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 To all whom zt may concern:
‘Be it known that I, HIRAM G. SEDGWIOK a

citizen of the United Stdtes residing at Naubh-_ _
ville, in the county of Davldson and State of |

Tennessee, have invented certain new and

useful Improvements in Slow-Motion Attach-
“ments for Microscopes and other Instruments,

of which the following is a specification, ref-
erence being had therem to the aeeompany
ing dmwmgs |

| ThIS invention relates to a slow- motlon at-

tachment for use on microscopes and other
instruments using or requiring rack-and-pin-
‘lon adjusting dewce&, the essential object of

the invention being to provide a simple and

inexpensive attachment that.may be readily
attached to and detached from the pinion-
shaft without in the least mutﬂatmg any of

the parts or cha,ngmo' their construction.

The device is adapted for attachment to
the plmon-sha.ft that is used for effecting the
coarse motion.

It is attached on one of the
projecting ends of the shaft, outside of the

~instrument, whereby it may be readily at-
tached to all the compound microscopes now:
in use without mutilating them or changing

their construction or taklnw them apart, “and

adjustments or not.

The attachment will be best understood by 1
describing the preferred construction; but I

wish it dlstmctl} understood that I do 1not
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confine myself to the construction and ar-
rangement herein shown and deseribed as the
same may be varied gr eatly without depart-

ing from the scope of the mventlon in the
least |
In the drawings, I‘lgme lis a tlansvmse

and Figs. 5, 6 and 7 detail sectlons showing a
shghtly modlﬁed form of spiral pinion.
Referring to the drawings by numela,ls 1

is the microscope tube; 2, the usual rack car-

-ried thereby; 3, the usnal pinion carried by
the shaft 4 and meshmg in said rack, said

shaft being journaled in the arm 5 of the
50 usual frame and carrying at 1ts ends the. usua,l!

-milled operating heads 6.

01:1 the sha,ft 4, between one of the m1119d-;

2, a transverse sec- .

tional engagement therewith, whereby
shaft .:md pinion may revolve 1ndependently
or in unison.
*gassgement in the simplest manner the pinion

o T

heads and the adjacent face of arm 8, 1s

Imounted the attachment, which consists es-
sentially of a pinion 7 prowded with exter-

55
nal %plml ribs orthreads and mounted on the

shaft in such a manner as to-have only a fric-

'F'o obtain this frictional en-

the

is split lengthwise on one side to allow it to
be expanded slightly and slipped over the
end of the shaft, the width of the slit being.

just sufficient to cause 1t to hug the shaft"

with the desired friction and at the same time

without materially mutilating the spiral ribs,

‘Working on this spiral-pinion is an endwise-

movable sleeve or tube 8, which is internally "

ribbed to correspond to the spiral ribs on

the pinion and is: extema,lly screw-threaded

at-a suitable piteh. To prevent this tube 8
[from rotating and at the same time permitit =
‘to freely slide endwise, it has one or more

longitudinal grooves.or ways cuat in its ex-
| terlor in whlch work stationary keys 9

project out horizontally from a .
cured by serews, rigidly but removably, to

the side of the miceroscope or other instru-

ment, the ends of said keys being plefembly

| connected by a ring 11. |
" To slide the tube 8 back a.nd forth on the
keys a tube 12 is fitted over it, this tube be- -
ing internally threaded to correspoind with
the threads on said tube 8 and being also pro-
vided with a milled 0pera,tmfr -head 13, which
- latteris pmferably atrifle larger than th_e ad-
Jacentoperating-head on the main shaft. The
| inner end of thetube 12 fits over an annular

| flange 14 on plate 10 and its outer end fits.
sectional view. showmw my attachment ap-|

‘plied to a microscope; Fw
tion on line 2—2 of Fw 1 this view being:
slightly enlarged; Figs. 3 and4 detail Vlews,?

snuu'ly within a stationary cap 15, whereby

15 is slipped over theshaft and is secured rig-

; idly to the ends of the keys, or ring as shown..

The cap
95
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T'o rapidly and coarsely adjust the tubeof

the microscope or otherinstrument, the heads
During -
100 .
by said heads the fine adjustment partsall
remain inert, the pinion-shaft being permit- =

6 are revolved:-in the usual manner,
the operation of .coarsely adj ustmg the tube

ted to rotate mdependently of thespiral-pin- R
1ion by reason. of the fuetlonal engagement_-f; G

-
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,which
plate 10 se-

‘the tube is not only kept true but is also pre- -
vented from being thrown by the screw .
against the adj acent milled head 6.
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therewith and the spiral-pinion itself being
prevented from rotating by being interlocked
with the non-rotatable sleeve; but when the
head 13 is rotated to effect the fine adjustment
of the microscope tube, the threadson the in-
terior of the outer tube 12, engaging with the
threads on tube 8, causethe same to move end-
wise on thekeys, and this endwise movement
of the non-rotatable part 8 imparts a slight
rotative movement to the pinionshaft through
the medium of the spiral-pinion,this pinion
oripping the shaft with sufficient tightness to
positively rotate it. Thus it will be seen that
the slow-motion parts are only operated when
the power is applied to the head 13, the fast-
motion parts operating precisely in the same
way as ususl and wholly independently.

The spiral-pinion or * twisted-gear” 7 may
contain any number of teeth from one up-
ward, according to the degree ol accuracy
desired. As shown in Fig. 5 two teeth or
ribs only are employed, two spirally curved
orooves being formed in the interior of the
endwise movable part to engage said ribs;
but where great accuracy is required, the ribs
will be disposed entirely around the pinion
as in Fig. 2, as in that case the ribs on one
side counteract or take up the loose motion
on the opposite side, as is apparent.

The advantages of thisinvention over prior
devices of its kind are obvious to any one
skilled in the art. Heretofore, slow-motions
have not been made in the form of an “at-
tachment,” attachable and detachableat will,
but have always been made permanent parts
of the microsecope or other instruments, hav-
ing been made at the time the instruments
were made, and instruments not provided
with the slow-motions had to be sent to the
shop and dismantled to have them put on.
Then again the slow-motions heretofore nsed
have been too expensive to be put onany but
the finer machines. Theseseriousdraw backs
have -been long recognized by lnstrument

makers and many attempts have been made
toobviate them without material success; but

it is believed the present invention over-
comes said objections, since it may be read-
ily attached to any instrument using a rack-
bar and pinion without mutilating or dis-
mantling the instrument and by any person
of ordinary intelligence. It will be seen that
the device is adapted for attachmentdirectly
to the coarse-motion shaft in the space that
usually exists on all instruments between the
side of the instrument and the usual milled-
head.

To attach the device it is simply necessary
to remove one of the milled-heads and slip
the parts of the device on the shaft and then
replace the milled-head. Of course,a cou ple
of small serew-holes must be made in the 1n-

strument for the reception of the securing-
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serews. Thus it will be seen that the appli-
cation of this device to any of the instra-
ments now in use—whether they be provided
with other more complicated slow-motions or

not—involves but a small expense and but
little trouble. - .

Besides the advantages of simplicity and 7o

ceneral applicability, thus obtaining the
slow-motion through the medium of the same
shaft and pinion that effects the fast-motion
it has other advantages perhaps more impor-
tant. Inthe most practicaldevicesheretotore
in use, the slow-motion has generally been
obtained by means of a double-slide arrange-
ment and micrometerscrews,asis well known,
but this arrangement of two slides is defect-
ive for use with high-powerobjectives for the
simple reason that it is a practical impossi-
bility to obtain perfect parallelity of the
working-faces of the slides, in consequence
of which the object is frequently thrown or

‘shifted about the field when the slow-motion

is resorted to. This “side” or “upward-
thrust,” as it is called, i3 more nearly ob-
viated by using but one sliding surface and
effecting both thecourseand fine adjustment
of the tube through the single pinion, as 18
evident. | |

I have found in practice that a higher de-
oree of accuracy can be obtained with my

| simple device than can be obtained with the

expensive compound-slide devices heretofore
used. It will beseen that simply by increas-
ing or diminishing the pitch of the threads
on the sleeves and the spiral-ribs on the pin-
ion, almost any degree of fineness and pre-
cision in slow-motion may be obtained, ac-
cording to the character of the instrument.

It will be understood that this attachment
is applicable to instruments other than mi-
croscopes. For instance, it may be used on
telescopes, photographic cameras, stereopti-
cons, and other instruments where rack-and-
pinion movements are used and a slow-mo-
tion is desired. )
stood that wherever I use the term ‘““instru-
ment?” in the elaims and in the specification
I mean any instrument to which the device
is applicable.

Having thus fully described my invention,
what I claim 1s—

1. In a slow-motion attachment for micro-
scopes and other instruments, the combina-
tion of the rack-bar and pinion and the shaft
carrying the pinion, another pinion mounted
on the shaft, a non-rotatable part engaging
the latter pinion and adapted to rotate it,and
means for imparting an endwise movement
to said non-rotatable part, substantially as
described.

2. In a slow-motion attachment for instru-
ments, the combination of the rack-bar and
pinion and shaft, a spirally-ribbed pinion on
said shaft, a part embracing the said pinion
and provided with internal teeth engaging

said spiral ribs, and means for moving said

part, substantially as deseribed.

3. In a slow-motion for instruments, the
combination of a rack-barand pinion, a shaft
carrying said pinion and provided with means
for imparting the coarse-motion, another
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It will therefore be under-
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- shaft substantially as described.
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tially as desecribed.

‘bar through the same rack and

528,211

pinion mounted on S‘a'id shaft and _a,d'a,pted' to

rotate with or independently of it, and means

for rotating said pinion, whereby both the

coarse and fine adjustments are effected

through the same shaft and pinion, substan-

4. The combination of

~ently of.=.it, an endwise mbvabl'e part engaging

engaging the same, a shaft carrying said pin-

lon, means on the shaft for imparting the

coarse motion, and slow-motion devices at-

tached directly to said shaft, said devices
consisting essentially of a pinion mounted

directly on the shaft and means for rotating
sald pinion, whereby the coarse motion and.

the slow motion may be imparted to the rack-

5. The combination of a rack-bar and pin-
ion, a shaft, carrying said pinion and also

‘means for imparting the coarse motion, and
aslow-motion attachment applied directly on
sald shaft and adapted to rotate it, said at-

tachment consisting essentially of a pinion

, 320

havingafrictional engagement with the shaft

for the purpose described and means for ro-

tating said pinion and locking it against ro-

tation when the coarse motion is used, sab-
stantially as described. |

6. Thecombination 6farack-bar and pinioni
and shaft and a slow-motion attachment con-
sisting essentially of a slitted pinion having

~ a frictional engagement with the shaft, and
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~ a slow-motion attachment consisting essen- !

means for rotating the pinion to obtain a fine

adjustment, substantially as described.
7. The combination with a rack-bar and

pinion, a shaft carrying the pinion and also
means for imparting the coarse motion, and

a slow-motion attachment consisting essen-

tially of a spirally ribbed pinion mounted on
the shaft, an endwise movable part engaging
the pinion and adapted to rotate it, and means |
for moving said endwise movable part, sub-

stantially as described.

8. Thecombination of a cij&rse?_motit)n shaf.t:
and a slow-motion attachment therefor, con- |

Y

said pinion and adapted to rotateit, said part

being screw-threaded externally, and an ex-

10. The combination of the coarse-motion
shaft and means for rotating it, a slow-motion

attachment consisting of a pinion or sleeve

‘mounted directly on said shaft, an endwise

pinion and

T
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sisting essentially of a spirally ribbed pinion

mounted on the shaft and adapted to rotate
with or independently of it, a non-rotatable
part provided with corresponding internal
ribs or grooves, and means for moving the

latter part, substantially as deseribed.
9. Thecombination of a coarse-motion shaft,

tially of a pinion mounted directly on the | -
- 55 shaftand adapted to rotate with or independ- |

1

seribed. - L P
_ combination of an instrument, a
rack bar, a pinion engaging said rack bar, a
shaft carrying said pinion and provided with

- 13. The

tatable

movable part engaging said pinion and
threaded externally, key-ways engaging said

ternal sleeve internally threaded to engage
sald endwise movable part, substantially as
| o { deseribed. | | |
a rack bar, a pinion |

bo
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non-rotatable part, a sleeve embracing said '

non-rotatable part and carrying an operating
head, substantially as described. |
11. The combination with the coarse-motion

shaft and means for rotating it, a slow motion

attachment consisting of a pinion applied di-

rectly to the shaft and provided with one or
more spiral grooves, a tube or sleeve embrac-

‘ing said pinion and engaging its spiral ribs
and being externally threaded, key-ways en-

gaging said tube and preventing it rotating,

an external sleeve threaded internally and

engaging said tube, and a stop eap supported

by sald key-ways, substantially as described.
- 12. The combination with a microscope or
other instrument carrying a slidable bar, a

8o

shaft journaled in the instrament and carry-

ing a pinion engaging said bar, and means

carried by the shaft for imparting coarse

motion thereto, of a slow-motion attachment

mounted directly on said shaft, whereby the

coarse motion and the slow-motion may be

imparted to the slide through the same rack ¢

and pinion and shaft, su

bstantially as de-

coarse motion operating devices, of a slow-
motion device consisting essentially of a ro-

In testimony whe

Witnesses:
- CHARLES D. DAvIs,
WM. R. DAvis,

. e .'BIO.f-Ia:ﬂixm-y.signatmfe'in:
| presence of two witnesses. .
_ " HIRAM G. SEDGWICK.
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tatable part carried by said shaft and adapted
to rotate with it, said part being provided
- with one or more spiral ribs or grooves, and.
an endwise movable part engaging said spiral
ribs or grooves and adapted to rotate said ro-
16 part and its shaft, substantially as de-
seribed. - o
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