controlling the energization of said 
motors, a Switching device for establishing powe 

yer connections from a source of alternating cur 
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rent to said synchronizing motors and interlock 
ing control connections insuring the operation of 
said last named switching devices to establish 
connections to said Synchronizing motors prior 
to energization of said driving motors. , 

15. In combination, a plurality of printing 
press units, a plurality of electric motors each 
connected to drive one of said units, synchroniz 
ing means comprising a plurality of asynchronous 
alternating current motors having their second 
ary windings connected together, a generator 
for supplying power to said driving motors, a 
switching device for establishing and interrupting 
connections from said generator, to said driving 
motors, a switching device for establishing power 
connections from a source of alternating, current 
to said synchronizing motors, and interlocking 

9 
control connections insuring the operation of said 
switching devices to establish said connections to 
said synchronizing motors prior to energization 
of Said driving motors and the deemergization of 
Said driving motors prior to interruption of Said 
Synchronizing connections. 

16. In combination, a, plurality of printing 
preSS units, a plurality of electric motors each con 
nected to drive one of said units, synchronizing 
means for said units comprising a plurality of 
alternating current motors having their sec 
Ondary Windings connected together and each 
Connected to One of Said units, means for esta 
lishing and interrupting connections from a Sup 
ply Source to said motors, means for establish 
ing and interrupting connections from a Source 
of alternating current to said synchronizing no 
tors, interlocking control connections insuring the 
establishment of said connections to Said Syl 
chronizing motors prior to the establishment of 
said connections to said driving motors, and a 
time delay device insuring the interruption of 
said connections in the reverse order. 

iii. In combination, a plurality of printing 
press units, driving means for said units compris 
ing a plurality of electric motors each connected 
to one of Said units, Synchronizing means for 
said units comprising a "plurality of alternating 
current notors each connected to One of Said 
units and having their Secondary Windings con 
nected together, a Switching device for establish 
ing and interrupting connections from a source 
of supply to said driving motors, a source of al 
ternating current, a current limiting device cora 
nected between said alternating current source 
and the primary Windings of said synchronizing 
motors, a switching device for short-circuiting 
said current limiting device, interlocking control 
connections insuring the operation of said last 
mentioned switching device to short-circuit said 
Current limiting device prior to operation of 
said first mentioned switching device to establish. 
Connections to said driving motors, and a time 
delay device insuring opening, operation of Said 
first mentioned switching device prior to opening 
of said last mentioned switching device. 

18. In combination, a plurality of printing 
press units, a direct current motor individualized 
and connected to drive each of said units, means 
for supplying said motors comprising a variable 
voltage generator provided with main and aux 
iliary field windings, means for controlling the 
speed of said motors comprising a rheostat con 
nected in circuit with said main field winding, 
said rheostat being provided with a contact arm. 
movable to a slow threading speed position and 
to a running speed position, an exciter provided 
with a field winding connected to be traversed by 
the current exchanged between said generator 
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and said motors for maintaining a uniformly low 
threading speed independently of changes in the 
press torque, and means comprising a contactor 
energized in the running Speed position of Said 
rheostat arm for rendering said exciter ineffec 
tive. 

19. In combination, a plurality of units of 
a printing press, an electric motor individualized 
to each of said units, means for Supplying said 
motors comprising a variable voltage generator 
provided with main and auxiliary field WindingS, 
speed control means for said motors comprising 
a rheostat connected in circuit with said main 
field winding, means for maintaining a uniform 
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ly low threading speed independently of changes 
of press torque comprising an exciter provided 
With a series field winding connected to be trav 
ersed by the current exchanged between said 
generator and said motors, and means for render 
ing said exciter ineffective at speeds of said mo 
tors above said low threading speed. 

20. In combination, a plurality of printing 
preSS units, a plurality of electric motors each 
Connected to drive one of said units, means for 
increasing the excitation of said motors to pro 
vide increased starting torque, supply means for 
Said motors comprising a generator provided with 
main and auxiliary field windings, means for 
providing uniform low threading speed of said 
motors Comprising an exciter, having its arma 
ture connected to said auxiliary field winding and 
provided with a series field winding traversed by 
the current exchanged between said generator 
and said motors, a motor speed control device 
provided with a member operable to low and 
high speed positions, and means operable in Said 
low speed position for rendering said motor ex 
citation increasing means and exciter effective 
and operable in said high speed position for ren 
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dering said excitation increasing means and said 
exciter ineffective. 

21. In combination, a plurality of printing press 
units, a plurality of electric motors each pro 
vided with a field winding and each connected to 
drive one of Said units, a resistance device con 
nected in circuit with said field windings for limit 
ing the excitation of said motors to a predeter 
mined value, supply means for said motors com 
prising a generator provided with main and 
auxiliary field Windings, means insuring uniform 
low threading speed of said motors comprising 
an exciter having its armature Connected to Said 
auxiliary field winding and provided with a series 
field winding traversed by the current exchanged 
between said generator and said motors, a mo 
tor Speed control device provided with a mem 
ber operable to a low speed and to a high Speed 
position, and means operable in said low speed 
position for short-circuiting Said resistance de 
vice to increase the excitation of said motors and 
operable in Said high speed position for render 
ing said resistance devices effective and said 
exciter ineffective. 
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