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To all whom it may concern:

Be it known that I, Roperr L. WarTkINs,
a citizen of the United States, residing at
the city of New York, borough of Manhat-
tan, county and State of New York, have in-
vented a certain new and useful Photomi-
crographic Apparatus, of which the follow-
ing is a specification. :

This invention is a photomicrographic ap
paratus by which objects, such as blood
specimens and other subjects, may be mag-
nified and photographed in rapid succes-
sion.

The present application is a continua-
tion of a prior application filed’ by me on
May 16, 1907, Serial No. 873,985 for an in-
vention entitled “Photomicrographic cam-
era” as to all matter common to the two ap-
plications. ,

In certain kinds of microscopic work it
is desired to secure photographs of varying
conditions of the subject under examination.
For example, when a specimen of the hu-

man blood is examined under the micro- -

scope, it is desirable, and in some instances
essential, that a medical record be secured
showing at different successive periods the
movement of the corpuscles of the blood, as
well as the movement of the individual
blood cells. This record is secured from a
specimen consisting of one or more drops of
the human blood, freshly drawn from the
patient, and thereafter deposited on a slide
and introduced into the microscope without
appreciable loss of time. The operation of
photographing the specimen should, mani-

. Testly, be conducted as expeditiously as pos-
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sible in order to secure a photographic rec-
ord of the blood while the corpuscles and

cells are in motion. While I have mentioned .
one use of the apparatus . in obtaining a .

photomicroscopic record of the human
blood, it is apparent that the apparatus of
the invention is useful in obtaining similar
records of many other subjects.

To obtain the results desired, I employ
a microscope or magnifying apparatus in

" combination with a moving picture taking
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apparatus wherein a sensitized photographic
film is moved at intervals across the field of
the microscope, the latter operating to pro-
ject magnified images of the subject under
examination. - With the microscope .and the
intermittently moved photographic film

mechanism it is preferred to employ means

- wheels.

of one kind or another for producing a
beam of light of sueh intensity as to pro-
ject the image magnified by the microscope
onto the film so as to attain the required
photographic pictures.

The employment of the continuous sensi-
tized film exposed rapidly to the images
projected by the microscope, with or with-
out the means for producing artificial light,
is an important factor in obtaining mi-
croscopic pictures of the specimen under
examination, for the reason.that the inter-
mittent movement of the continuous sensi-
tized film affords the necessary photo-
graphic surfaces to secure the latent impres-
sions without involving delay and loss of
time incident to changing the usual photo-
graphic plates. v

In the drawings, the figure represents a
vertical section, partly in elevation, of my
apparatus for securing a succession of mi-
croscopically enlarged pictures in accord-
ance with this invention. ' _

In the drawings I have shown one form

‘of apparatus adapted for use in connection

with a microscope I& and a source of light,
such as an are lamp, the carbons of which
are indicated at-J* J*, for the purpose of
producing successive photomicrographs on
a continuous sensitized film Q. The gen-
eral construction of the apparatus for mov-
ing the continuous sensitized film Q is simi-
lar to that employed in “moving picture
machines,” and for this reason I will not
describe in detail the several working parts
of said moving picture machine. As shown,
however, the film is uncoiled from a feed
spool ¢ and is coiled upon a take-up spool
¢’, said spools being suitably mounted withi-
in a light-tight casing Q’. As the film passes
from one spool to the other it is engaged
by, feed wheels ¢% and it passes between suit-
able guides ¢®, which-guides operate to hold
the film in engagement with said feed

Within the casing is a horizontal dia-
phragm or partition Q? the latter being con-
nected with the bottom of the casing by a
light-tight coupling Q3. ’

Secured to the top of the partition is a
sleeve R, the upper part of which sleeve is
provided with a lining 7 engaging with a
collar R’ to produce a light-tight connec-
tion therewith. Said collar contains -a
ground glass R? which is positioned across
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the lower part of a vertical sight tube RS,
the latter extending upwardly within casing
@’ and containing a suitable lens 7. -

Around the upper part of the vertically

positioned sight tube 1is fitted a double tube
R#, the latter extending upwardly through
the top of casing @, and fitted between the
members of this double tube is a lined eye-
piece 8, the latter being provided with suit-
able means for holding the eye-piece stead-
ily in position over the eye of an operator.

The microscope is represented as consist-
ing of a table ¢, a base or stand ¢ for sup-
porting the table, a lens tube €2, a screw ad-
justment ¢* for focusing said lens tube, and

_a mirror ¢*, the latter being positioned be-
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low the table and being adjustable to differ-
ent positions for reflecting the rays of light
emanating from the arc lamp through the
lens, table and the subject on the table.
The microscope is positioned in operative

- relation to the moving picture mechanism

contained within casing Q’, and ‘as shown

- the microscope is removable at will from
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said casing. Of course, meansshould be
provided for excluding light from entering
casing Q’ except that beam of light which
is projected by the microscope. For secur-
ing this object I have shown a light-tight
coupling between the lens tube of the micro-
scope and the casing Q.
consists of a double flanged member s and
a tube ¢ fitted between the flanges of said
membeér s. The tube ¢ is fastened to or
otherwise engaged with partition Q? so as
to depend downwardly therefrom, whereas
the double flanged member s is positioned
over the upper part of lens tube e® of the
microscope.. When properly positioned the

microscope is in alinement with sight tube-

R* and by using the two-part coupling s s’

the external rays of light are precluded -
from entering casing Q’ through the open-

ing which is provided in the bottom of the
casing for the reception of the microscope.
The feed wheels and take-up spool ¢’ of

the film operating mechanism are adapted’

to be driven by a motor or equivalent mech-
anism, for the purposé of imparting move-
ment to the sensitized film, but this move-
ment is given intermittently to the film by
a suitable device actuated by the motor.
As shown, the device embodies a disk S
which is provided with a member, such as

a pin S positioned for engagement with .

film.

the non-sensitized surface of " the

"When said disk and the attached pin are

rotated the film remains practically at rest
during a part of such rotation, but at an-
other period in the rotation of the pin the
latter draws on the film for moving it a
predetermined distance. Said film is simi-
lar to those ordinarily used in moving pic-
ture machines, <. e., it is provided with per-

forations near the respective edges thereof.

Said coupling

> : 1,214,851

Preferably the width of the film is less than
the diameter of sight tube R® and the focus-

ing glass R%. The film passes between sleeve - .

R and collar R/, so that i is adapted for
movement between the focusing glass R?
and lens tube ¢® of the microscope. A shut-

"ter T, similar to those used in moving pic-

ture machines, operates between the film
and the lens tube of the microscope.
It will be understood that the operator

may view the subject through sight tube R?,.

for the reason that the image 1s projected
by the microscope against focusing glass
R?, a portion of the subject being visible
at the edges of the film. The sight tube en-
ables the operator to adjust the microscope
for securing the proper focus. :

In operation an enlarged’ image.is pro-
jected by the microscope against the sen-
sitized surface of film Q when shutter T is
open.” The motor being in operation, the
disk 82 is rotated and advances a certain
length of film across tube R, whereby the
exposure is made to secure a latent impres-

sion on the sensitized surface of the film.

The shutter closes and the film is moved
by disk 8%, whereby the film is coiled upon
the take-up spool ¢/, and at the same time
a fresh length of film is uncoiled from feed
spool ¢. These operations are repeated to
secure a desired number of latent impres-
sions on the sensitized surface of the film.
Obviously, the film can be removed from
the machine, developed and fixed in the

_ordinary -way to produce a picture film

which may be employed in the so-called
moving picture machines, whereby a suc-

screen, which pictures represent the move-
ment of the corpuscles of blood as the latter
circulate in the human system, or as the
blood cells move individually, this adapta-
tion of the apparatus being especially useful
for lecture purposes.

In photographing certain specimens, such
as specimens of the human blood for medical
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purposes, it is desired to secure a record .

at different successive periods for the pur-
pose of showing the movement of the cor-
puscles, as well as the individual movement
of the cells in the blood. This photographic
record is taken from one or more drops.of
human blood drawn fresh from the patient,
deposited on a slide to be used in the micro-
scope, and the subject is immediately pho-
tographed, the operations being performed
as expeditiously as possible in order to se-
cure photographic exposures of the blood
specimen while the corpuscles and cells
thereof are in motion. By employing the

continuous sensitized film adapted to be ex-

posed rapidly across the field of the micro-
scope, and by using a light of the power fur-
nished by the electric arc, I am able to ob-
tain photomicrographic records of the con-
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dition of the human blood, for the reason
that the electric arc furnishes the light re-
quired to secure the. instantarieous photo-
graphic exposures, and the intermittent
movement of the film affords the necessary
photographic surfaces for securing the la-
tent impressions of the enlarged images pro-
jected by the microscope, the intermittently
moving film being particularly useful for
the reason that it obviates the delay and loss
of time required to change a number of sen-
sitized photographic plates.

Having thus fully described the inven-
tion, what I claim as new, and desire to se-
cure by Letters Patent is:

1. An apparatus for making photqgrap‘hs;

of enlarged images in rapid succession em-
bodying a casing, means for supporting and
intermittently feeding a sensitized trans-
parent film, means for projecting magnified

. images of a subject onto said film, and means
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positioned for viewing from the rear of the
film the magnified images projected thereon.
2. An apparatus for making photographs

‘of images in rapid succession embodying a

casing, means for supporting a sensitized

‘transparent film therein, means for feeding

said film intermittently, means positioned
in front of the film for projecting images of

_a subject onto said film, and observation

means positioned at the rear of the film for
viewing said images as they are projected
on the film. : '

3. An apparatus for obtaining photo-

-microscopic enlargements of subjects in

rapid succession embodying a - light-tight

casing provided with a light inlet, film-sup-

porting means positioned within said cas-
ing, means for feeding and exposing said

-sensitized film intermittently, a microscope

gositioned in register with said light inlet
or projecting enlarged images of the sub-
jects onto said sensitized film, means where-
by the admission of light rays to the in-
terior of said casing. 1s excluded except
through said microscope, and a source of
light the rays of which are directed through
said microscope. o

4. An apparatus for obtaining photo-
microscopic enlargements of subjects in
rapid succession. embodying a casing, film-
supporting means therein, means for feed-
ing and exposing said film intermittently,
a source of light, a microscope positioned
in operative relation to the casing and to the
source of light whereby a beam of light is
adapted to be directed through said micro-
scope and to project onto the film enlarged
images of the subjects, and means in co-
operative relation to the casing and to the
microscope for excluding all other light
rays from the casing except the beam of
light.

5. An apparatus for obtaining phot-o-'
microscopic enlargements of subjects in

rapid succession embodying a casing, film-
supporting means therein, feed means for
intermittently moving and exposing said
film, a source of light affording an Intense
beam for securing instantaneous photo-
graphic exposures, and a microscope posi-
tioned in operative relation to the casing
and to the source of light whereby the beam
of light is adapted to be directed through
the microscope for projecting onto the film
enlarged images of the subjects, said micro-
scope being removable at will from ‘opera-

_tive relation to said casing.

6. In an apparatus for obtaining photo-
microscopic - enlargements of subjects in
rapid succession, the combination with a cas-

ing affording a photographic dark room, of

a microscope provided. with a specimen-re-
taining stage, said microscope being posi-
tioned for projecting enlarged ‘images of
subjects into said photographic dark room,
and means whereby a sensitized film is inter-
mittently moved within said dark room of
the casing so as to feed ‘the film across the
path of, and to expose said film intermit-
tently to, the enlarged images projected by
said microscope. :

7. In an apparatus for obtaining photo-
microscopic enlargements of subjects in
rapid succession, the combination with a
light-tight casing affording a.photographic
dark room, means for supporting, feeding
and exposing a sensitized film therein, a
source of light, and a microscope positioned
in operative relation to said casing and to
the source of light, said microscope being
provided with means for intercepting the
light rays whereby a beam of light is direct-
ed through the microscope and enlarged
images of the subjects are thrown onto said
film. : :

8. The herein-described method of taking
enlarged pictures of micro-organisms upon a
sensitized film, which consists in projecting
a beam of light into a dark room, to the ex-
clusion of all other light from said chamber,
placing a micro-organic body in the direct
path of said beam, moving such film within’
said chamber intermittently across said beam
of light so that the light of said beam is the’
sole light cast on said film, projecting, a
magnified image of said micro-organic body
onto said film through the medium of said
beam, whereby clear cut magnified images
are obtained, and afterward developing the
said film. , '

9. The herein-described method of taking
enlarged pictures of micro-organisms upon a
sensitized film, which consists in projecting
a reflected beam of light into a dark cham-
ber, to the exclusion of all other light from
said chamber, placing a micro-organic body
in the direct path of said beam, moving such
film within said chamber intermittently
across said beam of light so that the light of
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said beam is the sole light cast on said film,
and projecting.
" micro-organic body onto said film through -
* the medium of said beam,

a magnified image of said

magnified images are obtained, and after-
ward developing the said film.

'10. The herein-described method of tak-
ing enlarged pictures of micro-organisms
upon a sensitized film, which consists in pro-
jecting a beam of light into a dark chamber,
to the exclusion of all other light from said
chamber, placing a micro-organic body in
the direct path of said beam, moving such
flm within said chamber intermittently

across said beam of light so that the light of -

whereby clear cut:

- 'Witnesses:

1,214,851

said beam is the sole light cast on said film,

projecting a magnified image of said micro-
organic. body onto said
medium of said beam, whereby clear cut
magnified images are obtained, afterward
developing the said film, and transmitting
the reflection of the said magnified images
to the eye of an observer. '

In testimony whereof T have signed my
name to this specification in the presence of

two subscribing witnesses.
- ROBERT L. WATKINS.

H. I. BERNHARD,
M. C. RobricUEZ.

film through the
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