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To all whmn it may concern:

Be it known that I, Josepm BEGKI}R a citi-
zen of the United States residing at "Wash-

ngton, District of Columbm have invented

o

certain new and useful Improvements 1n

--Photmmphlc-Plate Holders, of which the

10

following 1s a specification.

My 111V811t1011 relates par tmulally to the

means used for insuring that the senmtmed

surface on the glass plate shall be held 1n a
certain plane of the holder, which plane may

~ be called the “ focal plane of the holder.”

i
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“ focal plane ”

In every proper ly constructed holder this
15 determined by fixed plate-
retaining ledges against which the sensitized
face of the phte is held pressed by springs
acting on the back of the plate.

Effic ictent holders as heretofore made, such_

;15 the so-called book-holder, for mstance

‘are generally heavy and clumsy Their back
springs bear at or near the middle of the

plate “Wwhere the bearing point of the springs

wears bright, ploducmo detrimental reflec-
tions into the central and most 1mportant

part of the image. These springs are, more-
over, unequal in action, being too 110'11L for

thin plates or too hea,vy for thmk ones, un-

less the extra room allowed for the spr 11109

in thickness of the holder, 1s made consider-
able, necessitating increase in bulk and

'ﬁveloht -
In n . View of the 1mperfect10ﬂs of back

springs as heretofore constructed, and of the
dlsadmntanes they have 1n use, many hold-

ers, especmlly the lighter double holders,

are now made Wlthout such springs.
glass plates come in different thicknesses,

-_-these springless holders must be made deea
~ enough to take the thickest plates;
0’11111013 therefore, properly hold a thin plate,

they

that is to say, the thin plate, instead of be-
ing held positively with its sensitized face
in what T have called the “ focal plane” of
the holder, 1s left free to fall through a cer-

tain dlstance back of such plane.
very serious defect when the objective used

is of high quality, capable of ylelding very
sharp images with full aperture, and where,
therefore, great refinements are resorted to_

1n focus*mo

1t is nonsensical to focus to
the ﬁftleth of an inch when the sensitized

surface 1s left free to fall back a smteenth_-
:of an mch or more. |

The main objects of my invention are:

to secure any desirable degree of Spring
_pressur'e on the back of the phtﬂ Wl’rhout

made without back SPrings;

| tribution of pressure on the plate.

As

Thls 15 a

apprecmbly mcreasmg the strength, bulk or
weight of the lightest holders as usually
to secure an
even pressure that shall be very nearly the

same for plates of all thicknesses; to secure
this pressure, however great it may be,

without obhgmo' the operator to do the worle
of compressing the spring; to avoid detri-
mental 1“eﬂect10ns irom the back spring into
the 1mage on the plate and secure better dis-
1 attain
these objects and other minor objects and
advantages by means of the invention de-

fined 1 the appended claims.

A few pr eferred forms of my invention
are shown in the annexed drawings, in which

| smilar reference signs refer to similar parts.

Ifigure 1 1s a plan of a holder to which
one f(n m of my invention is adapted. Fig.
21isa 101131tud11ml section on plane 2, Fig. 1.
I1g. 3 1s a cross section on plane 3, ]f‘w 1.

“Higs. 415 a plan and 5 is a section of a iorm
in which the plate-retaining ledges are used
I‘w 6 shows a

as spring-retaining ledges.
modified type of SPring. I‘los 7 and 8
show mo modifications of the form shown
in K. If1g. 9 shows a form of mixed
type, tlmt 18, a ~form having special spring-
retaining ledges at one end of the holder
and a plﬁte retaining ledge, used as spmno—
retainineg ledge, at “the other end of the
holder, the holder being of a form to which
this tmm of back spring 1s specially suited.
Fig. 10 1s a plan showmo a special form of

my invention as applied to a special known

type of plate holder; and Fig. 11 is a sec-
tion on the median line of Fig. 10.

In Ifigs. 1, 2, 3 my invention 1s shown as
pnhed t0 2 double plate holder of standard
type o
A, B, C and D represent the four bars
which malke up the holder frame. These

i bars have a middle oroove or kerf running

all around on the mslde and 1n this groove
1s held a thin, light, tlght partition F. The

end bar A i1s fulthel orooved on the 11181(1@_

to form two plate- 161“&11111151 ledges ¢ ¢/, and
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the end bar C is similarly, but more deeply,

grooved to form plate retaining ledges /4 72/
and to form a deep recess in which are f‘lS—-
tened springs I 17 by suitable fasteners 7 7.

The sprinos I I” serve to force the plates P
toward the opposite bar A under ledges g ¢’.

Bar A has at its middle part a transverse

semi-cylindrical groove G to admit the op-
tor finger in the act ef inserting or re-
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movine a plate, as seen in Fig. 2. The parts |

so far named ave of the normal construction
and of the ugual proportions, although 1
have shown all thicknesses exaggerated for
the sake of clearness. In applying my In-
vention to such holder only one slight change
1s necessary in the side bars B and C.  DBar
B should be provided with a rectangular re-
cess to form spring-retaining ledges £ 475
and bar C with a similar recess to form
similar spring-retaining ledges [ ', Into
these recesses are sprung, as explained later,
sprinegs M M, which are made of common
strip steel cut into pieces of proper length
and bent to the shape shown in dotted lines
at M/, Fie. 3. Spring M, therefore, exerts
rather strong outward pressures p and ¢
against ledges ¢ and 2 and a pressure (p+¢)
against the partition . Spring M/, which
is the same as M turned around, exerts suni-
lar counterbalancing pressures p’, ¢ and
(P’ +49")-

When a plate P’ has been inserted as
chown in the lower compartment, Fig. 2, the
ends of the spring ave forced back, off theiwr
normal bearings &” 2° (better seen in I1g. 3),
so that the pressure " and ¢” ave wholly ap-
plied with full force to the edges of the plate
P’. The pressure on the plate 1s of the same
amount as 1f the spring had been flattened
down from its natural and free shape shown
at M/, but as the spring i1s normally held
down under initial strain by the ledges 2" ¢/,
nearly all the energy required to flatten the
spring is saved, having been given once for
all when the springs were sprung into place.
Another point to be noted 1is that the 1nser-
tion of a plate, however thick, does not ma-
terially increase the stress of the springs be-
cause such stress is proportional to the total
strain or deformation as measured from the
shape M”’, Fig. 3, which the springs assume
when entirvely free, and such total deforma-
tion or strain is about the same for all
plates; hence the stress is 1tseli very nearly
constant and the pressure on the thinnest
plate used 1s nearly the same as on the thick-
est. A thin plate, therefore, is as firmly
held as a thick one, and a thick plate 1s as
easily Inserted as a thin one. This uniform-
ity of pressure is a very important feature
of my mvention. DBack springs as hereto-
fore made generally exert too little pressure
on thin plates: or, if they are made stifl
enough for thin plates, they are apt to be so
hard for thick plates that the insertion of
the thickest plates is generally very diflicult
and is sometimes 1mpossible.

A very important feature of the 1nvention
is that the partition If need have no part in
resisting the spring pressures, for the springs
would be equally efficient if the partition
were wholly removed; and the presence ot
the partition is only needed to stop light.
This is explained as follows: Supposing

975,498

partition I’ to he thin and to yield under
the slightest effort; it will yield until the
pressure (p--¢) and the pressure (p'--¢")
are exactly equal and counterbalanced; and
as the springs are equal in every respect
they always assume equal strains, that is,
the one is always bent as much as the other,
and no more. Therefore, when the holder
contains two equally thick plates or no
plates at all, as in Fig. 3, the partition If sels
midway and flat; and 1f only onc plate 1s
inserted in the holder, as in If1g. 2, the mid-
dle point of the partition I yields from the
middle position toward the empty compart-
ment, through a distance equal to one-half
the thickness of the plate that has been 1n-
serted. This is so, no matter how great the
pressures may be, and as, therefore, no tear-
ing or breaking strain is put upon the par-

tition T¥, this partition may be as hight and:

thin as i1f no springs were present. Indeed,
it may be lighter than if no springs were
present because it 1s firmly supported at its
middle point between the two springs. The
springs themselves are very thin, and hav-
ing, as explained above, constant stress due
to initial strain, great elasticity due to their
oreat length and no rivet heads, they may
be pushed down flat against the partition by
the thickest plates; and, therefore, my im-
proved back springs can be adapted to the
lightest springless holders made, without ap-
preciably reducing thelr plate holding ca-
pacity.

The height or length of the spring-retain-
ing recesses, that is, the distance between
ledge 7 and its opposite &7, or ledge { and 1ts
opposite I’, should be at least equal to the
distance between opposite plate-retaming
ledges ¢ ¢" or 2 A', in order that the inser-
tion of the thinnest possible plate shall cer-
tainly push the spring back ofl its retaiming
ledges. In Figs. 2 and 3 this height from 4
to £ 1s intentionally made a little greater
than the distance from ¢ to ¢’, with the ob-
ject of facilitating the vemoval of a plate
from the holder, as now to be explamed. In
removing a plate, the plate is first pushed
back against spring 1 to disengage the plate
from under ledge ¢, as seen in If1g. 2, for
plate P, and then it is lifted out of the
holder. This lifting out action 1s aided by
the back spring M which pushes the plate
up into the position shown, and holds it
there with the full force of its total pressure
if need be, perfectly free from possible re-
engagement with ledge g.

A very important feature of my mvention
is that the springs M M’ are held 1m place
without special rivets or other fasteners, and
that they may very easily be sprung into
place, so that my improved holders cost
very little more to manufacture than holders
that have no back springs.

To insert a spring it is first set on edge
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1n position M?, Fig. 1, with 1ts ends engaged | letters, A, B, C, D and I. The holder here

in the spring-retaining recesses. The spring | has Y-shaped springs, only one of which, R,

18 then seized between index finger and | is seen. The opposite one, if shown dotted,

thumb, at its middle point, and is pushed in | would have its outline coincident with R.

the direction of arrow ¢ until it assumes | The two springs are fixed in place by a sin- 79

the position M?® a little beyond the straight | gle rivet s, made flush like the rivets », ¢’

position, and at this peint it is turned down | before described. To insert these springs R

flat by a twisting motion indicated by ar- | they are first placed with arm R’ in one

: row b. -~ Jcorner under ledge ¢, then turned in the

10 To remove a spring all that g nec'_essary pla.ne of the paper to the pOSitiOIl shown 75
- 1s to push on it lengthwise of the plate | in dotted lines to bring the arm R’ under
holder at the middle point of the spring, | ledge 2. Then arm R’""is pushed down into
as indicated by arrow ¢, Fig. 1, just as if it | recess G and the spring as a whole is then
were intended to slide the spring along on | shifted laterally from its dotted position

15 partition F. The spring will then of itself | to the full line position. - 80
turn up on 1its pressed edge, as indicated by In Fig. 7 I show the wire equivalent U
arrow ¢, bend into position M2 and finally of the form of Iig. 6 in which the torsional

~shipout free. =~ " | elasticity of the wire is utilized as well as its
As the springs ave long, they will keep | transverse elasticity. These wire springs are

20 their elasticity well and they will not need | light, cheap, and easily sprung into place; 85

to be removed except when the operator being made to reach into the corners of the
- desires to use a spring that is either weaker | holder, they need not be held against lat-
or stronger. ST - | eral displacement by any rivets or other

_ If the partition F is weak, to prevent it | special fasteners.

25 from being subjected to undue strain, it I have so far shown only one kind of plate 90
should be properly supported while the first | holder, but my invention is applicable to
spring 1s being inserted. No special sup- | any plate holder. TIts application in the
port 1s needed, however, if the two springs | form of Figs. 1 to 3, to a holder of the type
a1e tW’lS{@d home ’Sin']_u_ltﬂﬂe(}usly_' - | shown 1n Schaub’s U. S. Patent No. 603,972

30 If very thin photographic plates are used | of May 10, 1898, is so obvious as to need 95
that might be bulged by the pressure of my | no special illustration. The Schaub holder
springs M, M’ of Fig. 1, T use a form such | 1s substantially of the form shown in Figs.
as shown in Ifigs. 4 and 5 in which the plate- | 8 and 9 with springs omitted. It is suffi-.
retaining ledges act also as spring-retaining | cient to note that Schaub’s recess made to

35 ledges. e | permit of hifting the plate out of his holder 100
In Iigs. 4 and 5 the holder proper is of | (corresponding to recess G in my Fig. 1),
the same construction as that of Tigs. 1 to | becomes unnecessary because the plate 1s
3; 1ndeed, 1t may be the same identical | then forced out by my back spring as ex-

- holder, although the spring-retaining re- | plained above in referring to plate P of my -
40 cesses 1n bars B and D are now unnecessary | I'ig. 2. In the holder of my Kigs. 1 to 3 105
and ave, therefore, omitted in these figures. | recess (x is needed because the plate cannot
Diametral springs N, N’ similar to the diam- | be lifted out before it has been pushed back
ctral springs M, M’ of Figs. 1 to 3, but | against the end springs I, but no such end

. lOllgitUdiﬂﬂl' instead of tra.nsversej are p];'()- _Spl‘illg 18 used or needed in Schaub’s holder.

45 wvided. These springs N, N’ are held down | As Schaub’s plate-retaining ledges on the 110
by having their ends engaged under the | left are not fixed, the forms of 4 to 7 with
plate-retaining ledges ¢, 4, ¢’, 2’. The | longitudinal springs are not directly appli-
springs ave set to one side in order that they | cable to the Schaub holder, unless the holder
shall not interfere with the recess G and | partition be made heavy and stiff enough

S0 they are kept from shifting laterally out of | to withstand the pressure of the springs 115

- place by means of rivets #, #/, which are | when a plate is inserted. When empty, the
~inade flush with the springs. The rivets | free ends of the springs would, moreover,
need not be headed, as the stresses exerted | project out of the holder and be in the way.
have no tendency to strip the springs off the | When, therefore, longitudinal springs are to

o rivets. It 1s obvious that these springs | be used in holders of the Schaub sattern, I 120
N, N’ can only press the plates firmly | prefer to so make them that they shall be
against their retaiming ledges and cannot | held down at one end by special spring-re-

‘bend the plates 1n the least; and, therefore, | taining ledges, and at the opposite end by

~that the thinnest plates can be used without | the plate-retaining ledge. |

60 fear of bulging them with the back springs, A smmple form shown in Figs. 8 and 9 125
1t such plates are otherwise stiff enough for | consists of a plain wire V bent to Y shape

~use 1in the holder. | - | and having its ends bent around to engage
The form shown in Fig. 6 is substantially | in spring-retaining recesses », v’ formed in
the same as that of Figs. 4 and 5 and 1s, | the side bars B’, D’. This form is, of course,

65 therefore, provided with the same reference | applicable to the plate holder shown in the 130
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preceding figures, but 1t 1s well suted to
the Schaub holder and is, therefore, shown
in combination therewith.

The form of Figs. 4 and & is applicable
to Schaub’s helder in the manner shown 1n
Figs. 10 and 11. Here staples T, T’ are used
to hold down the springs W, W’ when the
plate - retaining ledges X, X’ have been
turned back. These staples T, 1" are not
absolutely necessary, but, if omitted, the
springs would normally project and be 1n
the way, as before explained, and the holaer
would require an unusually strong partition.

In all of these forms it will be noted that
the springs are counteracting, that is, that
any strain put on the one spring is shared
by the opposite spring, if the partition 1s
flexible; that the springs contact with the
plate at or near its edges and, therefore,
cannot cause detrimental reflections into the
image when they have worn bright at the
point of contact; that the springs may all
be under as strong initial stress and strain
as desired to secure great pressure for thin
plates and very nearly constant pressure for
plates of all thicknesses; and that the thick-
est plates can, nevertheless, be inserted with
very little exertion on the part ot the oper-
ator; finally, that all of these advantages
except the first are retained when the partl-
tion is made rigid, in which case the spring
or springs in one compartment act inde-
pendently of the spring or springs in the
opposite compartment, as if such opposite
compartment were omitted and the partition
F were the rigid back of a single holder, or
the rigid bottom of a single compartment
or chamber.

‘Tt should be noted that my improved
holders with back springs, bearing at or
close to the edges of the plate, are spe-
cially suited to the holding of films having
a stiffened edge or rim, or fastened to a
rigid frame and that such frame or equiva-
lent stiffening of the periphery of the film
is all that 1s required. As plate holders
have heretofore been made films could not
be adapted for use in them unless provided
with a stiff backing to take the pressure of
the back springs; or where no back springs
were used a similar backing of suffcient
thickness was needed to fill the holder and
bring the film into its focal plane: in either
case the backing had to be removed to de-
velop and use the negative for printing.
My system, by dispensing with the necessity
for any such backing, permits the use of
films having only a stiff
being an interference may, on the contrary,
be preserved as a highly desirable and per-
manent feature of the film at all stages of its
handling. -

What I claim as my invention and desire
to secure by Letters Patent 1s:

rim which far from

975,498

for photographic cameras having a plate
receiving chamber comnrising a bottom and
walls; of a back spring for the plates to be
held in said chamber, said spring extending
from one wall of the plate holding chamber
to another wall of the said chamber; and
abutments fixed with relation to said cham-
ber walls; said spring having ends engaged
under the said abutments and also having
an intermediate point resting against the
bottom of the said plate holding chamber.

2. A plate holder for photographic cam-
eras having a back spring for the plates,
said spring extending from one wall of the
plate holding chamber to another wall of
the said plate holding chamber and abut-
ment surfaces in fixed relation to said cham-
ber walls, said spring being adapted to press
outwardly against said abutment surfaces
and inwardly at an intermeciate point
against the bottom of the said plate holding
chamber.

3. A plate holder for photographic cam-
eras having a back spring for the plates,
said spring extending from one wall of the
plate holding chamber to another wall of
the said plate holding chamber and abut-
ment surfaces formed Dby recessing sald
chamber walls, said spring being adapted to
press outwardly against said abutment sur-
faces and inwardly at an intermediate point
against the bottom of the said plate holding
chamber.

4. A plate holder for photographic cam-
eras having a back spring for the plates,
said spring extending from one wall of the
plate holding chamber to the opposite wall
of the said plate holding chamber and abut-
ment surfaces in fixed relation to said cham-
ber walls. said spring being adapted to press
outwardly against said abutments and 1n-
wardly at an intermediate point against the
hottom of the said plate holding chamber.

5. A plate holder for photographic cam-
eras having a back spring for the plates,
said spring extending from one wall of the
plate holding chamber to the opposite wall
of the said plate holding chamber and abut-
ment surfaces formed by recessing said
chamber walls, said spring being adapted to
press outwardly against said abutment sur-
faces and inwardly at an intermediate point
against the bottom of the said plate holding
chamber.

6. The combination with a plate holder
for photographic cameras having two oppo-
site plate receiving chambers formed by
walls and an intermediate partition to serve
as a bottom for each of said chambers; of a
back spring in each of said chambers ex-
tending from one wall of the chamber to an-
other wall of the same chamber, and abut-
ments fixed with relation to the said cham-
ber walls; each of said back springs having

1. The combination with a plate holder | ends lodged under the abutments of 1ts plate
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recelving chamber and also having an inter-

mediate point resting against the bottom of
1ts plate recerving chamber, the intermediate
resting points of the two springs being lo-

cated at substantially opposite points of the

- said partition.

0

J

e

7. The combination with a plate holder

for photographic cameras having two oppo-
site plate receiving chambers formed by

walls and an intermediate partition to serve

as a bottom for each of said chambers; of a

back spring in each of said chambers ex-
tending from one wall of the chamber to
another wall of the same chamber, and abut-
ments fixed with relation to the said cham-
ber walls; each of said back springs having
ends lodged under the abutments of its plate

recelving chamber and also having an in-

termediate point resting against the bottom
of its plate receiving chamber, the interme-
diate resting points of the two springs being
located at substantially opposite points of

the said partition; and means passing
through the said partition at the resting

points of the said springs to fasten them to-
gether, | | | |

>

8. The combination with a plate holder
having a plate holding chamber comprising
walls and also plate retaining ledges to de-
termine the focal plane of the holder; of a
back spring adapted to bear close to the
edge of a plate inserted in said holder and

projecting beyond such edge into a recess

tormed in the adjacent wall of the said plate
holding chamber.

9. The combination with a plate holder
having plate retaining ledges to determine
the focal plane of the holder: of a back
spring having ends adapted to bear close to

‘the edge of a plate inserted in said holder
and projecting beyond such edge, and an
‘abutting surface for each of said projecting
parts adapted to hold said springs under

stress when the holder 1s empty.

In testimony whereof, I have signed my
name to this specification in the presence of
two subsecribing witnesses.

JOSEPH BECKER.

Witnesses : |
Mary E. CowkLL,
- Jxo. T. MEANTY.
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