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UNITED STATES PATENT OFFICE.

EDWARD BAUSCH AND GEORGE HOMMEL, OF ROCHESTER, NEW YORK.

MICROTONME.

SPECIFICATION forming part of Letters Patent No. 766,135, dated July 26, 1904.
Application filed May 12,1803, Serial No, 156,841, (No model.)

To all whom ©t muay concerr:

Be it known that we, . pwarp BauscH and
GroraeE Hoaner, of the city of Rochester, in
the county of Monroe and State of New York,
have invented certain new and useful Improve-
mentsin Microtomes;and we do hereby declare
the following to be a full, clear, and exact

description, reference being had to the ac-

companying drawings, forming a part of this
specification, and to the reference-numerals
marked thereon.

Our present invention relates to microtomes
for cutting sections of materials tor micro-
scopical examination; and 1t has for its ob-

15 ject to provide a machine in which sections
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of various thicknesses may be removed with
the material held at any desired position or
angle.

Our invention has for its further object to
provide means for causing a relative recipro-
catory movement between the cutting-knife
and material and also means for adjusting said
parts relatively, embodying a micrometer-
screw and means for operating it by said re-
ciprocatory movement.

To these and other ends the invention con-
sists 1n certaln 1improvements and combina-
tions ot parts, all as will be hereinatter more
fully described and the novel features point-
ed out in the claims at the end of the specifi-
cation.

In the drawings, Figure 1 1s a top plan
view of amicrotome constructed 1n accordance
with our invention. Fig. 21sa sideelevation
thereot, partly in section. IFig. 3 1s an end
view in elevation. Fig. 4 is a sectional view
on the line 4* 4 of Fig. 3. Fig. 5 is a sec-
tional view of the feed-carriage on the line
5% 5° of Fig. 3. Fig. 6 is an inner face view
thereot, taken on the line 6™ 6™ of Kig. 5, the
parts being shown in section. Fig. T 1s a sec-
tional view on the line 7° 7° of Fig. 6, show-
ing the nut codperating with the micrometer-
SCrew.
clamping-nut in the open position. Kig. 918
a detall sectional view illustrating the con-

Fig. 8 1s a similar view showing the

struction of the clamping-jaw on the carriage.

Fig. 10 1s a detail sectional view on the line
10° 10™ of Fie. 3. Fig. 11 1s a perspective
view of the knife blade and handle, showing
the parts detached.

Similar reference-numerals in the several
figures indicate similar parts.

A micrometer constructed in accordance
with our invention embodies a frame consist-
ine of a base 1, on which 1s provided the
standard 2, having V-shaped edges forming
ways 3. Mounted on the face of the stand-
ard is a slide-block 4, secured thereto by the
oibs 5, which engage over the edges of the
standard to hold the block thereon. Arranged
on the forward side of the latter are guides
7 and 8, supporting a traveler-block 9, 1n
which lies a wrist-pin 10 at the end of the
crank 12, mounted on the driving-shatt 13,
provided at its outer end with a wheel 14 and
adaptecd to be rotated by means of a handle
15 or other suitable means, said wheel being
properly weilghted at one side of its center to
counterbalance the block 4 and connected
parts. It will be seen that when the shaft 13
is rotated the slide-block 4 will be recipro-
cated vertically on the standard, and to pre-
vent the operation of any of the parts 1t is
simply necessary to lock the block to the
standard. This 1s accomplished 1n a sunple
manner by providing on the top of the block

4 a small finger or locking-piece 16, which 1s

acdapted to be rotated to extend over the top
of the standard when the block is in the ele-

vated position:; butother locking devices may

be employed and the same object accomplished

by providing a lock between other relatively

stationary and movable parts of the machine.

The object-carriage 20 1s adapted to be
moved across the tace of the block 4 in a line
extending at right angles to the movement of
sald block, and it 1s therefore provided with the
beveled edges 21, which extend beneath the
corresponding edge or gib on the block 8 and
the gib 22, arranged at the top of the carriage.
Mounted on the end of the block 4 and at-
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tached thereto by screws 23 i1s a frame 24, on

which 1s journaled a micrometer feed-screw
25, provided at 1ts outer end with a feed-

wheel 26.  Also attached to said frame 24 are
arms 27, projecting on opposite sides of the
rim of the feed-wheel and adjustable relatively

into engagement therewith by means of the

screw 28 to afford a braking pressure upon
the wheel. The periphery of the feed-wheel
is provided with ratchet-teeth, as shown, and
the size thereof bears such a relation to the
pitch of the thread of the micrometer-screw
25 that when the feed-wheel is moved through
the distance of one of the ratchet-teeth the
object-carriage will be moved a distance of
- Pivoted on the frame below the
center of the feed-wheel is a pawl-carrier 29,
normally operated in one direction by a spring
30 and having its movement limited by means
of a pm 35 and cooperating projection 36, as
shown in Fig. 3. Attheouter end of the car-
rier 29 1s pivoted a pawl 37, operated toward
and normally held in engagement with the
feed-wheel by means of a torsional spring 38.
On the base 1 is a pillar 39, on which isrevo-

lubly mounted a disk 40, and attached thereto
1s a spiral-shaped cam 41, adapted to cooper-

ate with a roller 42 on the end of the pawl-
carrier to arrest the movement of the outer
end thereof and cause the feed-wheel to be ro-

tated by the continued vertical movement of

the object-carriage. To this end the cam 1s

. so formed as to cause the pawl to engage with

35

one or more of the ratchet-teeth on the feed-
wheel and the periphery of the disk 40 is pro-
vided with corresponding gracduations, per-

- mitting the operator to adjust the cam and
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cause the operation of the feed-wheel as de-
sired. A simple locking device consisting of
the pin 43 on a leaf-spring 44 is employed,

which 1s adapted to engage the notches or ap-
ertures formed at the rear side of the disk to

hold the cam 1n the desired position of adjust-
ment.

At the outer end of the object-carriage is

provided an extension 50, provided with per-

forations adapted to receive the post of an

adjustable split head 51, provided with per-
forations adapted to receive the post of a
similar head 52, which are respectively pro-

vided with clampmo'—screws 53 and 54. In

the perforation in the head 52 is remova,bly

secured the post 55 on the face-plate or ob-

ject-mounting 56. (Shown particularly in
Figs. 1 and 2.) The extension 50 is split, as
shown in Fig. 9, and one jaw or member
thereof is provided with studs 57, which ex-
tend through the other member, having at
their outer ends shoulders against which abuts
a plate 58, secured by small nuts §9. In-this
plate is provided a threaded boss, and oper-

| 70 when they are separated.

766,135

ating therein 1s an adjusting-screw 61, the
end of which operates against the proximate
face of one of the jaws to move 1t toward the
other dne to securely clamp the post in one
of the apertures. _

The nut codperating with the micrometer-
screw 25 is located at the rear end of the feed-
carriage and in the present instance consists

of the two members 62, journaled on a pin 63

and provided with the operating-handles 64,

‘which are normally Separated to hold the

parts in their normal position in contact with
the screw 65. These portions constitute a
split nut, and for convenience in construction
and operation they are secured between sup-

ports or plates 66, which are secured together

and also attached to the end ot the carriage
20 by means of the screws or. bolts 67, as
shown in Fig. 6. At their outer ends and at
one sidde the members 62 are provided with
small recesses in which i1s arranged a small
disk or head 68, mounted on the rod 69 and
operated between said members by a spring
~Atits rear end
the rod 69 is adapted to codperate with the
hub of the feed-wheel or some other rela-
tively stationary part when the carriage 1s
moved rearwar dly, automatically operating
the nut into engagement with the feed-screw.
It 1s, however, “sometimes desirable to adjust
the object-carriage to an Intermediate position
on the mlcrometer-sm ew without rotating the
latter, and to this end we provide on the rod
69 a small £ nger or projection 71, extending
through an aperture 72 to the exterior of the
casing, which may be manually operated, as
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will be understood. This arrangement per- -
mits the carriage to be adjusted to bring the

object thereon into proximity with the kriite,
thus facilitating the operation and preventing
undue wear of the dehcatelv - constructed

parts.

The knife- holdel consists of a frame or cast-

ing having vertically-extending supports 75,

mounted on ways or guides secured to the

base 1 by a headed bolt 76 and thumb-nut 77.

ICO

o5

At the upper ends of the extensions are pro-

vided open notches or recesses 78, in which 1s

“gecured the knife-blade 79, and at the forward

and rear sides, respectively, of the supports
are provided adjusting-screws 80 and 81, ar-
ranged out of horizontal alinement and hav-
ing thelr ends arranged in opposition to each
other, as shown in Fig. 2. These screws per-
mit the knife-blade to be tilted and secured
at any desired angle relatively to the move-
ment of the object-carrier, a feature which 1s
desirable in machines of thls description, as
the operator is enabled to remove sections
differing in thickness from different objects,
as well as to position the knitfe-blade at such
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an angle as to obtain the best cutting effect
whether the knife is sharp or dull.

In Fig. 11 we have shown a detached per-
Spective view of a form of knpife which is par-
ticularly adapted for use In a machine of this
description, together with a handle adapted to
be used in connection therewith and employed
particularly for holding the knife 1n such op-
erations as sharpening when it is used outside
of the machine. The handle 90 is provided
with a longitudinally - extend; ng aperture,
through which extends g rod 91,
its inner end a thread 99 and at its
a milled head 93.

outer end
At the inner end of the
handle is provided an oifset plate 94, having
a projection 95, adapted to engage a recess 96
in the end of the blade 79 to hold the handle
In alinement therewith when the latter is Se-
cured by the screw-thread on the rod 91 en-
gaging the threaded aperture 97, as will be
understood.

We claim as our invention—.

1. In a microtome, the combination with a
standard, a slide movable thereon and pro-
vided with guides, and a carriage supported
in the guides, of g knife-holder, operating de-
vices for reciprocating the slide, devices for
moving the knife-holder and carriage rela-
tively and means for locking the operating de-
vices.

2. In a microtome, the combination with g
standard, a slide-bloelz movable thereon and
provided with
mounted on the face of the
knife-holder,means for reci procating the slide-

block,devices for moving the knife-holder and

carriage relatively and a locking-piece on the
slide-block engaging the standard.

3. In a microtome, the combination with g
knife and a relatively movable object-carriage,
of a feed-screw arranged within the carriage,
a nut codperating therewith to move the car-
riage in one direction, devices for moving said
nut out of operative engagement,
screw and means for holding the parts sepa-
rated, having an operating portion accessible
trom the exterior of the carriage whereby said
holding means may be manually released.

4., In a microtome, the combination with a
knife andarelatively movable object-carriage,
of a feed-screw arranged within the carriage,
a nut codperating with the serew to cause the
feed of the carriage in one cirection, a device
tor holding the nut out of engagement there-
with, areleasing member for said device adapt-
ed to be automatically operated and having a
portion extending to the exterior of the car-
riage whereby said device may be manually
operated. |

5. In a microtome, the combination with a
knife, a movable object-carriage and mechan-

« |

having at

guides and a carriage movably
slide-block, of a

with the

3

1sm for causing the relative feed of the knife
and carriage embodying a ratchet-wheel, of
a pawl-carrier mounted on the carriage, a pawl
thereon cooperating with the ratchet-wheel
and a relatively stationary cam controlling
the movement of the pawl. |

6. In a microtome, the combination with a
kknife, a movable carriage and mechanism for
causing the relative feed of the knife and car-
riage embodying a ratchet-wheel, of 2 paw]-
carrier mounted on the carriage, a pawl there-
on and an adjustable cam with which the pawl-
carrier engages and means tor locking the
cam 1n adjusted position to control the move-
ment of the pawl.

7. In a microtome, the combination with a
knife, a movable carriage and mechanism for
causing the relative feed
riage embodying a ratchet-wheel, of g pawl-
carrier on the carriage, a pawl thereon and a,
relatively stationary disk having a eraduation
on 1its surface, a cam mountecd on the disk co-
operating with the carrier.

8. In a microtome, the combination with a
knife, a movable carriage and mechanism for
causing the relative feed of the knife and car-
riage embodying a ratchet-wheel, of
carrier on the carriage, a pawl thereon and a
relatively stationary disk having graduations
on 1ts surface, means for locking it in acdjust-
ed position and a cam on the disk coOperating
with the pawl-carrier to operate the ratchet-
wheel through a relative distance correspond-
ing to said graduations on the disk.

9. In a microtome, the combination with g
frame a knife thereon and a standard on the
frame,
reciprocating it, of ways on the face of the

block, a carriage guided therein, a frame on

the block and a micrometer-screw journaled

on the frame and having a ratchet-wheel, a

pawl-carrier journaled on the trame, a pawl
thereon and stop devices cooperating with the
outer end of the carrier.

10. In a microtome, the combination with a,
frame, a knife thereon and a standard on the
frame, a block movably mounted on the stand-

ard and means for reciprocating it, of a cap- .

riage movably mounted on the face of the

block, a frame on the side of the Iatter and ami-

crometer -screw journaled on the frame and
having
and a roller on the carrier adapted to
said stop.

11. A knife-holder tor microtomes embody-
Ing a standard having o pposing and relatively
adjustable clamping devices adapted to engage
opposite sides of a knife-blade.

engage

12. A knife-holder tor microtomes embody- -

Ing a standard having a knife-rest and OPPOS-

of the knife and car-

a pawl-

a block on the stanclard and means for

g a ratchet-wheel, a pawl-carrier jour-
naled on the frame and » pawl thereon, astop
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ing and relatively adjustable clamping de-

vices adapted to engage opposite sides of a

10

knife-bladeatdifferent distances from the edge
thereof. |

13. A knife-holder for microtomes embody-
ing a standard having a knife-rest and oppos-
ing clamping-screws arrancged out of aline-
ment to engage opposite sides of a knife-blade
ot different distances from 1ts edge.

14. The combination with a knife - blade
having an aperture, of a detachable handle

therefor having a stud adapted to engage the

aperture, an arm on the handle adapted to en-

gage the blade at one side thereof and means

-for holding the handle in engagement with the

blade.

{5 The combination withaknife-blade hav-
ing a threaded aperture, of a handle having a
revoluble bolt thereon adapted to codperate

with said aperture and & projection on the han-

dle adapted to engage the knife-blade at one

side of the aperture therein.
EDWARD BAUSCH.

- GEORGE HOMMEL.

~ Witnesses to the signature of Edward
Bausch: '

H. T. TALIAFERRO, .

W. J. (ARDNER.
Witnesses to the signature of George Hom-
mel.
Ira D. KINGSBURY,
- W. MARTH. '
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