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The present invention relates broadly to im 
proved apparatus for feeding material, particu 
larly to apparatus especially adapted for the feed 
ing of film bearing thereupon pictorial or sound 

is images or for exposure to such images, although 
the utility of the invention is not limited in this 
respect. 

In certain of its aspects this invention is an 
improvement over that described and claimed in 

l0 the co-pending application of Clarkson Ulysses 
Bundick and Barton Allen Proctor, filed July 18, 
1925, Serial Number 44,482. The Bundick and . 
Proctor system of feeding material, as described 
and claimed in the above mentioned application, 

5 provides method and apparatus whereby a strip 
of material may be fed from one supporting mem 
ber to another and an intermediate portion main 
tained motionless for regularly recurring periods. 
In this system of feeding both the delivery and 

20 the taking-up carriers are driven continuously 
but at rates of Speed which vary in accordance 
with the intermittency of movement of the in 
termediate Section of the material which is being 
worked upon, all of the material being main 

25 tained under a condition of substantially uniform 
tension. Under this system of feeding, the inter 
mittently operable feeding member disposed be 
tween the masses of material Serves both to draw 
material directly from the source of supply and, 

30 working through the material, to operate an aux 
iliary feeding and tensioning device disposed 
therebetween. The driven taking-up member 
serves both to move the film away from this in 
termediate intermittently operating member and 

35 to operate an auxiliary feeding and tensioning de 
vice disposed therebetween. 
An object of the present invention is to pro 

vide improvements upon this System of feeding 
and in the construction and arrangement of aux 

40 iliary feeding and tensioning devices. Another 
object is the provision of improved auxiliary feed 
ing devices and improved tensioning devices for 
use with material handling apparatus. 
In the accompanying drawings there is shown, 

45 for purposes of illustration only, one preferred 
embodiment of the present invention, it being 
understood that the drawings do not define the 
limits of the invention, as changes in the con 
struction and operation disclosed therein may be 

50 made without departing from the spirit of the 
invention or the scope of the broader claims. 
In the drawings: 
Figure 1 is a side elevational view, partly broken 

away, and largely diagrammatic, illustrating one 
embodiment of the present invention. . 5 5 

(C. 88-17) 

Figure 2 is a front view of the construction ill 
lustrated in Figure 1. 
Figure 3 is a top plan view in detail of a pre 

ferred construction of the telescoping film en 
gaging auxiliary member. 

Figure 4 is a view taken on the lines 4-4 of 
Figure 3. 

Figure 5 is a view, largely diagrammatic, of 
an alternative construction of the taking-up 
mechanism, no auxiliary braking means being 
provided. 
In carrying out the present invention in con 

nection, for example, with the feeding of film, 
there may be provided an apparatus including 
a feeding or delivery reel 2 mounted for rota 
tion upon the spindle 3 and a take-up reel 4 
mounted for rotation upon the spindle 5. Each 
Of these spindles is shown as mounted upon aux 
iliary plate 6 which is mounted upon a frame 
F for bodily movement relatively thereto in ac 
cordance with the teaching of the co-pending 
application of Herbert George Ponting and 
George William Ford, Serial Number 542,898, 
fled in the United States Patent Office March 
11, 1922. Movement is imparted in any desired 
manner to the take-up spindle 5, preferably 
through a pulley 7, which through a spring 8, 
regulated by a nut 9, yieldingly drives the ro 
tating member 10 upon which the pulley is loosely 
mounted. The bodily movement of the plate 6 
brings a motion-receiving member 11, rotatable 
with the Spindle 5, into operative contact with 
a motion-transmitting member 12, rotatable with 
the member 10. Power may be applied to the 
delivery spindle 3 for the purpose of rewinding 
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the film thereupon, but since this arrangement . 
is not included within the scope of the present 
invention and since any One of a number of 
known means, including that described in the 
above mentioned application of Ponting and 
Ford, may be employed as desired, it is not de 
scribed. Also, any desired means may be em 
ployed for driving the take-up spindle. 

Located at a suitaple point intermediate the 
reels is any usual arrangement of lenses 13 in 
line with a gate 14 through which a material 
15, herein illustrated as comprising a perforated 
film, may be fed. The gate is conveniently pro 
vided with guiding and presser wheels 16 over 
which the film passes. Preferably the gate is 
of Sectional construction, one section carrying 
the wheels 16 and a portion of the gate and 
being mounted upon the movable plate 6. The 
other Section of the gate and an intermittently 
rotating film feeding sprocket 17 against which 
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the rollers 16 hold the film in operative relation 
may be mounted upon the fixed main frame F. 
The sprocket 17 in accordance - with common 
practice may be secured to a shaft 18 which 
terminates in a star wheel 20 which cooperates 
with a cam 21, driven by a power shaft 22 and 
intermittently rotating the sprocket 17, as is well 
understood in the art. If desired, a Geneva 
movement or any other satisfactory intermit 
tently effective driving mechanism may be emi 
ployed. As the feeding member 17 intermittently 
rotates, it intermittently feeds successive sec 
tions of the film past an aperture 25 formed in 
the gate 14 whereby the portions of the film are 
successively exposed Or projected. 
Cooperating with the feeding or delivery reel 

2 is a tensioning and auxiliary feeding mecha 
nism, preferably comprising a supporting arm 
27 with a pivoted mounting 28 upon the aux 
illiary plate 6. This supporting arm 27 is nor 
mally urged upwardly as shown in the drawings 
in a counter clockwise direction by a spring 29 
cooperating at one end with means 30 for ad 
justably varying the operation of the spring. 
The present invention is described and illus 

trated as including a braking mechanism Sup 
plemental to the tensioning and auxiliary feeding 
means, but such supplemental means, while de 
sirable under many conditions, is not necessary 
to the satisfactory operation of the device. 
Mounted upon the delivery spindle 3 for rota 
tion therewith is a brake drum 32. It will be 
seen that, the supporting arm 27 surrounds a 
substantial part of this brake drum being pivoted 
at a point above it as shown in the drawings. 
Carried by the Supporting arm 2 is a brake 
shoe 33 mounted preferably upon a flat spring 
34 which extends from a right angled extension 
35 of the supporting arm. 27. The pressure of 
the brake shoe 33 against the drum 32 is ad 
justable in part by a stop 36 in combination with the adjustment 30. 
Cooperating with the take-up reel 4 is a second 

auxiliary tension and feeding mechanism com 
prising a supporting arm 41, having a pivoted 
mounting 42 in the plate 6, and carrying a brake 
shoe 43 mounted upon a flat spring 44 which 
is attached to a right angled extension 45 of 
the supporting arm 41 and Cooperating with a 
brake drum 46, which is mounted for rotation 
with the spindle 5. An adjustable stop 47 co 
Operates with the shoe 43. 
The pivotally mounted supporting arms 27 and 

41 are shown with telescoping film-engaging 
ends, as illustrated in detail in Figures 3 and 4. 
The following description is specifically applied 
to the take-up arm 41, but it will be under 
stood that the device as applied to the delivery 
arm 27 is similar. 
As will readily be seen from Figures 1 and 

3, a portion of the supporting arm 4 is bent 
at right angles thereto to form a lug 51 in which 
is inserted a pin 52. A curved film-engaging 
plate or pad 56 is mounted upon or formed with 
a sleeve 57, which extends therefrom at a right 
angle thereto and is slipped diver the outer end 
of the supporting arm 41 and held in prede 
termined relation thereto by a pin 58 extending 
from such arm and Cooperating with an open 
ing 59 formed in the sleeve 57. The lower or 
left hand extremity 60 of this sleeve, as shown 
in the Figures 1 and 3, is turned therefrom at 
substantially right angles to the body portion. 
A pin 61 is affixed thereto in line with the pre 
viously mentioned pin 52 for the purpose of re 
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taining a compression spring 62 in Operative po 
sition, such spring being effective to urge the 
plate 56 toward the film. It will be understood 
that in practice this telescoping member and the 
supporting arm will each be pressed with one 
piece of metal. 

It will be readily seen that the above described 
construction forms a simple telescoping film-en 
gaging member movable along the longitudinal 
axis of the supporting arm 41 and hence in a di 
rection substantially at right angles to the line 
of bodily movement of the supporting member. 
As clearly shown in Figure 5, an auxiliary feed 

ing and tensioning device without any braking 
connection with the take-up carrier may be pro 
vided. An arm 41' pivoted at 42' with a telescop 
ing film-engaging member 56' under the influ 
ence of a tension spring 44 may be employed. 
In such a construction, the take-up carrier 4 
is subjected to no braking influence whatever. 
The operation of the device is as follows: 
As power is applied to the sprocket 17, the 

sprocket revolves and the film is pulled from the 
delivery carrier 2. The arm 27 is depressed and 
energy is stored in the spring 29. While the 
sprocket 17 is at rest, the spring 29 acts on the 
arm 27 to cause it to pull an amount of film from 
the carrier 2. Upon the next rotation of the 
sprocket 17 the portion of the film necessary to 
compensate for the displacement caused thereby 
is the length of film previously pulled from the 
carrier 2 and the length thereof which at that 
moment is pulled directly from the delivery car 
rier. The resiliently mounted film-engaging 
member 56 serves to cushion this direct movement 
of film from the source of supply. This combi 
nation of a resilient feeding member 27 and a 
second resilient cushioning member 56 has been 
found to be of very great advantage over a singie 
resilient member in controlling the rate of ro 
tation of the idling delivery carrier 2 and "iron 
ing out' its movement in relation to the inter 
mittent member. The delivery member rotates 
continuously, but its speed of rotation varies in 
step with the movement of the intermittent 
Sprocket 17. The film is maintained under Sub 
stantially constant tension. 
In addition to the operation above described, 

the braking shoe 33 and its associated parts if 
desired may also be used, to perform a braking 
function. The arm 27 is normally swung in such 
direction as to bring the shoe 33 in contact with 
the drum 32 by means of the spring 29. Due to 
the action of this spring, the brake shoe 33 tends 
to prevent too free rotation of the delivery spin 
dle and thereby prevents the tension on the film 
becoming less than that required for proper 
feeding. In the event of a tendency toward too 
great tension, however, the tension on the film 
causes the supporting arm 27 to move in op 
position to the action of the spring 29 thereby 
relieving the braking action of the shoe 33 to a 
Corresponding extent and re-establishing the 
predetermined tension upon the film. Such brak 
ing action is particularly useful in case of an un 
usual condition of film feeding, such as, for ex 
ample, binding of the delivery spindle due to im 
proper lubrication, a piece of grit, sudden ac 
celeration or deceleration of the intermittent 
Sprocket 17, or any of the countless small emer 
gencies which arise in film feeding: 
As previously pointed out, this braking oper 

ation is not required for the normal feeding and 
tensioning operation of the device. If desired, 
the braking mechanism may be entirely eliminat 
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ed. In that case it is often found desirable to 
arrange the magnitude of the Springs 29 and 62 
So that the magnitude of the spring 62 is material 
ly less than that of the spring 29. In such event 
under many conditions of feeding the operation of 
telescoping arm 56 satisfactorily performs the 
feeding and tensioning function while the bodily 
movement of the arm 27, urged by the spring 29, 
is Satisfactory for taking care of any unusual 
movement due to emergency conditions. 

It is obviously of great importance that the 
cadence or step between the auxiliary device 
and the intermittent member be not interrupted. 
The provision of a telescoping resilient film-en 
gaging member, mounted for bodily movement, 
upon a resilient arm, is useful in tilis respect. 
OWing to different conditions of feeding, the 
movement of the Supporting arm may be irregu 
lar, but that of the telescoping pad continues 
regular irrespective of the position or move 
ment of the arm. In maintaining this desirable 
Cadence, the movement of the film-engaging pad 
in right angled relation to the path of the film 
between the pad and the intermittent feeding 
member gives improved results, particularly when 
use is made of film masses of relatively great 
weight. 
The operation of the supporting arm 41, the 

yielding and telescoping film pad associated 
therewith, the take-up carrier 4, and the sprocket 
17 is analogous to that of the elements between 
the Sprocket 17 and the delivery carrier 2. As 
the Sprocket 17 revolves, a portion of the film 
equal to 'one frame is moved forwardly. The 
Spindle 5, yieldingly but continuously driven, 
pulls the film away from the sprocket and tends 
to coil it upon the take-up carrier 4. The two 
resilient members, as before described, serve the 
double function of keeping the section of filia 
between the sprocket 17 and the carrier 4 under 
continuous motion and tension and of cushioning 
it whereby the pull of the spindle 5 upon the film 
is prevented from being communicated to the 
perforations in engagement with the teeth of the 
Sprocket 17 and hence injuring such perforations 
and the film. 

In addition to the auxiliary feeding operation 
above described, a braking function may also be 
performed. 
The take-up brake 43 is normally so positioned 

as to exert little braking action upon the drum 
46. In the event, however, of a tendency of un 
due strain on the film between the feeding sprock 
et 17 and the reel 4, the film will be effective to 
Swing the supporting arm 41 in such direction 
about its pivotal mounting 42 as to bring the 
brake shoe 43 into more effective braking engage 
ment with the drum 8. Due to the fact that the 
spindle 5 is driven through a frictional drive 8, 
Such braking action will be effective for decreas 
ing the driving force on the Spindle 5 and con 
Sequently will relieve the tension on the film and 
produce the desired operating conditions between 
the intermittent sprocket and the take-up reel. 
The usefulness of this braking mechanism has 

been stated above, but applicant has been able 
successfully to feed material without the use of 
braking means in addition to the primary ten 
Sion controlling means, but under many condi 
tions he prefers to use both means. 

It will thus be seen that the operation of the 
conventional intermittent feeding member, in co 
operation with the improved auxiliary feeding and 
tensioning devices described herein, serves to feed 
a film or other material from an idling delivey 

3 
carrier to a frictionally driven take-up carrier, 
each of Such carriers being continuously driven 
but at rates of Speed which wary in step with 
movement of the intermittent member, the en 
tire operative length of the material being main 
tained under Substantially constant tension. 
This system of feeding does away with the con 
ventional continuous sprockets with their associ 
ated loops of slack film. Under this system, the 
feeding apparatus is less expensive, wear upon 
the material is much reduced, breakage rendered 
very much less frequent, threading and other na 
nipulation made easier, and, in the case of no 
tion picture film, greater exactitude of registra 
tion at the aperture Secured. 

In the manner described required tension on 
the film to insure proper feeding is automatically 
Secured by the mere threading of the film into 
position, and is automatically maintained by the 
operation of the tensioning, auxiliary feeding or 
braking mechanisms. 
Many of the advantages of the present inven 

tion have been stated above and will be obvious 
from a reading of the previous portion of this 
specification and the subjoined claims. Other 
advantages arise from the provision of improved 
apparatus whereby a film or other material may 
be fed from an idling mass to a driven take-up 
naSS by means of an intermittent feeding men 
ber placed therebetween and auxiliary feeding 
and tensioning means operated by the film itself. 

Still further advantages arise from the provi 
Sion of means in an auxiliary tensioning and 
feading device whereby a more even and steady 
flow of the material may be secured and with re 
duced wear thereupon and reduced liability of 
damage. 
The foregoing description illustrates my device 

aS applied in Connection with an intermittent 
feeding member. It will be readily understood by 
those skilled in the art, however, that my inven 
tion may be applied to a film or other strip in 
cooperation with a continuously driven feeding 
member for the purpose of making the flow of 
material more uniform and compensating for 
minor irregularities of movement of the feeding 
member. This use of my invention is particu 
larly applicable to that operation which is often 
spoken of in the art as “ripple killing', particu 
larly in connection with sound motion pictures. 

I claim: 
1. In a film handling apparatus, an idling de 

livery carrier, a power-driven take-up carrier, an 
intermittently driven toothsd feeding-member 
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positioned therebetween for drawing film from 139 
said delivery carrier and moving it toward said 
take-up carrier, and mechanisms for compensat 
ing for the difference in character of movement 
Of Said Carriers and Said feed ng nenber; said 
Compensating mechanism assicciated with said 
delivery carrier including a movable supporting 
member, a Spring urging sad Supporting mem 
ber toward the film, a member engaging the film 
between Said delivery carrier and said feeding 
member, means for mounting said film-engaging 
member upon said supporting member for bodily 
movement in respect thereto, a spring urging 
said film-engaging member toward the film, said 
springs being of different magnitudes whereby 
each feeding impulse of sad feeding member. J 
as it draws film directly from said delivery car 
rier is cushioned by one of said springs and also 
stores power in said spring so that said spring 
is effective to move the firin directly from said 
carrier during each period of idleness of said 
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4 
feeding member, said spring and said feeding 
member operating in step or rhythm, and where 
by said other mentioned spring is effective to 
yield under abnormal conditions of feeding for 
the purpose of protecting the film against dam 
age, without interupting such rhythm of said 
feeding member and said other mentioned 
Spring; and Said comp2nsating mechanism as 
Sociated with said take-up carrier including a 
movable supporting member, a spring urging 
said supporting member toward the film, a mem 
ber engaging the film between said feeding 
member and said take-up carrier, means for 
mounting said film-engaging member upon said 
supporting member for bodily movement with 
respect thereto, and a spring urging said film 
engaging member toward the film, said springs 
being of different magnitudes whereby the di 
rect pull of said power-driven take-up carrier 
upon the film in engagement with said toothed 
intermittent feeding-member during the period 
of idleness of said intermittent feeding-member 
is cushioned by One of said springs and power 
Stored in said spring so that said spring is ef 
fective to move the film away from said inter 
mittent feeding member during the period of 
operation of said intermittent member, said 
spring and said feeding member operating in step 
or rhythm, and whereby said other mentioned 
spring is effective to yield under abnormal con 
ditions of feeding, for the purpose of protecting 
the film against damage, without interrupting 
such rhythm of said feeding-member and said 
other mentioned spring. 

2. In a film handling apparatus, an idling de 
livery carrier, an intermittently driven toothed 
feeding member for drawing film directly from 
said delivery carrier, and mechanism for con 
pensating for the difference in character of 
movement of said delivery carrier and said in 
termittent feeding member, said compensating 
mechanism including a movable supporting 
member, a spring urging said supporting mem 
ber toward the film, a member engaging the film 
between said delivery carrier and said intermit 
tent feeding member, means for mounting said 
film engaging member upon said supporting 
member for bodily movement with respect there 
to, a spring urging Said film engaging member 
toward the film, said springs being of different 
magnitudes whereby each feeding impulse of said 
feeding member as it draws film directly from 
said delivery carrier is cushioned by one of said 
Springs and also stores power in said spring so 
that said spring is effective to move the film 
directly from said carrier during each period of 
idleness of said feeding member, said spring and 
said feeding member operating in step or rhythm, 
and whereby said other mentioned spring is ef 
fective to yield under abnormal conditions of 
feeding for the purpose of protecting the film 
against damage, without interrupting such 
rhythm of Said feeding member and such other 
mentioned spring. 

3. In a film handling apparatus, a power driv 
en take-up carrier, an intermittently driven 
toothed feeding member for moving film toward 
said take-up carrier, and mechanism for com 
pensating for the difference in character of 
movement of said take-up carrier and said in 
termittent feeding member, said compensating 
mechanism including a movable supporting 
member, a spring urging said supporting mem 
ber toward the film, a member engaging the 
film between said take-up carrier and inter 

1,944,089 
mittent feeding member, means for mounting 
said film engaging member upon said support 
ing member for bodily movement with respect 
thereto, a spring urging said film engaging mem 
ber toward the film, said springs being of differ 
ent magnitudes whereby the direct pull of said 
power driven take-up carrier upon the film in 
engagement with said toothed intermittent feed 
ing member during the period of idleness of 
said intermittent feeding member is cushioned 
by One of said springs and power stored in said 
Spring SO that said spring is effective to move 
the film away from said intermittent feeding 
member during each period of operation of said 
feeding member, said spring and said feeding 
member operating in step or rhythm, and where 
by said other mentioned spring is effective to 
yield under abnormal Conditions of feeding, for 
the purpose of protecting the film against dam 
age, without interrupting such rhythm of said 
feeding member and such other mentioned 
Spring. 

4. A film handling apparatus which comprises 
a carrier, a member engaging the film supported 
by said carrier for feeding it in relation thereto, 
and means for subjecting the film during such 
feeding Operation to a plurality of resilient forces 
of different characteristics, Said means including 
a resiliently mounted arm engaging the film be 
tween said delivery carrier and said feeding mem 
ber for controlling the tension of the film between 
said carrier and said feeding member, said arm 
being characterized by a telescoping film engag 
ing end yieldingly movable relatively to the film. 

5. A film handling apparatus which comprises 
a carrier, a member engaging the film supported 
by said carrier for feeding it in relation thereto, 
and means for subjecting the film during the 
feeding Operation to a plurality of resilient forces 
of different characteristics, said means compris 
ing a movably mounted arm engaging the film 
between said carrier and said feeding member, a 
first spring for moving said arm toward the film, 
a telescoping film engaging end mounted for 
movement upon Said arm toward and away from 
the film, a second Spring for moving said film en 
gaging end toward the film, said first and second 
springs being of different magnitudes, whereby 
each feeding impulse of Said feeding member as 
it draws film directly from said carrier is 
cushioned by one of Said springs and also stores 
power in said spring so that said spring is effec 
tive to move the film from said carrier during 
each period of idleness of said feeding member, 
said spring and Said feeding member operating in 
step or rhythm, and whereby said other men 
tioned spring is effective to yield under abnormal 
conditions of feeding for the purpose of protecting 
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the film against damage without interrupting 
such rhythm of said feeding member and said 
other mentioned spring. 

6. A material handling apparatus which com 
prises a carrier, a feeding member engaging the 
material supported by said carrier for feeding it 
in relation thereto, and means for controlling the 
tension of that portion of the material between 
said carrier and said feeding member, said tension 
controlling means comprising a pivoted lever, a 
spring for moving said lever in a direction gen 
erally parallel to that of the movement of the ma 
terial by said feeding member, a film engaging 
member mounted upon One end of said lever for 
bodily movement thereupon in a direction sub 
stantially parallel to the longitudinal axis there 
of and Substantially at right angles to such 
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general direction of movement of the film, and a 
Spring for moving Said film engaging member 
toward the film and into engagement therewith. 

7. A material handling apparatus which com 
prises a carrier, an intermittent feeding member 
engaging the material Supported by said carrier 
for feeding it in relation thereto, and means for 
controlling the tension of that portion of the 
material between said carrier and said feeding 
member, Said tension controlling means con 
prising a pivoted lever, a Spring for moving Said 
lever in a direction generally parallel to that of 
the movement of the material by Said, feading 
member, a film engaging member mounted upon 
One end of Said lever for bodily movement, there 
upon in a direction Substantially parallel to the 
longitudinal axis thereof and Substantially at 
right angles to such general direction of move 
ment of the film, and a Spring for moving said 
film engaging member toward the film and into 
engagement therewith, said springs being of dif 
ferent magnitudes, whereby each feeding impulse 
of Said feeding member as it draws film directly 
from Said carrier is cushioned by One of Said 
springs and also stores power in said spring so 
that said spring is effective to move the film from 
Said carrier during each period of idleness of Said 
feeding member, said spring and said feeding 
member operating in step or rhythm, and where 
by said other mentioned spring is effective to yieid 
under abnormal conditions of feeding for the 
purpose of protecting the film against damage 
with interrupting such rhythm of Said feeding 
member and Said other mentioned Spring. 

8. A film handling apparatus which comprises 
a carrier, a member engaging the film supported 
by said carrier for feeding it in relation thereto, 
and tension-controlling means, said means com 
prising a movable Supporting member disposed 
between said carrier and said feeding-member, a 
Spring for moving said Supporting member toward 
the film, a film engaging element mounted upon 
said supporting member for bodily movement in 
respect thereto, and a spring for urging said ele 
nent toward the film, said carrier, said feeding 
member, and said film engaging element being so 
disposed in relation to each other that they forml 
an arcuate path for the film and said film en 
gaging element being positioned between such arc 
and the chord thereof. 

9. Apparatus according to claim 8, said springs 
being of substantially different magnitudes. 

10. In a material handling apparatus, a delivery 
carrier, an intermittently operating feeding mem 
ber engaging the material supported by said car 
rier for drawing it therefrom, and auxiliary feed 
ing means adapted both to cushion the effect of 
Said intermittent feeding member upon the na 
terial during the periods of operation thereof 
and to draw material from said delivery carrier 
during the periods of rest of said intermittent 
feeding member, said auxiliary feeding means 
comprising a member engaging the material be 
tween said feeding member and said carrier, 
means movable relatively to the apparatus for 
mounting said engaging member upon said appa 
ratus, resilient means for urging said engaging 
member toward the film and into engagement 
therewith, and a spring for moving said mount 
ing means in opposition to the traction of the film, 
Said mounting means being so disposed in rela 
tion to the material that following the movement 
of the film by said feeding member said engag 
ing member is noved both in a direction substan 
tially parallel to the direction of movement of 

5 
the film and also in a direction substantially 
normal thereto. 

11. A material handling apparatus which com 
prises a delivery carrier, a powered feeding mem 
ber engaging the material supported by said car 
rier for drawing it therefrom, and auxiliary 
feeding means, Said auxiliary feeding means com 
prising a pivoted lever disposed between said 
delivery carrier and said feeding member, a 
Spring for moving Said lever in a direction gen 
ofally opposite to that of the movement of the 
material by said feeding member, said spring 
being so mounted and so attached to said lever 
that it moves Said lever upon its pivot, a film 
engaging rhember mounted upon one end of said 
lever for bodily movement thereupon in a direc 
tion Substantially parallel to the longitudinal 
axis thereof, and a Spring for urging said film 
Cingaging member into engagement with the film. 

12. A material handling apparatus which com 
prises a delivery carrier, an intermittent feeding 
member engaging the material Supported by said 
carrier for drawing it therefrom, and auxiliary 
feeding means, said auxiliary feeding means com 
prising a pivoted lever disposed between said de 
livery carrier and Said feeding member, a spring 
for moving Said lever in a direction generally 
opposite to that of the movement of the mate 
rial by Said feeding member, said spring being 
SO mounted and So attached to said lever that 
it moves Said lever upon its pivot, a film engag 
ing member mounted upon one end of said lever 
for bodily movement thereupon in a direction 
Substantially parallel to the longitudinal axis 
thereof, and a Spring for urging said film engag 
ing member into engagement with the film, 
whereby each feeding impulse of said feeding 
member as it draws film directly from said car 
rer is cushioned by one of said springs and also 
Stores power in Said Spring so that said spring 
is effective to move the film from said carrier 
during each period of idleness of said feeding 
member, said spring and said feeding member 
operating in step or rhythm, and whereby said 
other mentioned spring is effective to yield un 
der abnormal conditions of feeding for the pur 
pose of protecting the film against damage with 
out interrupting such rhythm of said feeding 
member and said other mentioned spring. 

13. A material handling apparatus which com 
prises a take-up carrier, a powered feeding men 
ber engaging the material supported by said car 
rier for moving its theretoward, and auxiliary 
feeding means, said auxiliary feeding means 
Comprising a pivoted lever disposed between said 
take-up carrier and said feeding member, a 
Spring for moving said lever in a direction gen 
erally the same as that of the movement of the 
material by said feeding member, said spring be 
ing SO mounted and so attached to said lever that 
it moves said lever upon its pivot, a film engag 
ing member mounted upon one end of said lever 
for bodily movement thereupon in a direction 
Substantially parallel to the longitudinal axis 
thereof, and a Spring for urging said film engag 
ing member into engagement with the film. 

14. In a material handling apparatus, a deliv 
ery carrier, an intermittently operating feeding 
member engaging the material supported by said 
carrier for drawing it therefrom, and auxiliary 
feeding means adapted both to cushion the ef 
fect of said intermittent feeding member upon 
the material during the periods of operation 
thereof and to draw material from said delivery 
carrier during the periods of rest of said inter 
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mittent feeding member, said auxiliary feeding 
means comprising an element engaging the ma 
terial between said feeding member and said 
carrier and tending to displace the material from 
a straight line between said carrier and said 
member, a mounting for said film-engaging ele 
ment movably disposed upon said apparatus, a 
first spring effective upon said mounting for 
urging said film engaging element toward the 
film in a direction substantially parallel to the 
direction of travel of the film between said film 
engaging element and said feeding member, a 
second spring effective upon said mounting for 
urging said engaging member toward the ma 
terial in a direction substantially at right angles 
to such first mentioned direction, said mount 
ing being so disposed relative to the material that 
the movement of said material-engaging element 
in one of such directions is effective to carry 
out such cushioning operation and the move 
ment thereof in the other of such directions is 
effective to carry Out such auxiliary feeding op 
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15. In a material handling apparatus, a take 

up carrier, a toothed intermittently operating 
feeding member engaging thernaterial supported 
by said carrier for feeding it theretoward, and 
auxiliary feeding means adapted both to cushion 
the effect of said driven carrier upon the ma 
terial during the periods of operation thereof 
and to draw material from said intermittent 
member during the periods of rest thereof, 
said auxiliary feeding means comprising an 
element engaging the material between said car 
rier and said feeding member, a mounting for 
said film-engaging element movably disposed 
upon said apparatus, a first spring effective upon 
said mounting for urging said film-engaging ele 
ment toward the film in a direction substantially 
parallel to the direction of travel of the film 
between said film-engaging element and said 
feeding member, a second spring effective upon 
said mounting for urging sald engaging member 
toward the material in a direction substantially 
at right angles to such first mentioned direction, 
said mounting being so disposed relative to the 
material that the movement of said material 
engaging element in one of such directions is 
effective to carry Out. Such cushioning Opera 
tion and the movement thereof in the other of 
such directions is effective to carry out such 
auxiliary feeding operation. 

16. A film handling apparatus which comprises 
two film supporting members between which a 
film is fed and film tensioning means disposed 
between said supporting members, said film ten 
sioning means comprising a movable lever, a full 
crum upon which said lever is movably mounted, 
a film engaging member, said supporting members 
and said film engaging member being SO posi 
tioned that they form an arcuate pathi for the film, 
said film engaging member being positioned be 
tween such arc and its chord, means for mounting 
said film engaging member upon said lever for 
bodily movement in relation thereto as well as for 
bodily movement therewith, said mounting means 
including elements which guide the movement of 
said film engaging member reatively to said lever, 
and means for moving said lever upon said full 
crum and thereby bodily moving said film engag 
ing member, 
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17. A film handling apparatus which comprises 

two film supporting members between which a 
film is fed and film tensioning means effective be 
tween said supporting members, said film ten 
sioning means comprising a pivoted lever, a full 
crum upon which said lever is movable, a spring 
for moving said lever upon said fulcrum in oppo 
sition to the traction of the film, a sleeve upon 
said member movable along the longitudinal axis 
thereof, a film-engaging element mounted upon 
said sleeve, and a spring for urging said sleeve 
toward,the film and said element into engagement 
thereWith. 

18. A film handling apparatus which comprises 
a spindle adapted for the removable mounting 
of a film carrier thereupon, a brake drum revo 
luble. with said spindle, a toothed member for 
feeding a film supported upon said carrier, a 
supporting member movably mounted adjacent 
said carrier, an element engaging the film be 
tween said carrier and said toothed member, 
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means for mounting said film engaging element 
upon said supporting member for bodily move 
ment along the longitudinal axis thereof, a spring 
for urging said element toward the film and into 
engagement therewith, a brake shoe mounted 
upon said Supporting member for cooperation 
with said brake drum upon said spindle, and 
a Spring for urging said supporting member to 
Ward said drum. 

19. A film handling apparatus which comprises 
a spindle adapted for the removable mounting 
of a film carrier thereupon, a brake drum upon 
said spindle, a toothed member for feeding a film 
supported upon said carrier, a pivoted member 
disposed adjacent said carrier, a sleeve mounted 
upon said member for movement along the lon 
gitudinal axis thereof, an element supported by 
said sleeve and engaging the film between said 
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carrier and said toothed member, a spring for 
urging said sleeve toward the film and said ele 
ment into engagement therewith, a brake shoe, 
and a flat spring one end of which is fixed to 
said pivoted member and to the other end of . 
which said shoe is attached. . 

20. A film handling apparatus which comprises 
a spindle adapted for the removable mounting of 
a film carrier thereupon, a brake drum upon 
said spindle, a toothed member for feeding a 
film supported upon said carrier, a pivoted men 
ber disposed adjacent said carrier, a fulcrum 
upon which said pivoted member is movable. a 
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sleeve. mounted upon said pivoted member for 
movement along the longitudinal axis thereof, an 
element supported by said sleeve and engaging 
the film between said carrier and said toothed 
member, a spring for urging said sleeve toward 
the film and said element into engagement there 
with, a brake shoe, a flat spring one end of which 
is fixed to said pivoted member and to the other 
end of which said brake shoe is attached, and 
means for mounting said flat spring upon said 
pivoted member in relation to said brake drun 
for utilizing the resilience of said spring both 
to cushion the operation of said brake and also 
directly to move said pivoted member in opposi 
tion to the traction of the film. 
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