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This invention relates  to a ‘mechianical ‘cy::lutc'h‘ and
‘brake and‘to the-electrical control:circuit theréfor. -

‘Patented Feb. 9, 1960

The control power for this unit is in the fotin of ‘@n“eléc-
‘tric current which “eriergizes “either ‘one or ‘the otliér " of
two “electromagnets. . “The “energization of ‘one &lectro-
‘magneét couples the output drive shaft of ‘the “utit ‘to a

5 ‘comtinifously “rofatitig “motor-driven input shaft. ' The
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“An object of this invention is 'to ‘provide ‘an ‘afrange- -

‘ment for suddenly starting midjsud‘dexily s“topp'ingf‘fv%'l_r"iye
‘mechanism mary millions of fimes with r‘g‘réat"'rghabxh;y
-and with very accurately controlled and very ‘quick ‘move-
“ments. P

“tween ™ cliitch’ and ‘brake:

20

A 'more -specific ‘object s to provide a ‘mechanistm for ™

'advancing -a ‘sheet ‘of ‘material, ‘such as -a “long strip “of
“paper feeding ‘into a ‘high-speed typewriter, ‘a step-dta
‘time ‘in exactly ‘measured amourits ‘many ‘times a‘second
over ‘long periods of time." - :

- ~:Additional objects are ‘to provide such -“mechanism. at
“JoW cost and of a kind ‘whichis -extrémely easy 'to miain-
tain ‘at ‘peak efficiency. ' : :

" “High-speed electronic ~computers ‘are ‘able "to ‘solve
‘probléms in ‘mathematics and ‘sciénce with lightning-like

'speed and “of -such complexity 'that ‘they stagger ‘the ‘ima-"

igination. “The 'speed of ‘these :computers is:so “great “that
it is difficult if not impossible for -their *human ‘opérators
‘to *keep up ‘with ‘them. " This 'is ‘particularly’ trie ‘when
‘it comes to taking down ‘the answers being given by one
‘of ‘these ‘computers. s
‘To -ease the burden of ‘taking down ‘these answers,
there have -been developed high-speed slectro-mechanical
‘typewriters which are designed  to accept - information
and to type it out many ‘times faster than even the best
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- rsighls of ‘weaging off:" “This- idicates that there 'js

secretary-can type. Even 'so, many if ‘not mostof ‘these

'special ‘typewriters . are still ‘not fast enough to keep up
with ‘a really speedy computer. k
One of the big problems ‘affecting ‘the speed of *these
electro-mechanical typewriters is how 'to ‘advance ‘a-sheet
‘of ‘paper fast enough one' step at ‘a-time ‘on command
‘through the typewriter mechanism. The paper in ‘these
‘machines is usually advanced along its length a-line-at
a time, much as in an ordinary office typewriter; bt ‘un-
like 'the latter is advanced ‘at ‘much greater ‘speed “and
very :many lines ‘per minute. However, ‘the mechanical
stresses ‘due to inertia, the large amount .of power ‘re-
‘quired to overcome this inertia and the wear and: tear-on
‘the parts -of the drive mechanisms ‘previously. devised
have in the past limited the top speed at ‘which ‘the paper
couild ‘'be driven. Moreover, even though :these drive
‘mechanisms ‘were operated &t what iis now only-‘a nod-
-erate 'speed, ‘their service life was short. ‘The ‘present
‘invention ‘provides a drive apparatus - which iovercomes
these difficulties and which furthermore can ‘be ‘operated
at appreciably ‘higher ‘speeds than most if not ‘all pre-
vious drives.. .. : . )
In"accordance with one -aspect of the ‘presert inverition
there s provided 2 combined clutch-brake unit for
mechanically starting and ‘stopping on'command fa deive
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shaft abruptly and sin -quickly repeated though Hpetiodic

«cycles :many millions-of times. "The inertia of the ‘moving
parts of this upit has by .a ‘unique arrangement been kept
-40 @ minimmum so that these parts can :be. started and
stopped very.quickly and only :a relatively small amount
®f power is required to control :this. starting and stopping.

70

“enérgization ‘of the:other électromagnet couples the oit-
“put shaft ‘toa" fixed brake and causes the “shaft “to stand
still. The output “shaft “clutch<element in this unit,
“through: which ‘this shaft is alternately coupled to the ‘-
‘put shaft ‘and ‘the ‘brake, is subdivided “into a"plurality. of
“vety Tighit-weight"and ‘hence low inertia plates “which ¢an
‘be-attracted “to and “ergaged ‘by one or the Gther ‘of “the
two “electromiagnets ‘with ‘great ¥orce ‘and “practically “in-
‘stanéously. ‘These *plates ‘can be engaged by one ‘6r the
“other‘of ‘the two electromagnets at’a ‘given 'time, bt ¢dn-
‘10t ‘be ehgaged by both electromagriets at the samie time.
Thus-‘there is ‘no possibility of thechanical locking “be-

“In accordance’ with ‘another-aspect of the invention e
-output “drive ‘Shaft ‘0f the ‘clutch‘brake is ‘coninected "in
:Tow:speed ‘relation ‘with ' the ‘rotatable Toad. shaft of ‘an-
“other ‘unit, ‘forexample, ‘the paper shift drive of a type-
writer. ‘By'So Comnecting and operating the clutch-brake
“unit, ‘substaritially - more “efficient starting ‘and stopping
is obtained than if the output drive shaft were driven
‘at-appreciably Higher ‘speed for-a given load shaft speed.
‘A reason for‘this'is'that the effective inertia of the system
fis:greatly ‘reduced by driving the output shaft at “the ‘Tow-
est practical -speed’ consistent ‘with * torque ‘requiremeits.
"By “this ‘arrangément, ‘cotitrary to what ‘might be .sup-
posed, the ‘ability of the “utiitto 'start ‘and stop almost
‘instatitaneously “is ‘Substantiaily enhanced and ‘the 8lip-
page and wear between friction surfaces in the “Unit ‘is
‘gredtly rediced; o T

- So ‘sticcessful and ‘so ‘efficient ‘is ‘this arrangement thit
in one uriit'which 'has “been buiit and ‘tested, after ‘being
sstopped -and ‘$tarted under “load something like fifteen
times a second for several ‘millioh cycles, “a reference
‘number stamped ‘inink-on one of ‘the friction faces of the
unit . remained completely legible and in fact ‘showed o

tically no slippage between the friction faces ‘of ‘{He “nit
:and hence “that ‘the output drive ‘shaft ‘is brought ‘to full
speed from'‘a stopped conditon almost ‘instantansously
‘and, conversely; stopped Trom: full ‘speed just as quickly.
Even though this brake-cliutch ‘unit is so free of wear,
-nottetheless - provision ’has beén “made for replacing ‘the
ipartsin jt"which are most subject to wear with ‘mihinitih
«¢ffort ‘and tifite Iost. In fact, these ‘parts-can be replated

and “the wunit ‘readied for operation’in about a ‘minute’s
titne. - This is imade possible in part by the simple “and
‘unique :clutch-element. cartied by thé -output -drive ‘shaft
-and by 'the way ¢his -element is carried. TR
An accordance with another ‘aspect of the invertion, ‘an
electric ‘control’ eircuit for ‘supplying -energizing -ciirrents
alternatively . to one or ‘the “other ‘of ‘the “clutch-brake
sunit’s ‘two electromagnéts is friade able 1o ‘build 1p ‘these
-currents’ practically :instantaneously in spite -of ‘the réld-
tively -large ‘inductances of the ‘€lectromagnets. - “This
‘means. thiat the full attractive force .of ohie "or the other
‘of -these “electromiagnets iis applied to the clutch-elémetit
carried by -theoutput drive ishaft of the unit o f4st and
40 ssuch ‘degree ‘that ‘this chutch: element -does ot Have
-4 chanée for appreciable slippage: = This, with ‘the Tow
«effective inertia -of the ‘moving paits of thi ‘unit ‘as ‘pre-
viously-explained; minimizes wear and fime lost:jii:chang-
ing:ithe speed of -the ‘output: déive shaft, EETAR T
In accordance with still another aspect 'of ithe invention
ithefe s ‘provided -a: line-finder wheel which. can e nis-
-chanicallyseonnected tothé outputidrive shaft of the Brake-
clutch anit and electrically connected tothe dlectiic HOh-
trodscircuit, therefor to measure and to “COHIOl Ve iat.
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éhréttély the amount of movement given the output shaft

each time, This line-finder wheel consists of a non-mag-
netic disk having imbedded around its periphery at equal-
ly. spaced . intervals small. pieces of magnetic - material,
_These pieces are adapted to be rotated by the disk past
one or more pickup coils and to induce therein pulses
of voltage as each passes a coil. These pulses can.then

“be féd into the electric-control circuit in order, to switch -

off the clutch électromagnet.and switch on the brake to
_stop the output drive shaft of the unit at the proper, time
‘to place, for example, the next line of paper in a type-
_writer in proper position for typing... An-advantage of this
line-finder wheel is that no-actual contact is made between
whee!l and pickup coil and hence dirt and ithé,likfe;cam_mt
interfere -with its operation. "Another advantage’ is ‘that
the wheel is self-powered, i.e. it does not require a separate
‘power supply to provide energy for the control. pulses
_generated in the pickup coil. . This whe€l. is: therefore-in-
expensive -to- make and inexpensive to maintain. - Since
‘the ‘clutch-brake unit is so fast acting and since, the line-

finder wheel is able to generate control -pulses of rela-

tively large amplitude occurring precisely. when a-mag- -

netic piece on, the wheel moves past-a pickup. coil;  the
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necessary. By making these rings 30 and 32 of hardened
and ‘polished steel their resistance to wear can be made

very high. Since-they contribute only a small amount of '
the magnetic circuit of the clutch they will not be able to

support a significant amount of remanent magnetization,

These rings-are separated by the circular air gap 36 across

which a strong magnetic field is developed by coil 24, this

field falling effectively to zero when the current through

coil 24 is switched off.:. Clutch 12 and brake 14 each have

encircling them sets.of cooling fins 38 which carry away-
any excess heat generated by the action ‘of clutching and
braking. - . SN . :

To the right of clutch 12 and closely spaced therefrom
is' the thin spider wheel 40.. This wheel is Totatably
mounted by means. of the drive shaft 42 to which it is
fixed and which in turn is supported at:its two ends by
the' bearings:44.  These last. are held by fixed supports

.46 and 47, Shaft-42 runs through opening 34 in°clutch

12 and through-a similar opening 48 in brake 14 and is.

.thus. free to rotate relative to these two members. - Shaft

42 near dts left end carries a:sheave 50 which engages:a

" belt 52 leading to a sheave 53.  This last is carried by a

“resolution ~obtained with this" arrangement, is-excellent.

The material being advanced by the output. drive shaft of

the clutch-brake unit can therefore be advanced line by

line quickly and with the same high accuracy many mil-
Tions of times. . - EERUEE TR
' A better understanding of the invention together with-a
fuller appreciation - of .its /many advantages 'will best be

‘gained from the following description:given:in connection’

with the ‘accompanying drawings in which: i i
Figure 1 is a side view partly in section of the:clutch-
brake unit embodying features of the invention; s
. Figure 2 is a face view of one of the electromagnets of
the unit; L ;

Figure 3 is a face view of the spide::ﬁlﬁéei' which is

25-
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fixed to the output drive shaft of the unit-and which car- -

“ries the individual plates of the clutch -element;: - i i
Figure 4 is a partial section view along line 4—4 of the
spider wheel shown in-Figure 3; e

Figure 5 is a side view of a removable part of the unit -

of Figure:1;

Figure 6 is a diagram of the: control cu‘cult 'émvb'odyiﬁg‘

features of the invention;.

in connection with the circuit of Figure 6;and - ...

40

Figure 8. is a perspective view of a.line-finder: wheel -

"embodying features of the invention. . T
. Refgrriyg now to Figure 1, there is.shown here a brake-
clutch unit 10 which includes a clutch electromagnet 12

and a brake electromagnet 14. Clutch 12-is:rotatably -

50

mounted near its left.end on a collar bearing-16 which is

carried by the fixed support 18. ‘The right-end of clutch
. 12. is Totatably supported-on -the bearing - 17 mounted
between clutch and the. shaft 42 to be described-.later.
‘Near the. left end of the clutch is a-groove 20 which is

-engaged by a belt 22 which in turn runs to a drive! motor -

_(not shown)‘ and by which the: clutch is adapted to:be

.continuously rotated. Clutcli 12 has recessed:below: its"

right face an annular space into which & coil 24 is placed.

When properly energized with current led in: from:the .

60

‘rotatable:load. shaft 54 to be driven-by unit 10.;-For a

given rate of advance of shaft .54, shaft 42 is-run-at.the
lowest rate. consistent with the ‘rTequired resolution in:

‘starting and stopping shaft 54, and within the torque limit
-on shaft 42 permitted: by the clutch and brake unit. . By

running shaft 42-at this minimum rate, theinertia. of the
system is effectively reduced as previously mentioned.:
Spider-wheel 40, which is also shown in Figure 3, carries

.loosely fitted within corresponding cut-through portions in

itself several segment shaped plates. 55, four; for example,
which: are made of magnetic material. . These plates will

‘be drawn. against rings 30 and 32 and held with great

force across air gap:36 when coil 24 of clutch 12 is.ener-
gized.. When so-held, spider wheel 40 is forced to turn'in’
unison with clutch 12. - Tl : : i

To the right of wheel 40 is positioned brake 14 which
is stationary:and  which 'is very similar in structure to,
clutch 12. - Brake 14-includes a coil 56 energized through
leads not. shown, ‘and-annular face rings 58 and 60 sub-

stantially .the same as Tings-30 and 32 and separated by

the air, gap 62..-When clutch 12 is de-energized and brake

.14’ energized;. the. plates. 55 carried. by wheel 40 lock the
L et g : 46 -
Figures 7 (a), (b), and (c) illustrate various waveforms. .-

wheel to_the brake and keep-the wheel from rotating.
The thickness of the: plates 55 relative to:that of wheel

40 can. be just slightly. larger than the thickness of the -

wheel as is indicated in Figure 4. . Plates:55 can:-be made

from soft iron-covered on both faces. with a suitable

long wearing material such as Raybestos: sintered bronze .
clutch facing. - This.facing introduces a small air gap -
between plates: 55 and the faces of the brake or clutch unit
and assures quick release of these plates. ‘ e
Brake 14 is removably clamped to the stationary mem-
ber 47 by the screws 64 and’the insert or spacer 66.
By simply loosening these screws. and -slipping out the

.insert / (seen- also. in° Figure 5)::the brake can be moved

tothe right exposing spider wheel 40. “Then 'plates 55

.in .the -wheel can ‘easily and quickly be: replaced. The

lateral distance between rings: 30, 32 and rings 58, 60 is

.normally held fixed at’a value slightly ‘greater than the

.. thickness:of spider wheel 40:or of plates:55, - Thus there

stationary ‘brushes 26 through the:slip rings 28 carried : -

on the clutch, this coil will induce in the clutch:'a strong
magnetic field. By making the body of the clutch of mag-
netic ‘material, such as soft iron, the clutch will act as-a
very powerful electromagnet when energized:. -The pole

faces for this magnet consist of the concentric annular

flat rings 30 and 32 fastened in the same:plane: at the
right end of the body of the clutch and concentric with the

opening 34 which Tuns along the longitudinal :axis:there--

of. This opening 34.is larger ‘than shaft 42.: ‘Pole faces

65
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-30, 32, also shown in Figure. 2, are of magnetic: material .

_and can be :removably.fastened . to' the clutch:body: by
.gerews, for example, in order to facilitate. replacement if

75

is no. possibility that wheel 40 can become locked to clutch
12 and to brake 14 at the same time. RN T

" By-dividing the laterally moving clutch element of unit
10 into the segmental plates 55 instead 'of making this
element an integral annulus or a disk; for example; by
making wheel 40 a solid disk of magnetic material and
allowing it to shift back and forth'laterally on shaft 42, it -

s possible to clamp-each plate 55 ‘against the clutch or

brake face almost-instantaneously: and without chatteror
screeching. "Any small vibratory motion which ‘may.de-

'velop:in a plate 55 is quickly damped out by friction be-

tween it and spider wheel 40. If on the other hand'in- -
stéad- of: using these loose plates 55, wheel 40 were solid
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4nd were used as the moving clutch -element, an ;attempt
to clamp -it, .while rotating, ‘against -the ‘brake, for -ex-
-ample, would result in a-gyratory action-of ‘wheel 40 and
it would “take an :appreciable interval before :the .wheel

:could be broughtito rest against. the brake. This:gyratory . :

effect is easily demonstrated by trying -suddenly :to-clamp
‘d-spinning or
top. i
Spider wheel 40 as seen inFigure 3 is . made of a suit-
able ‘non-magnetic ‘material and preferably of :a ilight-
Weight orie such as aluminum. - Thus, because of its.small

gyrating:fifty-cent .piece :against :a .flat table

10

:size and light weight, the inertia .of the moving: parts

which are connected to.output drive shaft 42 is further
“held to:a minimum. The inertia:of .chutch ‘12 instead :of
-hindering the operation of unit 10 in fact helps to bring
-shaft 42 up to full speed almost instantaneously.

q

R

“The large inductance of coil '24.and of-coil 56 ‘would -

_-normally prevent currents from rapidly.changing in them.
This would be a serious limitation ‘where, as here, 'the
energizing-currents for these coils must be brought upito
strength almost instantaneously to provide the required
fast-clutch or brake action for unit 10. However, accord-
ing ‘to -another aspect of the invention, the effect of the
‘large inductances of coils 24 and 56 is minimized.

The control circuit for applying currents to .coils 24 .

and 56 is shown diagrammatically in Figure 6. :Coil
24 -is conmected to be supplied with -current from the
high voltage direct current supply line ‘B through “the
inductor 70 connected in common with it and coil 56.
Current “through coil 24 is controlled by tube 72 :and
flows or not depending on whether this tube is conducting
or-not. Similarly current from the lead B+ via inductor
‘70 -through coil 56 is controlled by the tube 74. Tubes
72 and 74 are ‘biased so that one-is fully conducting and
the other is cut-off, this condition being reversible at will.
“The biases applied to these tubes are supplied by ‘a bi-
'stable flip-flop arrangement including the tubes 76 and 78,
one or ‘the ‘other of which is always conducting. ‘This
flip-flop arrangement is well known to the -art and does
not require detailed description of its operation. A posi-
tive pulse applied to the grid of the buffer amplifier tube
80 causes tube 78 to ‘become conducting ‘and tube 76 to
cut off. Thereafter these -tubes will remain in this condi-
tion until a positive pulse is applied to the grid of the
buffer amplifier tube 82 ‘Whereupon'tube 76 becomes con-
ducting and tube 78 cuts off. ‘

‘When tube 78 becomes conducting, its plate will pull
the grid of tube 74 sufficiently negative to cut ‘that latter
‘tube off. At the same time, tube 76 cuts off allowing the
grid of tube 72 to go sufficiently positive to ‘make tube
72 conducting. Thus the current which had been flowing
through coil 56 via inductor 7@ is -switched to- coil 24,
At this instant this happens, though'there is no current

flowing into coil 24, current rapidly builds up to-full value -

“because of the current flowing through inductor 76 which
can not change quickly and which has no return ;path
except through coil 24. To avoid a destructive voltage
surge, a path for the current which ‘is flowing in coil 56
‘when ‘tube 74 cuts off is provided by the small capacitor
84 and the capacitor 85 and resistor 86 connected -in
shunt-across the coil, a similar capacitor 88, and capacitor
89 and resistor 99 being connected across coil 24.
Figures 7(a), and 7(c) respectively show the qualita-
tive effect of inductor 70 on the buildup of current through
clutch coil 24 and alternatively, through brake coil 56.
Without inductor 76, current through these coils would
change relatively slowly to and from a maximum value
I along the dotted lines C in Figure 7(2) and 7(c). With
inductor 70 in circuit, however, the current through coil
24 or 56 rises much more rapidly as indicated by the
dotted lines D which very closely approach the perfect
.- square waves shown by the solid lines. = The voltage
».surges across inductor 70 which adds to the supply volt-
-:age to cause the coil currents to follow lines D instead
of lines C are indicated in Figure 7(b). These surges go
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#rom.+hB to-voltage V: in-a:short:instant :and-then drepito
-«+B again-at the respective-times noted. The:maximum

“¥alue-of "Viis limited by:a small :capacitor 92 :in’shunt

-across:inductor 70. ) : v
.“The-amount of rotation imparted:to the rotatable shaft
54 in unit 10 for each cycle of operation.iis controiled
by, ithe itime : difference ;between -a -positive 'starting pulse’
@pplied:to-tube 80-in Figure 6 .and-the first; positive stop-
‘ping: pulse thereafter applied to tube-82. A particulatly
efficient: and--advantageous ‘means -of . obtaining stopping
‘pulses-timed..in- accordance  with :the rotation of shaft 54
includes the line-finder -wheel shown in . Figure '8 and
whichalso embodies features of the invention.

Referring to Figure '8, “line-finder -wheel -94.includes
:the:disk 95 which is non-magnetic ‘and ‘which is-adapted
ito’1be. rotatably ‘mounted, -for :example, : directly -on the
:shaft 54, Disk 95 carries:recessed :around :its -periphery
the magnetic :pieces 96, -which ‘can ibe permanent .mag-
:nets, :these pieces -being evenly -spaced -and -being :pasi-
.tioned transverse 'to ;the rim of «the disk. ‘Two pickup
‘coils, :coil 97 and -coil 98, with: disk 95. spaced ‘therebe-
-tween, are :placed - opposite :the :rim  of disk 95 ‘so :that
-when ;a rpiece: 96 :moves ipast-one. of :the icoils, it will:in-
«duce :a-voltage :in ithe .coil winding. These coils, "to de-

5 tect:non-magnetized -but magnetic:material, .can be ‘suit-

ably :energized by a :small permanent ‘magnet, -for :ex-
:ample, with.a steadystate flux. To detect pieces 96-when
they are ;permanent magnets, ‘no such auxiliary flux -is
irequired; The pulse ;of "voltage :obtained from either
:coil 197 -or -98, wafter suitable shaping -and clipping in:cir-
icnits-well known-tothe .art, -can then be applied in posi~
tive sense. tothe :grid of .tube 82 to :switch unit 10 .from
.chitch :to :brake :condition.
.. As sseen in ;Figure -8, coil 98 is spaced :relative ‘to-coil
97 and disk 95 so that when a piece 96 passes. the ‘legs
-of.coil 97, the legs -of ‘the coil ‘98 .are half ‘way-between -
Awo-other:magnetic: pieces 96. - Thus disk 95 need Totdte .
-only:half the distance between pieces 96 for -one:of them
ito.induce a voltage in .one of the coils-97, 98. s
-+ 'Fhe.;above -description -is .intended in -illustration ;and
mot..in. limitation .of the invention:  “Various :changes ‘in
‘the -arrangement described -may occtr-to those skilled
dn:the art:and these .can. be made withont -departing :from
sthe :spirit .or :scope -of ithe invention s:set forth. e
o Lelaim: - , SR :
“-d. In-an intermittént - drive -apparatus, a ‘body ‘having
‘two.concentric arms of magnetic ‘material terminating -in
faces :at least one of which faces is -anmular :and bothsof
which sre located level with each -other :and iare" sepa-
rated by a circular magnetic flux 'gap, :a-thin . spider
‘wheel .co-axial -with :said ;arms-and srotatably -positioned-in
-asparallel plane closely :adfacentsaid: faces, a -plurality
-of .clutch plates Ioosely :recessed in ssaid ‘wheel, ;said
pplates - being -of :magnetic material and being ‘movable
relative to said wheel substantially only toward :and
away from said flat-faces whereby ‘when' a magnetic field
-is . developed across said flux gap said plates will ‘be
tightly held thereacross.and said wheel will ‘be held from
rotating relative to said arms; -and’ means ‘to :generate .a
magnetic field across said gap a plurality of times for
each revolution of said spider wheel.

2. The combination of elements as in claim' 1 in which

“said concentric arms ‘are shaped around an annular

opening in said body and in further combination with
a multi-turn coil positioned in said opening and adapted -
to-conduct a magnetic-field-producing current.

3. The combination of elements as in claim 2 in
which said body is of soft iron and in further combi-
nation with two thin flat. concentric circular members
of hardened steel fitted across the ends of said arms and
forming ‘said flat faces. .

4. In an intermittent drive apparatus, a clutch or brake
unit including an’ electromagnet having a generally plane
face and a thin disk-like wheel rotatably positioned in
front of said face and including a plurality of freely mov,
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able ‘magnetic elements adapted to be moved toward or .
away from said face thereby to hold or- ot hold said-

wheel with ‘respect thereto, -and ‘a- load :shdft ‘adapted
to be started and stopped a number of times':per. Tevo-
Jution and connected in at least one-to-one drive relation
with. said wheel. - S SR

5: The combination of elements as.in claim 4 in which
said wheel 'is non-magnpetic. and - has cut through “it:-a
plurality . of -openings in: which said ‘magnetic:‘elements
.are, loosely carried and in which said wheel is: rotatably
‘¢arried on a shaft extending-through:an ‘opening along
the common axis of said electromagnet. i . !

6. In a clutch-brake unit ‘wherein a load shaftiis to
‘be suddenly started and suddeiily stopped. a number - of
‘times -per : revolution, -a- brake elecfromagnet, a ‘clutch
electromagnet  spaced . therefrom, a spider wheel' carried
ona drive shaft and, rotatably positioned :‘between said
electromagnets,. said ‘wheel loosely carrying-at least one
magnetic member. movably: only perpendicular relative
to the wheel toward and'away from: said electromagnets;
the thickness ‘of said wheel béing small and being only
slightly less than the separation: between said- electro-

:inductance, coilizassociated 'with -the clutch -electromagnet .

-and. .d . second: large-inductance. coil associated . with the

- “brakeé electromagnet;:a’ SOUrce; of :direct voltage; a large

10

iinductor connected in series with-said source, and ‘an elec-

" tric switch!for suddenly connecting: said first-coil in:series

rwithsaid sotirce -and said-inductor_and alternatively: for
.suiddenly.connecting said second ceil in place of said first
coil.* . : ‘ SN i

.+r11: In an apparatus of the character described, a’ rotéfé-‘ :

“bly. mounted 1oad shaft adapted to advance the paper:in a

- itypewriter line by line ;4 :plurality of times for each revolu-
“tion -of : said load shaft;a rotatably mounted: drive shaft

15
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magnets, a load ‘shaft for advancing the paperiin’a type-

writer line by:line, said load-shaft being connected . to

said -drive shaft in the lowest drive r@tio permitted by
the ‘required- resolution of starting and.stopping, -and
.means toenergize said electromagnets to: stop ‘andistart

said load shaft'a plurality of times per revolution.:"
7.. The ‘combination -of elements’ as in claim:’

-which said spider- wheel carries ‘a plurality of magnetic
members positioned in generally symmetrically ‘arranged .

cutout portions in said wheel, and in which said electro-
magnets .each have a circular. or annular magnetic’ flux
‘gap -across'which said magnetic members®are adapted to
be:held.: = V 3 (RIS
8. Am intermittent drive apparatus comprising a brake
- selectromagnet ‘and a ‘clutch electromagnet ‘each’ having
-relatively:: large - inductance, and energizing ' means:-to
supply -said - electromagnets alternatively ~ with “current
'which - builds  up 'to full value very quickly,. said ener-

25

“for operating said electric switch. 16 start and to:stopsaid:
'35 load.shaft a plurality of times per revolution. ' .

40

.gizing .means including’ a:source of direct ‘current,/switch:

‘means to connect said source. alternatively to. oneor the.

.other of 'said electromagnets, and: energy storage, means |

associated ;with said :switch: means~and in conjunction .
therewith for supplying energy to one or, theother of 48

'said electromagnets at the ‘instant it is connected’to: said
source ata rate’ greater than energy can be supplied- by,

said source alone, whereby current is built up to full value

in said ‘electromagnet inia very short time after:it'is con- 0

.. 9,-The combination of elementsias in claim 8 wherein ‘

‘nected :ito:said source.: ;-
s;iid -energy storage ‘means includes’a large inductor con-
nected in series with said source and ‘adapted to be con-
nected alternatively in series with each of .said electro-
magnets. e : ‘ Rt

PR RN
10. A control circuit. for suddenly switching current . '

from a brake electromagnet to.a clutch electromagnet to

-suddenly.stop or suddenly start:a.drive shaft controlled by
said electromagnets, ‘said :circuit: including. a first: large-

-connécted ‘in at least one to one drive. relation with 'said
“load shaft, 'a. thin-non-magnetic spider: wheel carried by
.said drive shaft, a clutch electromagnet rotatably mounted

“around: said “drive shaft and rotatable ‘relative thereto;:a

“fixed brake electromagnet mounted around said drive shaft

and rotatably clearing it; the faces of said electromagnets -

-being: spaced closely on: opposite sides of said 'spider-wheel

cand. generally parallel -thereto, each of said -electromag-.

‘nets having an annular air gap opposite said spider wheel,
-a.plurality of laterally fovable magnetic: elements loose-
.1y carried in:openings through said-wheel and adapted to
be clamped in turn:to one then the other of said-electro-
maghets - aCross ,its: respective air gap, a respective.con-

rductive: coil in each of said ‘electromagnets, -and .means:

for energizing said -coils one after the-other-in.turn in-
cluding a source of direct current; an inductor connected
“in series ‘with said source and each 'of said :coils, and.an
telectric switch for connecting one then the other of said
‘coils with said inductor across:said source. S

",.12. The combination of elements as in.claim 11.in fur-
ther combination with means including a line finder wheel

- 13.. The combination of elements.as in-claim ‘ll‘Wheré-
‘in said- clutch’ electromagnet is-rotatably ‘mounted.ion: a

‘fixed frame and said brake electromagnet is fastened:to

“said frame by screws and by a spacer, said -spacer: being

.removable: by loosening said screws and when removed. .

>permitting said brake electromagnet .to- be: moved. lateral-
iy away from said spider wheel whereby said magnetic ele-
ments can quickly and easily be replaced.: R
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